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( : oC)
1 2 3 4 5 6 7 8 9 10 11 12

Abomsa 08o28'00" 039o49'59" 1,630 m Maximum 1977 27.9 28.2
1981 21.6 23.5 23.5 31.8 29.6 31.2 30.6 29.7
1982 29.4 28.7 29.0 29.2 29.3 32.1 31.8 31.0 31.0 31.0 31.1 31.2
1985 29.4 30.1 30.2 30.1
1986 31.2 31.2 29.7 29.1 32.0 30.0 30.2 31.5 28.7 28.6
1987 29.0 30.6 29.0 27.4 28.7 30.3 30.5 31.4 31.5 30.1 28.8
1988 27.9 30.2 32.0 29.7 31.3 30.4 27.3 26.1 25.7 26.5 26.4 25.5
1989 24.9 25.3 28.0 25.6 29.4 29.9 27.5 26.9 26.3 27.0 26.4 24.6
1990 26.1 24.8 24.7 26.3 30.1 31.3 27.7 26.9 26.8 27.4 27.2 25.8
1991 27.6 27.2 28.7 28.7 29.8 31.0 27.1 26.2 27.7 28.0 26.7 25.7
1992 25.3 24.9 29.9 29.4 29.8 30.8 27.2 25.7 25.3 25.6 25.5
1993 24.3 23.3 28.8 27.3 27.5 29.8 27.8 27.3 26.5 26.6 25.9
1994 31.2 27.0 26.9 27.2 27.9 25.6 24.9
1995 26.3 28.6 27.5 28.2 30.3 32.0 28.4 27.6 27.5 28.5 28.3 27.7
1996 26.4 29.9 29.2 29.1 28.3 28.5 27.8 27.9 28.0 28.1 27.3 27.2
1997 26.6 27.9 30.2 28.0 30.8 30.4 27.9 27.2 28.7 26.1 24.6 25.3
1998 24.9 27.4 28.1 31.0 30.8 31.7 28.4 26.7 26.9 26.6 26.4 25.9
1999 26.8 29.6 27.0 30.3 31.3 31.2 27.1 26.7 26.8 25.4 25.7 25.5
2000 26.9 28.4 30.3 29.8 30.2 28.4 26.9 27.2 26.0 25.7
2001 25.3 27.9 27.6 29.7 30.7 30.0 28.1 26.4 27.4 28.4 27.7 27.1
2002 25.7 29.3 28.9 30.1 32.0 31.4 30.7 27.8 28.8 29.1
2003 25.8 29.4 29.7 29.6 32.4 30.8 27.4 26.5 27.2 28.2 27.5 25.2
2004 27.2 27.1 28.4 27.3 31.1 25.8
2005 26.2 29.7 29.8 28.4 30.4 27.5 28.1 28.1 28.3 27.5 26.6
2006 27.6 29.4 28.6 28.2 31.2 31.4 27.8 26.4 26.9 27.5 26.7 24.7
2007 26.3 28.6 30.7 29.0 31.2 29.7 27.5 26.4 27.1 27.7 26.7 26.0
2008 27.1 27.3 31.4 29.7 30.2 30.2 28.2 26.8 27.5 27.3 24.8 25.6
2009 26.0 28.6 31.0 29.5 32.2 32.5 29.1 27.3 28.8 27.6 28.0 26.0
2010 26.6 27.1 26.8 29.5 29.8 31.4 28.6 27.9 27.4 28.9 27.5 26.0
2011 27.9 28.9 28.8 31.7 30.7 31.0 29.6 28.0 27.1 28.3 26.8 25.7
2012 27.1 28.9 32.2 30.4 31.4 32.0 28.3 27.5 28.2 28.7
2013 26.9 30.3 31.3 31.3 31.2 32.0 27.7

Minimum 1981 10.0 10.7 10.5 12.6 12.3 11.1 11.2 11.1 12.2
1982 11.4 12.2 15.5 16.6 17.0 17.2 17.2 17.0 17.0 16.8 16.1 16.8
1985 15.2 15.0 16.0 15.1
1986 15.2 14.7 14.8 16.2 17.6 16.4 16.5 16.2 15.7 14.1
1987 14.7 14.9 15.6 15.3 15.3 15.6 15.4 16.7 13.7
1988 14.7 15.9 17.0 17.4 18.4 17.8 17.3 16.1 16.4 15.1 12.0 12.4
1989 13.0 14.3 15.7 16.6 17.2 17.3 16.5 16.1 16.2 14.8 13.6 15.2
1990 13.8 15.8 15.8 16.0 17.5 17.2 15.9 16.4 16.4 14.6 13.4 12.2
1991 14.8 15.6 16.9 17.4 17.8 18.5 16.8 16.4 16.8 15.3 12.9 14.2
1992 14.7 15.7 16.6 17.2 17.9 18.1 16.4 16.4 15.6 14.8 13.3
1993 14.5 14.6 15.4 16.7 17.1 17.6 16.5 16.3 15.5 13.2 12.3
1994 17.6 16.0 15.7 15.7 13.9 13.5 11.9
1995 12.0 15.1 16.2 17.2 17.6 18.0 17.0 16.5 16.3 15.7 13.4 14.1
1996 14.6 14.9 16.8 17.3 16.9 16.9 16.3 15.9 16.0 13.9 13.1 12.3
1997 14.2 12.9 16.0 16.8 17.3 17.0 15.9 15.9 15.9 14.8 14.5 11.9
1998 14.2 16.5 17.3 18.2 18.7 18.4 17.4 16.8 16.5 15.6 13.2 12.0
1999 13.2 14.6 15.9 17.3 18.3 17.8 16.1 15.9 15.6 15.0 12.4 11.8
2000 13.1 13.3 15.3 16.8 18.0 17.8 16.2 16.2 16.3 13.9 13.3
2001 12.8 14.1 16.2 17.3 17.9 16.7 15.9 16.0 15.2 15.0 12.6 12.4
2002 13.9 13.7 16.4 16.7 18.5 17.9 17.2 16.7 16.4 16.3
2003 13.8 15.6 16.7 17.5 18.4 17.1 16.6 16.2 16.3 14.4 14.0 12.9
2004 15.3 14.3 14.7 16.8 17.8 17.0 16.2 16.5 15.9 14.1 13.7 13.7
2005 14.1 14.8 16.9 17.6 17.7 16.6 16.4 16.5 14.7 13.6 11.7
2006 13.6 15.4 15.8 17.3 18.2 17.9 16.7 16.5 16.4 15.9 14.0 14.3
2007 13.9 15.6 16.2 17.2 18.4 18.0 16.8 16.0 16.3 14.3 13.1 11.9
2008 13.6 13.2 14.8 17.5 18.1 17.6 16.6 16.6 16.6 15.5 13.3 11.9
2009 13.7 14.6 16.3 17.5 18.4 18.9 17.0 16.6 17.0 15.3 14.0 15.3
2010 13.8 16.2 15.9 18.1 18.3 18.2 17.0 16.8 16.2 15.6 13.6 12.9
2011 13.7 15.0 15.5 18.0 17.9 18.1 17.2 16.9 16.5 15.9 15.1 12.6
2012 13.6 13.6 15.6 17.5 18.2 18.3 16.4 16.2 16.5 13.9
2013 13.4 14.5 16.9 18.4 17.8 18.0 16.6

Addis Ababa Obs 09o01'08" 038o44'51" 2,386 m Maximum 1951 24.5 25.6 24.6 20.5 24.8 23.7 20.3 20.2 22.6 22.3 23.5 23.4
1952 24.9 26.0 26.7 22.7 25.2 23.6 20.1 19.8 21.4 22.6 23.3 23.6
1953 24.8 25.0 25.8 23.5 25.7 23.5 19.1 20.3 21.5 24.1 24.1 23.1
1954 24.3 26.0 25.1 25.9 25.5 22.2 19.1 19.3 19.5 22.2 23.0 23.5
1955 22.6 24.5 25.9 25.2 25.0 22.6 20.4 20.1 20.9 22.7 23.2 22.9
1956 22.3 24.9 26.4 23.5 25.4 22.9 19.9 19.6 21.0 20.9 22.2 23.2
1957 24.3 23.4 22.5 23.3 23.9 23.7 21.1 20.9 23.1 24.4 24.7 24.4
1958 24.6 23.5 26.8 25.7 28.2 23.0 20.0 20.0 21.2 22.7 23.7 23.7
1959 23.8 25.7 26.2 26.8 25.4 24.1 20.4 19.5 21.2 23.1 24.1 23.9
1960 23.7 25.8 24.5 25.5 24.2 23.9 20.3 20.9 21.0 23.3 24.0 23.8
1961 25.1 25.2 25.2 23.8 25.6 23.3 19.9 19.8 20.6 22.6 21.7 23.1
1962 24.1 26.0 24.8 25.7 26.1 24.4 20.4 19.7 20.3 21.4 21.4 22.1
1963 23.3 24.5 22.4 22.3 21.8 19.9 20.1 21.0 22.8 22.2 21.4
1964 23.0 24.4 25.4 23.5 24.4 21.6 19.3 19.2 19.5 20.0 21.1 20.0
1965 21.6 23.4 24.1 23.1 25.1 23.6 20.3 19.9 21.2 20.9 20.9 22.0
1966 22.6 21.8 23.3 23.2 25.3 22.2 20.5 20.7 20.7 21.7 21.6 22.2
1967 22.4 24.5 24.2 22.9 22.5 22.5 19.0 19.3 19.8 20.7 20.5 21.2
1968 22.7 20.3 22.5 21.5 23.5 21.8 19.9 20.1 20.9 21.9 21.5 22.4
1969 22.1 21.6 21.8 23.5 23.3 21.4 19.8 19.9 21.2 22.8 22.9 23.3
1970 22.3 24.2 22.2 23.7 25.4 23.7 20.1 19.0 20.1 21.2 21.0 21.4
1971 21.5 23.4 23.2 23.5 22.1 20.7 19.4 19.1 20.1 21.2 20.7 20.2
1972 22.5 21.4 23.3 21.3 23.4 22.2 20.0 20.1 20.8 22.2 22.4 22.3
1973 23.7 25.2 26.3 26.2 23.5 22.5 20.4 19.2 20.2 21.2 21.5 20.5
1974 21.8 22.9 23.6 23.0 21.2 19.1 19.0 19.7 21.6 21.0 21.8
1975 22.4 23.2 24.7 23.7 23.8 21.2 19.2 18.5 19.6 21.0 21.1 21.4
1976 22.0 23.3 23.4 22.1 21.8 21.9 19.4 19.6 20.9 22.7 20.7 21.9
1977 21.4 22.3 23.4 24.4 23.2 21.7 20.1 20.3 20.2 21.0 21.1 21.8
1978 22.5 22.8 22.7 23.6 23.5 22.3 19.3 20.4 19.9 21.0 22.2 22.3
1979 20.9 23.2 23.6 24.3 24.3 23.6 21.0 21.1 21.5 22.7 22.9 23.0

 (1/10)



( : oC)
1 2 3 4 5 6 7 8 9 10 11 12

1980 23.6 24.9 25.2 24.6 25.6 22.9 20.6 20.8 21.9 22.2 22.8 23.4
1981 24.4 24.7 22.4 22.7 25.3 25.3 20.4 20.9 20.8 22.3 22.9 23.0
1982 23.4 23.7 24.8 23.1 24.2 24.0 21.1 20.4 21.6 21.8 22.7 22.8
1983 23.0 24.3 25.3 24.1 23.9 23.4 22.3 20.3 21.2 22.0 22.8 22.4
1984 23.4 25.1 26.1 27.2 24.2 21.7 20.3 21.2 21.5 23.0 23.2 22.5
1985 23.8 24.3 24.9 22.9 23.4 23.4 20.0 20.1 20.9 22.0 22.8 22.6
1986 23.9 24.5 23.9 22.5 24.4 21.8 21.4 21.2 21.9 22.8 23.4 23.6
1987 23.4 24.5 23.2 23.5 23.7 22.8 21.9 23.0 24.0 24.1 24.1
1988 24.2 24.6 27.0 24.9 25.8 23.2 19.9 20.9 21.1 22.0 22.5 22.6
1989 23.0 23.0 24.5 22.4 24.8 23.5 20.4 21.3 21.1 22.3 22.8 22.3
1990 23.3 22.6 23.6 23.5 25.4 23.5 21.2 20.9 21.2 22.5 23.0 23.1
1991 24.5 24.4 24.3 25.0 20.5 20.9 22.1 22.9 22.8 22.3
1992 22.4 23.3 25.7 25.5 25.5 23.7 20.7 19.7 21.0 21.7 22.0 22.8
1993 23.2 22.7 25.8 23.2 23.6 22.2 20.9 20.9 20.7 22.4 22.8 23.2
1994 24.6 26.2 25.3 24.9 25.6 22.4 20.3 20.0 21.6 23.4 23.3
1995 24.7 25.5 25.5 23.5 25.2 24.4 20.4 21.0 22.1 23.8 24.6 24.0
1996 23.2 26.7 24.7 24.5 24.3 21.7 20.9 21.3 22.0 24.0 23.8 24.1
1997 24.2 25.5 26.5 24.4 26.8 24.6 21.8 22.0 23.6 23.3 22.6 24.1
1998 24.4 25.7 25.4 26.8 25.4 24.8 21.5 21.4 21.8 22.2 23.1 23.1
1999 24.4 26.6 25.2 27.2 26.2 24.7 21.2 21.5 22.5 21.9 23.0 23.5
2000 24.9 26.1 27.3 25.7 25.3 23.0 21.6 20.5 21.5 22.2 23.0 23.8
2001 24.5 25.9 23.7 25.4 24.5 22.5 21.6 21.2 22.6 23.9 24.0 24.3
2002 24.0 26.2 25.1 25.7 26.2 24.2 22.6 21.2 22.3 24.2 24.3 23.5
2003 24.4 26.3 25.3 24.6 26.7 24.0 21.0 21.0 21.6 23.5 23.4 22.8
2004 24.5 24.9 25.7 23.7 26.1 23.1 21.3 21.4 21.8 22.5 23.5 23.7
2005 23.8 26.5 25.8 25.6 24.0 23.7 21.4 22.1 21.4 23.3 23.7
2006 24.6 25.6 25.4 24.3 25.1 23.5 21.5 21.2 21.8 23.8 23.8 23.5
2007 24.4 25.2 26.6 24.8 25.8 23.7 21.5 21.1 21.9 23.2 23.6 23.5
2008 24.9 24.9 26.5 25.8 25.1 22.7 21.1 20.8 22.0 22.8 22.0 22.6
2009 23.2 24.8 26.6 25.2 25.8 25.5 21.3 21.3 22.9 23.0 23.9 22.2
2010 23.8 23.8 23.5 24.1 24.1 22.8 20.4 20.9 21.3 23.5 22.5 22.8
2011 23.5 25.3 24.6 26.1 25.3 23.6 21.9 20.9 20.9 23.3 22.7 23.2
2012 24.9 25.7 26.9 24.5 25.9 24.4 21.3 21.4 22.2 23.4 24.6 23.4
2013 24.2 26.5 26.5 25.8 24.8 22.9

Minimum 1951 5.3 11.2 10.8 9.5 10.5 10.6 10.5 10.0 7.9 7.5
1952 6.3 8.8 10.8 11.3 11.6 10.3 10.4 10.5 9.8 7.9 6.1 7.0
1953 6.8 9.2 10.4 11.7 11.2 10.7 11.0 10.5 9.5 7.5 6.3 7.2
1954 5.0 8.7 10.6 10.3 11.5 10.1 10.1 9.9 9.1 7.3 6.3 6.0
1955 8.8 6.9 9.7 9.9 9.9 9.0 9.1 9.3 8.9 6.6 5.9 6.1
1956 6.8 5.9 9.2 9.4 9.2 9.9 9.5 9.9 8.5 4.7 4.7
1957 5.4 7.9 9.6 9.8 9.7 8.9 9.6 9.7 8.8 7.2 6.9 5.0
1958 9.2 9.1 9.8 10.4 10.7 10.4 10.6 10.1 9.8 7.6 5.9 7.1
1959 8.0 8.1 9.6 10.7 10.5 9.8 10.3 10.0 9.6 8.5 6.3 6.1
1960 5.8 7.8 9.7 9.5 10.5 9.6 10.1 9.9 9.4 7.3 6.5 7.4
1961 6.5 6.7 9.0 10.1 9.9 8.9 9.5 9.3 8.7 6.7 6.3 5.4
1962 4.7 5.5 8.8 9.6 10.3 9.3 10.0 10.2 9.6 6.5 6.7 6.7
1963 8.3 8.2 10.9 10.2 9.4 10.0 9.9 9.8 8.8 8.7 8.0
1964 7.6 8.0 10.0 10.0 10.5 9.6 9.8 9.8 9.2 8.2 6.5 7.6
1965 8.2 6.8 9.4 11.1 10.8 9.9 9.7 10.7 10.2 8.7 8.5 7.1
1966 10.6 10.4 11.9 11.7 10.4 11.1 10.9 10.7 9.2 7.6 6.3
1967 5.9 9.4 11.2 11.2 11.8 10.6 11.0 10.4 10.4 8.6 8.7 5.6
1968 6.2 10.2 8.7 10.9 11.0 11.0 10.8 10.8 10.6 9.0 7.8 7.6
1969 10.1 10.4 11.6 12.0 12.1 10.9 11.2 10.9 10.7 9.4 8.4 6.8
1970 10.5 10.0 11.1 11.7 12.0 10.9 10.4 10.2 9.6 8.9 6.0 6.2
1971 8.2 7.8 10.4 11.1 11.5 10.7 10.3 10.4 10.5 9.4 8.2 7.3
1972 8.7 10.0 10.7 11.9 11.7 11.3 11.4 10.9 11.0 9.6 8.8 8.5
1973 9.1 9.8 11.8 13.2 12.4 11.1 11.3 10.9 10.8 8.9 7.1 5.5
1974 7.7 8.7 10.6 11.4 9.9 9.9 10.4 9.9 8.8 5.6 6.4
1975 7.6 10.0 11.7 12.1 12.8 11.0 10.9 11.4 11.0 9.2 7.1 7.1
1976 8.2 10.4 11.3 11.1 11.5 10.6 11.3 10.8 11.1 10.8 9.6 8.8
1977 10.4 10.3 10.6 11.8 12.0 11.5 11.1 11.3 11.1 11.1 9.0 7.9
1978 8.0 10.7 11.2 11.9 11.7 11.2 11.3 11.1 11.1 9.5 7.9 9.1
1979 10.6 10.7 11.5 11.9 13.1 11.6 11.7 11.7 11.7 10.8 8.8 9.1
1980 9.9 11.3 12.6 12.5 13.1 11.9 11.5 11.5 11.8 10.8 9.4 7.9
1981 9.9 10.4 12.3 12.4 12.7 11.9 11.7 11.7 11.4 10.3 9.0 8.7
1982 10.4 11.7 11.7 12.3 12.7 11.6 11.3 11.3 11.7 10.3 10.1 10.0
1983 9.1 11.7 13.1 13.0 13.1 12.4 12.0 12.4 11.8 10.7 9.7 8.7
1984 7.9 8.3 12.4 12.5 13.1 11.5 11.2 11.4 11.2 10.0 8.5 7.3
1985 8.2 8.3 11.0 11.2 11.2 10.5 9.8 9.9 10.1 9.3 7.9 7.5
1986 7.0 10.5 10.4 11.3 11.7 10.8 10.4 10.3 10.0 9.0 8.4 8.4
1987 7.8 10.1 11.9 12.3 12.4 11.9 11.8 11.9 12.5 11.0 9.3 9.2
1988 10.2 12.5 11.9 12.8 12.5 11.7 12.1 11.7 11.5 10.5 7.8 7.8
1989 7.8 9.9 11.5 11.8 12.0 11.2 11.3 11.2 11.3 10.2 8.9 10.5
1990 9.1 11.9 11.4 11.9 12.4 10.9 11.4 11.1 11.3 9.5 9.2 7.7
1991 10.4 11.6 12.4 13.0 13.3 12.3 12.0 11.9 11.6 9.7 8.3 8.9
1992 10.0 11.2 12.4 12.4 12.7 11.3 11.0 11.8 10.9 10.1 8.8 9.2
1993 10.0 10.8 11.0 12.2 12.3 11.4 11.3 11.3 11.0 10.1 8.2 7.5
1994 7.8 9.2 11.9 12.1 12.1 11.2 11.5 11.1 10.6 9.3 8.5 7.0
1995 7.4 10.4 11.4 12.6 12.3 11.4 11.7 11.8 10.6 10.0 8.5 9.2
1996 9.9 9.8 11.9 11.5 12.2 11.5 11.4 11.2 10.9 9.0 8.2 7.8
1997 10.3 7.9 11.7 11.5 11.6 12.0 11.0 11.1 11.4 11.0 10.0 8.1
1998 10.6 12.0 12.7 12.8 13.2 12.0 12.1 12.0 11.2 10.6 7.7
1999 8.5 9.6 11.4 12.0 12.2 11.2 10.9 10.9 10.9 9.5 7.3 7.2
2000 7.4 8.2 10.2 12.1 11.7 10.6 11.0 11.0 11.3 12.3 12.1 8.9
2001 8.5 9.2 11.7 11.9 11.8 10.8 11.1 11.6 10.6 10.1 7.8 8.4
2002 8.7 10.2 11.7 12.3 12.9 11.4 11.3 13.0 14.5 12.8 8.7 10.4
2003 9.7 10.9 11.3 12.4 13.3 11.7 11.7 11.8 11.4 9.3 8.4 7.7
2004 10.3 8.9 10.3 12.2 12.2 11.3 11.0 11.3 10.9 8.9 7.8 8.1
2005 8.3 9.3 11.8 12.5 12.5 11.4 11.3 11.4 11.3 7.9 6.3
2006 8.6 10.8 11.5 12.2 11.8 11.0 10.7 10.8 10.1 10.4 8.4 8.6
2007 8.7 10.3 10.9 11.9 11.9 11.1 11.5 11.0 10.6 9.6 8.3 6.9
2008 8.8 8.6 10.2 11.9 12.5 11.5 11.3 11.2 11.3 10.5 8.9 8.1
2009 9.0 10.0 11.9 12.0 12.8 12.3 11.6 11.6 11.9 10.5 8.7 10.7
2010 9.6 12.2 12.3 13.3 13.3 12.0 11.6 12.2 11.7 11.2 9.5 8.9
2011 9.8 9.6 11.4 13.4 13.2 12.2 12.0 12.0 11.9 10.0 10.5 8.0
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( : oC)
1 2 3 4 5 6 7 8 9 10 11 12

2012 8.7 9.4 11.0 13.0 13.4 12.4 12.0 11.8 11.1 10.9 9.6 9.0
2013 9.6 10.7 12.9 13.0 13.0 12.1

Ambo Agriculture 08o59'05" 037o50'23" 2,068 m Maximum 1954 26.7 27.9 27.4 28.1 27.3 23.3 21.7 21.6 22.1 24.3 25.2 25.8
1955 25.5 28.2 28.9 27.4 27.0 24.1 21.2 21.2 22.5 24.8 24.8
1956 25.6 27.8 28.7 26.2 26.5 23.4 20.6 21.1 23.1 22.9 23.5 25.4
1957 27.7 26.6 24.1 25.6 26.3 24.1 21.9 21.7 24.2 26.9 27.0 26.7
1958 27.0 26.9 28.9 28.3 33.4 31.4 32.1 25.3 25.8 26.7 27.6 27.5
1959 29.0 30.1 32.6 34.5 34.3 32.7 32.1 29.9 29.1
1960 27.7 27.6 26.5 24.4 22.2 22.3 22.4 27.0
1961 26.5 27.0 27.5 26.0 28.8
1983 24.5 25.1 25.3
1984 26.1 22.3 21.7 22.2 25.3
1985 27.1 27.8 20.8 21.4 22.7 24.5 25.7 26.0
1986 27.2 27.4 26.0 25.5 27.0 22.8 21.9 21.7 23.0 24.8 25.9 26.1
1987 26.6 27.5 26.6 27.2
1988 21.0
1989 26.6 22.6 22.4 23.8 25.0 25.6
1990 26.7 25.3 26.6 27.3 27.5 24.3 22.3 22.1 23.4 25.5 26.5
1991 27.8 27.6 27.3
1993 26.7 26.3 28.7 26.8 26.6 25.3 24.4 24.1 24.3 25.7 27.5 26.3
1997 25.3 26.2 26.7 27.8
1998 27.7 29.0 28.6 30.0
1999 29.6 28.3 28.7 28.0 25.0 21.4 21.9 23.7 24.2 25.3 25.9
2000 27.0 28.3 29.7 27.1 26.8 22.6 21.9 23.5 24.8 25.3 25.8
2001 26.7 28.5 26.6 28.1 26.9 23.0 22.3 22.3 24.3 26.2 26.2 26.7
2002 26.1 28.2 27.7 28.5 29.3 25.2 23.9 24.3 26.5 27.0 26.8
2003 27.4 28.7 28.3 27.4 28.9 24.8 22.3 22.3 23.3 25.7 26.3 26.1
2004 28.0 28.1 27.4 28.2 24.9 22.4 22.8 23.6 25.2 26.7 26.1
2005 27.0 30.1 29.2 28.4 27.0 25.3 22.4 23.2 24.3 25.7 26.4 26.7
2006 27.9 29.2 27.8 26.5 26.5 24.4 22.6 22.2 23.8 25.9 26.3 26.6
2007 27.4 27.6 28.9 27.9 26.9 23.9 22.0 22.0 23.4 25.7 26.3 26.5
2008 28.0 28.7 30.1 29.0 26.6 24.3 22.5 22.3 24.2 26.0 24.9 26.5
2009 27.2 28.5 29.8 28.7 29.2 27.0 22.9 23.1 25.5 26.2 27.1 26.6
2010 28.0 29.4 28.8 28.8 27.4 25.3 22.7 22.1 23.9 27.4 27.0 26.4
2011 27.4 29.7 27.8 29.3 27.3 25.2 23.6 22.8 24.4 27.0 26.3 27.3
2012 29.0 30.2 28.7 29.0 22.3 22.4 23.0 26.0 26.9 26.7
2013 27.6 29.4 29.7 29.6 26.4 24.7 22.4 21.8

Minimum 1954 9.3 12.7 13.4 12.9 12.3 11.7 11.9 11.7 10.9 10.0 9.9 10.0
1955 11.9 10.8 11.6 13.0 11.9 11.3 11.8 12.2 11.6 10.4 11.1
1956 10.9 11.5 13.5 13.5 11.8 11.3 12.1 11.9 11.2 11.3 8.8 9.5
1957 9.8 11.4 12.2 12.6 12.0 10.7 11.6 11.7 11.0 11.5 11.9 11.1
1958 13.2 12.0 13.4 13.5 12.8 12.4 13.0 12.5 12.4 10.3 10.3 11.2
1959 12.1 12.8 12.9 12.5 11.3 12.3 12.2 11.4 11.3 9.6 10.1
1960 10.0 11.8 11.9 11.7 11.9 10.8 11.6 11.9 10.5 10.5 9.5
1961 10.0 11.5 12.0 11.5 10.0
1983 13.6 10.3 9.4
1984 13.1 13.8 13.4 12.4 11.4 11.1 10.7 10.3
1985 11.9 12.2 11.7 11.5 10.4 9.5 9.8 10.6
1986 10.1 12.9 12.6 12.7 12.7 12.1 12.1 11.7 10.7 9.2 10.5 11.4
1987 11.4 12.9 13.3 13.4 13.5 11.7 12.2 10.1 10.3 11.6 11.5
1988 12.6 13.0 13.6 13.2 11.6 12.7 11.9 11.9 9.3 9.5
1989 11.5 11.8 11.8 11.4 11.2 11.7 11.6 8.9 7.8 7.9 12.3
1990 11.2 12.4 13.3 12.3 11.9 11.9 11.9 11.1 9.7 10.6
1991 12.8 12.3 13.0
1993 10.9 10.6 12.5 12.7 11.6 11.8 11.3 11.2 10.9 11.9 11.4
1997 11.1 10.1 10.6 11.0 10.3
1998 12.5 13.3 14.0 8.5 8.7
1999 9.6 11.0 12.4 12.0 10.8 11.0 12.1 11.4 10.3 10.8 7.8 9.8
2000 11.0 12.0 14.2 13.1 11.6 11.1 11.8 11.9 11.5 10.9 10.3 9.7
2001 10.3 11.9 12.9 13.1 12.3 12.0 12.0 12.7 9.8 10.3 9.9 10.9
2002 11.5 12.5 11.9 12.7 13.0 12.1 12.1 11.5 10.7 11.6 12.5
2003 11.3 12.7 13.4 13.0 11.2 11.8 12.8 12.9 11.2 9.4 11.2 10.4
2004 12.6 12.4 13.9 13.5 11.9 12.2 12.0 11.9 11.1 10.6 10.4 11.9
2005 11.0 12.6 12.9 14.1 12.6 11.3 11.8 11.6 11.5 9.4 9.0 9.0
2006 11.9 12.6 12.3 13.1 10.9 11.5 12.6 12.7 11.5 11.5 11.8 12.3
2007 12.6 11.9 13.0 13.5 13.5 12.8 12.6 12.5 12.3 10.1 11.4 10.3
2008 12.6 13.1 13.8 14.0 12.7 12.6 12.2 11.8 11.3 11.2 11.3 11.6
2009 12.3 13.3 13.9 14.4 13.0 12.3 12.9 13.1 10.8 11.5 11.0 12.8
2010 12.7 12.6 14.5 14.1 16.1 13.9 15.3 15.4 14.8 13.4 13.2
2011 13.0 14.5 14.5 15.1 14.9 14.3 13.1 13.4 14.3 13.9 13.5 12.4
2012 12.2 12.9 14.1 13.9 13.9 12.8 12.8 12.9 12.1 10.6 11.4 11.7
2013 11.9 13.3 15.0 13.7 13.6 13.6 13.4 13.1

Awash Arba Maximum 2008 39.7 36.0 37.5 35.1 34.3 35.8 34.2 30.3 31.1
2009 30.5 33.1 35.0 35.1 37.3 39.7 37.4 36.4 37.1 34.6 34.7 32.8
2010 32.4 33.4 32.8 36.1 37.5 39.4 36.0 35.4 35.5 37.0 33.8 32.4
2011 32.9 34.9 35.5 38.0 37.5 39.0 36.8 33.9 35.1 37.1 35.7
2012 33.3
2013 32.9 35.4 37.0 37.7

Minimum 2008 15.2 20.0 21.9 17.9 16.9 18.3 15.5 12.3 9.9
2009 11.3 13.3 15.9 14.0 13.8 15.7 15.2 13.9 15.7 18.7
2010 17.2 18.9 19.3 22.2 23.2 25.4 22.3 22.1 21.5 20.2 17.2 11.5
2011 15.3 16.9 16.9 20.2 20.9 23.2 21.6 22.0 19.0 19.5
2012 17.0
2013 16.2 17.7 21.0 23.0 23.9 25.4

Debre Zeit(AF) 08o44'00" 038o57'00" 1,900 m Maximum 1951 25.6 25.8 25.3
1952 28.8 25.3 24.7 25.3 25.2
1953 26.6 27.7 28.2 27.1 29.1 27.7 23.3 23.7 26.6 26.5 24.9
1954 26.3 28.3 28.3 28.6 29.7 27.0 23.0 22.8 23.5 24.3 25.4 25.6
1955 25.7 26.9 28.8 29.0 27.1 24.5 23.6 24.4 25.9 26.6 26.5
1956 25.8 27.9 29.3 28.2 28.9 27.3 23.1 24.1 24.4 24.1 23.7 24.4
1957 26.3 26.1 25.8 26.5 27.5 27.3 24.3 23.6 26.4 27.2
1958 25.8 24.8 28.3 28.7 30.4 26.6 22.9 23.2 24.8 25.8 25.7 26.2
1959 27.4 27.8 28.4 29.5 29.4 28.4 23.5 23.2 24.6 26.0 25.5 25.4
1960 25.2 27.5 27.4 28.5 27.7 27.6 24.0 24.0 24.9 26.3 25.7 25.5

 (3/10)



( : oC)
1 2 3 4 5 6 7 8 9 10 11 12

1961 26.4 26.9 27.2 27.0 29.3 26.4 22.7 23.0 24.7 24.9 24.1 25.2
1962 26.0 27.0 27.3 29.4 29.2 27.4 25.1 24.5 24.5 24.8 25.2 26.0
1963 25.2 27.5 28.9 26.5 27.2 27.7 24.4 23.6 25.3 26.6 25.5 25.0
1964 25.8 28.1 29.7 27.2 28.0 26.3 23.3 23.6 23.9 24.7 25.2 24.1
1965 26.0 27.1 28.0 27.7 29.6 29.1 24.8 23.8 25.7 25.4 25.0 25.8
1966 27.1 26.0 27.4 27.1 29.3 27.6 25.0 24.2 25.1 26.2 25.5 26.7
1967 25.7 27.3 27.5 27.1 27.5 27.3 23.4 24.0 24.4 24.8 24.1 24.1
1968 26.0 23.8 26.5 26.4 28.2 27.0 24.7 24.3 25.7 25.9 25.6 25.8
1969 26.1 25.4 26.4 28.4 28.2 26.5 24.2 24.0 25.8 27.2 26.2 26.1
1970 25.3 27.7 26.8 28.5 29.5 28.4 24.8 23.2 25.0 26.4 25.3 25.2
1971 25.5 27.7 27.9 28.4 27.1 25.8 23.7 23.8 24.8 26.2 24.6 23.7
1972 26.1 25.5 27.0 26.1 27.9 27.1 24.2 24.2 25.4 27.3 27.7 27.5
1973 27.7 29.3 30.3 30.7 28.6 24.7 23.6 24.6 25.5 25.6 24.5
1974 26.6 26.9 28.1 27.4 26.4 23.4 23.6 27.1 24.9 25.5
1975 26.2 28.9 27.7 28.4 25.7 22.9 22.2 23.7 25.1 24.6 25.0
1976 25.7 27.3 27.9 26.8 26.9 23.3 25.2 26.7 24.7 25.5
1977 24.6 25.8 27.4 27.5 27.2 26.3 23.6 23.8 24.7 24.5 25.1
1978 25.8 26.3 27.1 28.2 28.4 26.9 22.9 24.2 24.7 25.6 25.2
1979 24.4 26.8 27.2 28.3 27.9 27.0 23.9 24.1 25.0 26.2 26.2 26.1
1980 26.2 28.2 29.1 28.6 29.2 27.2 24.0 23.9 25.0 25.7 25.9 26.0
1981 27.1 27.3 25.9 25.7 28.8 29.1 24.4 23.9 24.2 25.4 25.5 25.6
1982 25.8 26.0 27.9 26.8 27.6 27.5 24.4 23.0 25.0 24.6 25.3 25.3
1983 25.9 27.1 28.2 26.9 27.6 27.0 25.5 23.5 24.8 25.6 26.3 26.0
1984 26.3 27.4 29.1 30.1 28.0 26.0 24.1 24.5 25.0 26.6 26.5 25.4
1985 26.5 26.8 28.5 26.7 27.0 27.3 23.7 22.9 24.4 25.9 26.2 25.7
1986 24.2 24.6 25.0 26.5 26.6 25.9
1987 25.7 27.1 26.7 26.9 27.0 26.3 26.3 25.3 26.8 27.5 26.8 26.4
1988 27.3 23.2 23.7 24.3 25.4
1989 25.4 26.5 28.0 26.5 27.7 24.1 24.0 24.6 26.0 26.1 25.2
1990 26.5 26.3 26.7 26.5 29.0 27.6 24.6 23.9 24.8 26.8 26.8 26.2
1994 27.8 28.4 28.9 29.6 26.9 23.8 23.1 24.4 26.0 25.0 25.5
1995 26.4 28.6 28.5 27.8 29.9 29.2 24.4 23.9 25.0 26.2 26.1 26.4
1996 26.0 28.7 28.0 27.8 27.2 24.2 24.0 24.2 25.5 26.5 25.6 25.7
1997 26.1 27.3 29.0 27.2 29.7 27.7 24.8 25.2 26.9 25.9 25.3 25.9
1998 26.6 27.8 28.5 30.1 29.6 28.9 24.7 23.6 25.3 25.8 25.8 25.4
1999 26.9 28.8 27.8 29.6 30.1 28.0 23.7 24.3 25.1 25.4
2000 26.7 28.2 29.7 29.4 29.1 27.5 24.8 23.8 25.0 25.2 25.5 25.8
2001 26.5 29.2 27.8 29.1 28.4 26.8 24.6 23.7 26.9 27.6 26.9 27.6
2002 27.2 29.9 29.3 30.4 31.4 29.1 26.8 25.1 26.4 27.9 27.3 26.3
2003 26.9 28.9 28.9 27.8 30.2 27.6 23.6 24.0 25.0 26.6 26.3 24.7
2004 27.5 26.5 29.6 26.7 24.0 24.1 25.4 25.5 25.6 25.4
2005 26.2 29.0 27.9 28.7 27.1 27.2 23.8 25.0 25.6 26.9 25.9 25.9
2006 27.1 28.3 27.8 27.3 29.1 28.0 24.6 24.1 23.6 26.7 26.2 25.6
2007 26.7 28.1 29.3 28.6 28.7 26.6 24.0 24.0 24.6 25.6
2008 26.8 26.7 29.3 28.7 29.1 26.6 24.5 23.4 25.0 26.5 25.2 26.0
2009 26.3 27.9 29.7 29.2 30.2 30.1 25.4 24.5 26.3 25.9 26.8 26.0
2010 26.6 27.0 27.1 28.0 27.3 27.9 24.0 24.5 25.6 27.7 26.6 26.2
2011 24.4 26.3 26.1 25.9
2012 27.1 28.8 28.7 29.9 28.7 25.6 23.5

Minimum 1951 7.1 10.3 13.3 9.1
1952 11.8 11.4 12.5 8.9 11.3 9.8 8.1 8.9
1953 9.0 10.6 12.5 13.7 12.4 12.3 13.3 13.1 11.4 10.2 10.0 9.1
1954 8.1 11.1 12.7 13.4 12.2 12.0 10.9 12.3 12.1 9.4 9.2 8.1
1955 10.6 9.4 11.4 11.5 11.2 11.9 12.0 11.8 9.9 9.6 10.0
1956 9.8 8.7 12.4 13.1 12.3 12.1 12.6 14.8 11.8 11.0 7.8 8.7
1957 9.1 10.4 12.3 13.0 12.8 10.2 12.6 12.6 11.0 10.4 9.8 8.7
1958 11.1 12.5 12.5 14.3 12.9 12.9 13.6 12.9 12.8 10.2 8.5 10.3
1959 11.3 12.0 12.4 13.6 13.6 12.4 13.5 12.8 12.4 11.5 8.6
1960 8.7 10.1 13.2 13.1 13.5 12.2 13.0 12.9 12.4 10.5 9.0 10.2
1961 9.6 11.3 12.7 13.5 12.8 12.5 13.4 12.9 12.8 11.1 12.0 8.7
1962 7.6 9.0 12.0 12.5 12.6 12.1 12.9 13.1 13.3 9.8 10.6 10.2
1963 10.0 12.0 13.0 13.9 13.2 12.2 13.2 13.2 12.2 10.6 11.1 10.2
1964 11.3 12.8 13.8 13.7 12.0 11.2 12.9 12.4 12.1 11.0 9.1 8.4
1965 10.1 10.0 11.8 13.9 12.8 12.7 12.6 13.0 12.2 10.9 10.9 9.4
1966 10.5 13.0 12.8 13.9 13.2 12.1 12.4 13.3 11.2 11.3 10.5 7.8
1967 8.0 11.8 13.6 13.4 12.7 12.1 12.8 12.5 12.6 10.6 11.1 6.3
1968 7.3 12.4 10.7 13.4 12.7 12.6 12.0 12.4 12.4 10.8 9.7 9.1
1969 11.9 11.1 12.6 12.7 12.7 11.3 12.9 13.0 12.2 10.5 10.5 7.8
1970 12.0 11.8 13.7 13.7 13.3 12.6 13.6 13.2 12.5 11.0 7.2 7.0
1971 9.8 9.4 12.0 12.6 12.4 12.1 12.8 11.6 11.2 9.6 8.6 7.2
1972 8.3 10.1 10.0 11.7 11.0 10.6 11.7 11.2 10.2 9.1 8.0 8.1
1973 8.6 9.4 12.1 14.2 12.8 12.2 11.6 11.5 8.8 7.9 5.8
1974 8.9 10.2 12.3 12.6 12.1 12.4 11.9 6.8 7.3
1975 8.0 12.7 12.8 12.7 12.1 12.3 12.9 12.1 9.6 8.6 7.6
1976 8.0 12.0 12.5 12.5 11.9 12.7 12.0 11.6 10.1 9.0
1977 9.7 10.0 12.5 12.7 12.8 12.2 12.9 12.2 11.1 9.2 8.3
1978 7.9 11.3 12.8 13.8 12.1 11.7 13.7 13.1 12.1 10.6 9.4
1979 11.5 10.9 12.2 12.9 13.0 12.4 12.6 12.7 12.3 10.5 8.1 9.2
1980 9.0 10.3 12.9 13.0 12.2 12.3 13.3 12.3 11.9 10.8 9.8 7.6
1981 9.8 11.2 13.6 13.3 12.5 11.7 12.9 12.6 12.2 9.5 8.4 6.0
1982 9.7 11.3 10.8 11.6 13.1 11.8 12.3 13.1 12.3 10.8 10.8 10.6
1983 9.8 12.7 13.8 13.6 14.3 12.4 13.3 13.9 12.9 10.7 9.1 8.2
1984 7.8 7.8 12.1 13.4 13.4 13.0 12.8 12.9 12.0 9.6 9.8 8.1
1985 8.5 9.8 12.4 12.8 12.3 11.6 11.8 11.9 11.2 9.2 9.2 8.9
1988 13.6 14.4 13.6 13.2 11.2
1989 9.2 11.4 13.1 13.7 12.7 13.5 13.3 12.7 10.8 9.7 12.0
1990 10.0 13.8 13.6 13.2 12.6 11.2 13.5 13.6 13.2 10.4 9.8 8.6
1994 10.8 13.5 14.4 13.9 13.1 13.7 13.3 12.4 10.4 9.8 9.1
1995 9.2 12.2 13.9 14.7 14.1 12.6 13.6 13.9 12.1 11.6 9.8 11.5
1996 11.8 11.4 14.3 13.7 13.7 13.7 13.2 13.7 12.5 10.7 9.8 8.9
1997 11.9 10.2 13.9 13.9 13.8 14.1 13.8 13.8 13.3 13.3 12.6 9.9
1998 12.8 14.1 14.7 15.2 14.5 13.8 14.5 14.3 13.5 12.2 8.4 7.6
1999 9.8 10.2 13.5 14.3 13.7 13.2 13.4 13.5 8.1 8.5
2000 9.0 10.3 12.5 14.3 13.3 13.0 13.7 13.7 13.4 11.6 10.5 9.9
2001 10.2 11.1 13.7 13.8 14.1 13.3 13.9 14.5 12.6 11.9 9.8 10.1
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( : oC)
1 2 3 4 5 6 7 8 9 10 11 12

2002 11.4 11.8 14.3 14.4 13.7 14.2 14.3 14.1 13.3 12.2 10.8 12.6
2003 11.4 13.0 14.0 15.1 14.1 14.1 14.2 14.4 13.7 11.2 11.4 10.0
2004 10.5 11.9 9.9 11.9 13.1 13.0 11.9 8.4 7.3 8.3
2005 8.1 8.0 12.1 12.3 13.1 12.2 13.0 13.6 12.6 8.2 7.4 3.9
2006 7.9 10.3 10.5 12.1 11.2 12.5 13.5 13.8 12.2 10.6 8.4 10.5
2007 10.0 11.8 11.7 13.2 13.2 13.3 13.8 13.6 12.8 7.1
2008 9.0 10.1 9.3 12.7 12.5 13.2 12.9 12.9 12.0 9.0 7.8 5.1
2009 8.4 9.2 11.5 12.6 12.1 12.4 13.7 13.8 11.7 9.2 5.5 10.0
2010 7.8 12.2 11.9 13.3 13.5 12.0 13.6 13.8 12.3 8.9 6.9 6.1
2011 11.7 7.4 9.1 4.7
2012 7.5 7.5 10.6 12.5 13.3 13.1 13.4 13.6 11.6 6.9 6.1

Gelemso 08o48'34" 040o31'30" 1,739 m Maximum 1986 24.9 26.2 26.1 26.7 26.7 25.4
1987 26.1 28.1 26.7 25.7 25.4 26.3 26.7 26.8 27.0 26.7 27.6 27.5
1988 27.3 29.3 30.5 28.1 28.4 27.6 25.8 25.2 24.9 25.2 26.0 25.5
1989 24.5 26.0 27.7 24.6 26.8 26.5 24.8 26.2 25.5 25.5 26.1 24.7
1990 25.8 25.9 26.0 26.0 27.4 28.3 26.8 26.3 26.6 26.7 26.8 25.3
1991 27.5 27.4 26.8 26.0
2001 26.8 25.0 25.7 25.4 26.5 27.0
2002 25.8 28.7 28.3 28.0 29.1 28.7 28.5 27.3 26.8 27.2 27.7 25.4
2003 26.8 29.3 29.3 28.0 28.7 27.3 25.9 24.7 26.2 27.1 26.3 24.7
2004 26.7 27.1 27.8 26.5 28.7 27.9 26.9 26.4 25.8 24.5 25.7 24.9
2005 25.8 29.2 27.7 26.1 26.9 26.0 26.9 26.4 25.3 25.9 25.2
2006 26.6 28.2 27.1 25.6 27.2 27.9 26.1 25.3 25.2 25.3 25.7 24.0
2007 25.3 28.2 29.2 26.5 28.2 27.7 26.6 25.4 25.8 25.9 25.6 25.2
2008 27.0 26.8 30.0 27.6 27.0 26.7 26.4 25.7 26.8 26.4 24.0 24.8
2009 25.3 25.8 29.5 27.1 28.5 29.2 27.5 27.0 27.2 25.4 26.6 24.8
2010 26.1 26.0 25.0 26.1 27.4 27.6 25.3 25.7 25.3 27.2 25.8 25.4
2011 26.8 28.1 28.4 29.8 27.4 27.7 26.5 25.7 25.7 26.5 25.5 24.8
2012 27.5 29.3 26.2
2013 26.8 26.9 25.4 25.4

Minimum 1986 14.3 13.2 13.1 4.7 5.2
1987 5.3 6.1 13.9 12.5 13.8 14.7 14.9 15.1 14.7 13.4 11.1 12.7
1988 14.8 14.4 15.5 15.7 14.5 15.1 15.8 14.2 10.2 12.2
1989 14.3 13.6 14.6 14.8 13.4 13.8 13.6 13.7 13.9 11.1 11.7 13.8
1990 12.4 14.7 14.2 14.2 14.7 14.3 14.7 14.8 14.7 12.6 12.5 13.3
1991 13.9 15.2 15.8 14.7
2001 14.9 12.5 12.7 11.5 7.5 9.9
2002 13.0 10.0 12.9 13.4 14.8 14.0 14.8 15.1 13.7 10.7 8.1 12.1
2003 11.6 13.1 12.6 14.2 13.7 14.6 15.0 15.1 14.4 10.5 12.3 12.1
2004 13.3 12.3 13.4 14.9 13.2 15.1 14.6 14.7 14.3 12.6 11.2 12.1
2005 12.6 10.9 13.7 15.3 15.5 15.0 15.3 14.8 11.5 10.5 10.3
2006 11.0 12.1 14.3 14.3 14.4 14.9 15.5 15.1 14.9 13.5 10.7 14.1
2007 13.3 13.9 13.6 14.7 15.4 15.0 14.9 15.1 14.7 10.5 9.4 10.8
2008 11.1 13.3 12.2 15.1 15.0 14.9 15.2 14.6 14.3 9.3 12.1 11.1
2009 11.3 10.9 13.3 15.0 14.0 14.8 15.0 15.2 14.6 12.5 9.8 13.7
2010 11.8 12.9 14.1 15.1 15.5 15.9 15.2 15.6 14.6 9.1 7.1 9.5
2011 11.3 13.2 13.8 16.1 15.5 15.8 14.9 15.2 14.4 10.5 11.5
2012 13.3 11.7 12.9 15.3 14.6 15.1 15.0
2013 15.3 15.1 14.8 14.7

Kulumsa 08o00'35" 039o09'19" 2,211 m Maximum 1971 22.3 23.9 24.5 24.0 22.6 22.2 20.2 20.2 20.0 22.7 21.5 20.7
1972 22.9 21.7 24.2 23.2 24.4 23.4 20.7 20.4 21.0 23.4 23.0 23.0
1973 24.0 25.7 27.3 28.2 24.5 23.1 20.8 19.8 20.9 21.7 23.0 21.4
1974 22.6 23.9 22.2 25.1 23.9 21.9 19.6 20.9 20.4 22.7 22.4 22.6
1975 23.3 24.7 26.8 24.5 25.8 22.1 20.5 19.7 20.5 22.3 22.5 22.7
1976 23.6 24.7 25.2 24.7 23.6 23.3 23.5 21.8 23.2 25.3 24.9 25.3
1977 23.4 25.3 26.3 26.6 25.7 24.0 23.1 23.4 23.9 23.6 22.8
1978 24.1 23.6 24.5 27.4 25.7 25.4 26.0 25.6 27.0 26.9 26.8
1979 26.3 27.4 28.4 28.5 26.1 24.6 22.3 22.0 22.2 25.3 26.3 26.2
1980 26.3 27.6 22.4 23.6 25.0 24.5
1981 25.5 25.6 23.5 22.8 26.0 26.5 21.9 21.5 21.0 23.2 23.5 23.4
1982 23.9 24.5 26.3 24.7 25.0 25.7 22.4 20.8 21.5 21.1 21.8 22.9
1983 22.6 24.1 25.0 24.4 24.3 24.2 22.9 21.6 21.8 22.4 23.9 23.2
1984 23.1 24.4 26.7 28.1 24.5 23.0 21.9 21.7 22.3 25.0 23.7 22.7
1985 24.9 25.0 27.0 23.7 24.4 25.0 21.0 20.6 21.3 23.4 24.2 24.0
1986 24.0 24.3 25.4 23.8 24.9 21.5 20.9 21.7 21.1 23.2 24.0 23.1
1987 23.1 25.0 23.9 23.8 23.2 22.9 22.9 21.4 22.4 24.1 24.1 23.9
1988 23.3 23.6 26.1 24.9 25.3 23.2 20.4 20.4 20.6 21.7 22.2 21.9
1989 22.0 22.4 24.2 21.8 24.2 22.9 20.5 20.3 20.4 22.1 22.0 21.5
1991 23.7 23.8 23.6 24.3 25.0 24.5 19.9 20.1 21.6 22.6 22.6 21.9
1992 21.6 21.4 25.6 25.3 25.5 24.3 20.7 19.9 20.5 21.4 21.5 21.4
1993 21.6 21.5 25.3 23.3 23.0 22.2 20.8 20.7 21.1 21.7 22.8 22.4
1994 23.4 24.6 25.2 25.7 25.1 22.9 20.5
1995 23.7 22.8
1996 21.8 25.4 24.1 23.6 22.9 21.4 21.2 20.4 21.0 22.6 22.5 22.3
1997 22.9 23.7 25.1 22.9 24.5 23.2 21.3 21.1 22.5 21.5 21.4 21.7
1998 22.1 24.0 25.0 26.0 24.9 24.2 21.4 20.8 20.8 21.8 21.6 21.7
1999 23.0 25.7 24.1 25.9 25.3 23.5 20.5 20.7 21.5 20.7 21.1 21.5
2000 23.1 24.3 25.9 25.1 24.0 23.1 20.6 20.4 21.2 21.6 21.8 21.8
2001 22.2 24.3 22.6 24.5 23.8 21.8 21.3 21.1 22.0 23.4 22.7 22.9
2002 21.6 24.6 24.8 25.4 26.3 24.3 23.9 21.8 22.6 24.2 24.1 22.6
2003 23.2 25.7 24.8 24.3 26.5 23.2 20.7 21.0 21.2 23.3 22.9 21.3
2004 23.9 23.9 25.4 23.9 26.5 23.7 21.5 21.7 21.6 21.5 22.8 22.0
2005 23.4 25.7 25.1 25.6 23.3 23.4 21.2 22.1 22.1 23.2 23.0 22.8
2006 24.1 26.0 24.5 23.2 24.8 23.7 21.3 21.0 21.3 22.8 22.5 21.6
2007 23.0 24.4 26.2 25.0 25.4 22.6 21.3 20.7 21.6 22.6 22.2 22.1
2008 23.5 24.0 27.0 25.9 24.3 20.9 20.6 22.1 23.2 21.3 22.7
2009 22.8 24.4 26.5 25.6 26.6 25.6 22.0 21.4 22.8 22.7 23.7 22.4
2010 23.7 23.8 23.2 24.5 24.0 23.6 21.4 21.5 21.4 23.8 23.6 23.1
2011 25.3 24.3 26.4 24.2 24.0 22.2 21.0 21.4 23.3 22.9 22.0
2012 23.7 24.9 26.4 24.9 25.8 24.5 21.0 20.9 21.2 23.2 23.9 23.2
2013 23.6 25.9 26.3 24.1 23.8 21.3 20.9

Minimum 1971 7.1 7.5 9.2 11.6 11.9 11.5 11.1 11.1 10.7 11.0 9.0 8.7
1972 7.9 10.0 10.4 12.0 12.3 11.8 11.8 11.4 11.1 11.5 10.2 9.2
1973 9.0 9.9 11.5 14.0 12.5 11.8 11.6 11.3 11.2 10.9 9.1 7.7
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( : oC)
1 2 3 4 5 6 7 8 9 10 11 12

1974 7.6 8.2 10.9 12.3 12.1 11.2 11.1 11.5 11.1 10.8 7.8 7.5
1975 7.8 9.2 11.3 12.1 12.5 11.3 11.1 11.3 10.9 10.5 8.9 6.8
1976 7.5 9.6 10.8 12.0 12.0 11.1 11.2 10.6 10.5 11.0 9.3 7.7
1977 9.9 9.5 10.6 12.1 12.0 11.1 11.3 11.1 10.8 11.6 9.8 8.2
1978 8.1 9.9 11.0 12.2 11.7 11.2 11.0 10.6 9.9 9.1 8.1
1979 9.4 9.7 11.0 11.6 12.1 11.7 11.2 11.2 11.0 10.8 8.6 8.6
1980 8.4 9.8 11.6 12.7 12.4 11.8 11.2 11.0 10.5 10.2 8.9 7.0
1981 7.6 9.1 11.3 11.9 11.9 10.8 10.9 10.7 9.9 10.7 8.2 6.7
1982 7.9 9.4 10.0 10.8 11.8 10.3 10.3 9.8 10.0 9.0 8.2
1983 7.0 9.6 10.9 11.2 11.4 10.4 11.0 11.3 9.9 9.6 8.0 7.8
1984 6.7 6.5 9.4 12.0 11.6 10.6 10.2 10.4 9.8 8.7 7.5 6.5
1985 7.0 8.6 9.6 11.3 10.5 10.0 10.0 9.7 9.6 9.0 8.2 7.0
1986 6.7 9.7 10.0 11.2 10.8 10.4 9.9 9.7 9.4 9.9 8.4 7.6
1987 7.4 9.0 10.8 10.6 11.4 10.4 10.3 10.2 11.1 11.2 7.5 8.8
1988 9.1 10.5 11.7 12.0 11.0 11.1 11.6 11.0 10.6 10.5 7.6 7.6
1989 7.7 8.6 10.4 10.4 11.1 11.3 11.8 11.3 11.3 11.4 10.5 10.3
1991 9.9 11.4 12.0 13.1 13.6 12.5 12.1 11.8 11.2 11.4 8.7 9.6
1992 10.2 11.4 11.9 12.7 12.9 12.1 11.9 12.1 11.0 11.6 9.5 10.5
1993 10.3 10.2 10.5 12.6 12.4 11.8 11.9 11.3 11.2 11.2 10.1 8.1
1994 8.1 10.3 11.8 13.2 12.3 12.0 11.7
1995 11.3 8.9
1996 10.3 9.8 12.3 12.4 12.2 12.0 11.7 11.1 10.9 9.2 8.2
1997 9.8 9.2 11.2 11.9 12.2 11.2 11.4 11.1 10.7 11.5 10.3 9.2
1998 9.5 10.5 11.4 11.8 11.3 10.9 10.9 10.7 10.2 10.5 8.1 8.4
1999 8.0 8.7 11.8 12.7 12.1 12.2 11.8 11.8 11.4 11.6 11.1 9.1
2000 8.5 9.7 10.6 13.5 12.2 12.2 12.6 12.2 11.6 12.2 10.7 9.1
2001 10.0 10.4 9.5 10.1 9.5 8.8 9.7 8.5 8.9 7.4 6.0
2002 7.9 6.7 8.7 10.4 9.6 9.5 9.3 9.2 8.5 9.1 8.2 8.3
2003 7.3 8.4 8.7 9.4 9.6 9.2 9.2 9.4 8.4 9.6 7.6 6.4
2004 7.8 7.3 8.7 10.5 9.4 8.9 8.8 9.2 8.9 8.1 8.2 7.0
2005 7.2 7.0 9.3 10.1 10.4 9.1 9.2 9.0 9.2 9.3 8.1 5.0
2006 6.2 7.8 9.1 9.7 9.5 9.3 9.5 9.2 8.7 8.9 8.5 8.0
2007 7.4 8.8 8.4 9.5 9.8 9.6 9.4 8.5 8.2 8.7 7.5 6.1
2008 6.1 6.8 7.7 10.1 9.6 8.8 8.9 8.7 8.7 9.2 6.8 4.6
2009 5.8 6.1 8.4 10.1 10.0 9.0 9.6 9.2 9.2 7.7 7.0 7.4
2010 6.2 9.4 9.0 9.9 9.9 9.1 9.4 9.5 8.2 9.3 6.2 5.8
2011 5.9 7.3 8.6 9.4 10.0 9.3 9.1 9.1 8.1 9.0 9.2 6.4
2012 8.3 9.5 11.3 13.0 12.6 12.0 12.4 12.2 11.1 12.4 11.0 9.7
2013 9.7 10.4 12.6 12.4 9.4 9.4 9.3 11.0

Meiso Mission 09o14'00" 040o45'00" 1,332 m Maximum 1952 31.5 36.5 30.9
1953 29.8 30.9 33.2 29.4 30.2 31.5 29.6
1968 30.2 30.4 25.3
1969 30.0 32.4 30.5 31.2 28.0
1972 32.8 31.5 29.8 29.5 25.8
1973 26.2 29.9 34.8 34.2 34.0 33.0 31.3 29.2 31.2 29.6 22.5
1974 30.0 33.5 29.8 32.0 25.1 27.8
1991 29.4 29.2 30.3 31.3 29.4 30.4 30.6 29.1 27.7
1992 27.4 27.2 30.9 31.2 31.5 32.5 30.8 28.7 28.6 29.7 28.6 28.5
1993 26.9 25.2 30.9 29.2 30.1 32.8 31.6 29.3 31.0 30.3 30.2 28.5
1994 29.5 30.3 31.6 31.3 33.0 33.5 29.7 29.3 29.5 31.0 28.0 27.4
1995 28.7 31.2 30.4 29.8 33.8 34.5 31.0 31.1 31.4 32.3 30.3 29.1
1996 28.0 30.4 31.4 31.6 31.2 31.1 29.9 30.7 31.0 31.7 28.3
1997 29.8 30.4 32.4 31.0 34.6 32.7 31.3 31.2 33.4 28.5 27.0
1998 27.5 29.2 30.3 33.1 33.9 35.1 31.1 29.7 29.2 29.3 28.9 28.3
1999 28.7 31.4 28.8 32.4 33.6 33.6 30.0 29.5 29.9 27.6 28.4 27.8
2000 29.0 30.4 32.0 32.1 33.5 33.8 31.7 30.0 29.7 29.0 28.2 27.8
2001 27.3 30.0 29.9 33.0 33.9 33.1 32.0 28.8 29.5 31.1 29.9 29.0
2002 27.2 30.7 31.6 32.4 35.1 34.5 33.7 31.7 31.4 32.4 30.9 27.7
2003 28.7 31.7 32.2 32.1 34.7 33.3 31.4 29.8 30.2 32.1 30.5 28.1
2004 29.7 29.8 30.6 30.5 34.9 34.0 32.1 31.4 30.9 29.9 30.2 29.1
2005 29.4 32.2 31.5 32.0 30.8 32.5 30.0 31.0 31.0 31.1 30.1 28.6
2006 29.3 30.9 30.9 30.0 32.9 34.2 31.9 29.7 30.7 30.4 29.8 27.3

Minimum 1952 8.9
1953 7.8 11.3 14.0 14.6 15.4 10.9 9.5
1968 15.8 14.4 10.0
1969 14.8 17.1 15.6 15.2 13.0
1972 16.9 15.9 14.7 14.8 11.7
1973 12.6 14.6 17.2 16.5 17.0 16.4 15.6 13.9 15.8 14.9 9.7
1974 15.1 17.6 15.1 16.3 12.0 13.6
1991 12.2 15.3 16.5 15.9 17.7 16.8 13.0 9.9 10.8
1992 13.5 15.2 16.0 16.9 17.4 18.0 17.8 17.3 16.1 14.0 11.4 13.9
1993 14.3 14.1 12.8 17.1 16.8 17.6 17.7 17.3 16.8 15.3 11.1 9.0
1994 10.0 12.0 16.1 17.3 17.4 17.9 17.8 17.2 15.4 12.3 11.5 9.2
1995 9.1 12.1 15.7 17.2 17.2 18.0 17.9 17.7 17.0 15.2 11.2 12.3
1996 13.4 11.8 16.3 16.5 16.9 16.8 17.0 16.8 16.2 7.3 8.4
1997 10.9 8.2 14.7 16.2 18.3 17.4 17.1 16.9 16.2 14.4 13.9 9.7
1998 12.1 13.7 15.2 16.3 16.9 17.1 16.6 17.5 17.0 15.3 9.7 8.2
1999 10.5 12.5 15.5 16.2 17.1 17.7 17.4 17.3 16.0 14.7 9.3 8.5
2000 8.5 10.0 13.6 16.1 17.6 18.1 17.7 17.3 17.0 14.1 11.8 9.7
2001 9.5 11.7 16.1 16.3 17.5 18.2 18.4 17.7 16.2 14.7 10.8 10.8
2002 12.8 11.6 16.2 16.7 18.7 18.5 18.8 18.4 17.1 14.3 11.9 15.1
2003 12.9 13.8 16.0 17.7 17.3 18.5 18.4 18.0 17.2 13.3 12.2 10.7
2004 13.9 12.6 13.6 17.5 17.2 18.4 18.1 18.5 16.5 13.6 11.5 11.7
2005 12.1 12.2 16.7 16.4 17.8 18.4 17.7 17.9 17.0 13.3 11.0 8.2
2006 12.1 14.5 15.4 17.0 16.9 18.4 18.5 17.9 17.4 15.7 12.1 12.8
2007 12.7 14.7 15.8 17.6 18.6 18.8 18.1 17.8 17.3 12.6 10.8
2008 11.5 11.1 12.2 17.6 18.2 18.2 18.2

Melka Were 09o25'00" 040o20'00" 740 m Maximum 1974 31.9 32.9 36.4 36.4 36.7 33.5 34.0 35.0 35.5
1979 28.1 28.4 29.0 29.3
1980 38.8 35.2 35.6 36.3
1981 33.4 33.7 32.5 33.3 37.8 39.9 35.2 34.0 35.2 35.2 33.6 31.8
1982 32.0 32.9 35.5 33.2 31.1
1983 30.4 34.6 35.4 36.9 38.1 33.3 33.2 30.9
1984 31.2 32.8 36.9 38.4 36.5 37.3 35.6 36.1 35.1 34.9 33.3 31.1
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( : oC)
1 2 3 4 5 6 7 8 9 10 11 12

1985 32.1 31.9 36.2 33.4 35.8 38.2 34.3 32.8 34.1 34.5 32.7 31.1
1986 31.4 34.3 33.4 34.1 36.6 35.9 34.0 35.1 34.8 33.1 30.9
1987 31.0 33.5 33.0 34.4 34.9 38.2 38.1 34.4 36.3 34.8 32.6 32.1
1988 34.1 36.2 36.1 38.4 38.4 33.6 32.1 33.6 33.3 30.7
1989 30.0 33.9
1990 31.5 29.8 32.0 33.5 34.6 34.1 33.0 31.1
1991 32.7 33.0 34.1 35.2 37.9 34.2 33.1 21.1 33.7
1998 32.2 34.1 33.9 32.6 31.6
1999 32.3 35.5 33.7 37.4 38.4 38.4 33.7 31.6 30.9
2000 32.0 33.5 35.6 35.8 37.9 39.1 21.8 32.7 34.5 33.2 32.0 31.5
2001 30.4 33.2 34.4 37.2

Minimum 1974 15.1 16.4 18.0 20.7 22.1 20.8 21.2 20.3 16.3
1979 24.3 25.2 26.4 25.7
1980 24.5 22.0 21.5 22.1
1981 15.5 17.6 21.0 20.9 21.7 25.4 22.8 21.7 21.5 18.3 15.5 13.9
1982 18.5 19.7 19.7 20.2 17.4
1983 15.1 21.2 21.3 22.1 23.2 21.1 14.9 14.4
1984 23.6 21.6 22.2 20.5 15.7 17.4 16.1
1985 15.2 15.3 19.6 20.8 21.3 24.9 21.4 21.1 20.6 17.9 15.3 14.3
1986 12.4 19.9 18.9 21.0 21.2 23.1 21.2 21.6 20.6 15.5 16.0
1987 15.1 16.9 21.1 19.6 20.8 24.9 24.8 21.8 21.6 19.1 14.1 15.0
1988 20.1 18.2 20.5 21.1 24.5 22.3 20.7 20.8 17.6 11.8 13.2
1989 15.0 16.8
1990 15.4 21.3 21.1 16.6 15.1 13.0
1991 17.2 18.9 20.5 20.1 22.9 21.8 20.5 21.1 16.5
2000 21.1 21.0 17.9 15.3 13.7
2001 13.8 15.1 20.0 19.5

Melkasa(IAR) 08o24'00" 039o19'00" 1,540 m Maximum 1977 25.8 25.8 29.2 29.3 29.1 27.2 27.0 27.4 25.8 26.7
1978 27.8 27.7 28.8 30.8 31.2 30.2 26.0 27.1 27.5 27.6 26.6
1979 25.4 27.9 29.1 30.8 29.7 29.0 26.0 26.4 27.2 28.3 28.1 27.6
1980 30.1 31.5 31.0 31.9 29.5 27.6
1981 29.2 28.7 27.6 27.8 31.9 32.5 27.1 25.9 26.0 28.6 27.9 27.1
1982 28.0 28.1 30.3 29.6 29.9 30.8 27.0 24.9 27.2 26.6 26.1 25.9
1983 29.6 29.7 30.0 29.9 27.9 25.7 27.4 28.6 28.5 27.0
1984 27.1 28.9 31.8 32.8 29.9 28.5 26.6 26.9 27.2 29.6 29.1 26.8
1985 28.5 28.3 31.2 28.5 29.5 30.5 25.6 24.7 26.7 28.6 28.5
1986 27.6 29.0 28.8 28.9 31.3 28.2 26.3 27.1 27.2 29.3 29.3 27.7
1987 27.2 29.8 29.0 29.8 28.8 30.2 29.1 27.1 29.2 30.4 29.9 29.0
1988 28.4 30.3 32.4 31.1 32.5 30.3 25.7 26.1 26.7 28.3 28.3 27.6
1989 27.5 27.5 30.4 28.7 31.7 31.2 26.7 27.6 28.7 28.9 27.7
1990 27.4 27.8 29.0 32.1 31.4 27.3 25.9 29.1 28.4
1991 29.7 29.4 30.3 28.2
1993 26.6 26.5 31.0 29.7 29.5 29.4 26.3 26.4 27.2 28.9 28.8
1994 28.6 29.9 31.0 31.4 31.7 29.7 25.3 28.9 27.1 27.6
1995 28.0 30.2 29.5 29.1 31.7 32.1 27.6 25.7 27.1 29.2 29.3 28.5
1996 27.5 30.3 29.9 29.6 29.5 28.1 28.0 26.9 27.3 29.2 28.2 28.2
1997 28.0 29.1 31.4 31.7 30.1 26.3 26.3 29.6 28.4
1998 31.9 32.0 27.3 25.7 27.0 27.3 28.5 28.1
1999 28.8 31.7 29.4 32.3 32.4 30.7 25.5 25.9 27.4 26.5
2000 28.9 30.1 31.4 31.1 30.9 30.2 25.8 25.6 26.8 27.1 27.7 27.6
2001 27.1 29.5 28.9 31.2 30.5 28.5 26.4 25.8 28.2 30.0 28.4 28.2
2002 26.8 30.4 30.2 30.8 32.4 31.0 29.7 26.9 28.3 30.3 29.3 27.3
2003 27.9 30.5 30.6 29.4 33.0 30.1 25.9 25.6 26.6 29.2 28.5 26.2
2004 28.2 28.4 29.5 29.1 32.7 30.4 26.7 27.0 28.3 27.8 28.2 27.7
2005 28.1 31.0 30.7 27.2 28.0 29.5 28.7 27.9
2006 29.1 30.5 29.8 29.0 31.2 29.0 28.5 26.9
2007 27.7 29.8 31.3 30.0 32.3 29.4 27.2 25.9 27.2 28.5 28.0 27.6
2008 29.1 29.0 32.3 31.2 31.1 30.0 26.5 26.3 27.7 28.2 26.2 27.2
2009 27.8 30.2 32.3 31.3 32.6 32.3 28.1 26.7 30.0 28.6 29.2 27.4
2010 28.3 28.2 28.3 31.0 30.5 30.4 26.2 24.3 27.6 29.9 28.7
2011 30.3 32.8 31.6 31.0 27.6 26.2 26.7 28.6 27.9 27.2
2012 28.6 29.9 32.0 30.7 32.7 31.4 25.4 25.2 27.0 28.5 29.5 28.4
2013 27.7 30.7 31.9 31.8 30.9 26.1 26.3 28.3

Minimum 1977 13.8 11.2 14.7 14.1 14.2 14.1 15.8 15.0 13.5 12.7
1978 11.4 13.4 15.0 15.8 15.7 16.4 14.6 14.2 13.0 11.1 11.7
1979 14.3 13.5 14.0 15.2 15.1 15.2 14.5 14.3 14.0 11.2 10.2 12.0
1980 14.9 16.2 15.7 16.1 15.3 8.7
1981 12.8 13.9 17.0 16.2 16.1 17.4 16.0 15.6 14.9 12.0 10.9 10.7
1982 14.5 15.8 16.1 16.2 16.2 16.9 15.8 15.3 14.3 11.8 13.0 12.6
1983 17.1 16.7 16.8 16.4 15.9 15.5 15.4 11.8 10.8 10.6
1984 9.5 9.8 15.4 16.7 16.5 16.3 15.6 15.9 14.2 12.1 14.0 12.4
1985 12.1 13.4 16.5 16.1 16.3 17.0 15.2 15.0 14.5 12.6 12.4
1986 9.8 15.6 15.2 16.8 16.5 16.4 15.5 15.2 14.2 11.2 11.3 11.3
1987 11.4 12.9 16.3 14.7 15.9 17.1 16.6 16.0 14.5 12.8 9.7 11.3
1988 13.7 16.3 15.2 16.4 16.1 16.9 16.8 15.8 15.4 11.8 7.0 9.4
1989 9.8 14.2 14.5 15.9 14.2 15.5 16.0 14.4 10.4 9.4 14.2
1990 16.1 14.1 14.4 15.4 16.5 15.9 15.7 10.0 9.4
1991 12.9 15.0 15.2 10.0
1993 14.3 12.8 12.4 15.9 15.3 16.9 15.5 15.3 15.0 12.5 11.7
1994 9.6 12.1 16.0 16.5 15.8 17.4 14.8 11.3 11.7 9.9
1995 9.2 14.6 15.2 15.3 15.0 16.6 16.6 16.2 14.2 12.0 9.9 14.2
1996 14.3 12.3 16.0 15.1 15.2 16.7 16.6 16.2 14.9 10.0 10.8 9.6
1997 13.4 11.8 15.9 14.7 15.3 14.5 14.1 13.2 13.9
1998 14.8 15.2 14.0 13.8 12.8 11.0 5.4 4.7
1999 8.2 8.9 11.5 10.8 11.7 12.4 11.5 11.0 10.0 8.7
2000 5.1 6.0 13.6 14.1 15.5 16.5 15.9 15.8 14.8 12.3 10.4 9.4
2001 9.6 11.8 15.5 14.9 16.7 16.4 16.2 15.7 13.5 12.3 10.5 11.4
2002 12.4 12.8 15.8 15.4 17.2 17.5 16.6 15.8 15.0 12.4 11.4 15.1
2003 12.1 13.4 15.3 15.9 14.0 16.6 16.2 16.2 15.0 11.7 12.6 10.8
2004 15.1 12.7 13.4 15.5 14.7 16.9 15.8 16.1 15.1 12.5 11.6 12.6
2005 11.8 13.1 15.6 15.0 15.8 16.9 16.5 16.1 15.5 11.9 11.3 8.1
2006 13.3 15.5 14.7 15.4 15.7 16.9 16.4 15.6 15.2 13.4 11.6 12.9
2007 13.5 14.8 14.7 16.1 16.7 17.2 16.7 15.6 15.7 9.5 10.9 7.2
2008 12.1 12.4 11.7 17.0 16.5 16.7 15.9 15.9 15.4 12.1 9.9 8.2
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( : oC)
1 2 3 4 5 6 7 8 9 10 11 12

2009 11.1 13.9 15.5 15.4 15.0 16.8 15.6 15.5 15.0 12.2 9.4 14.4
2010 12.5 15.1 15.6 16.1 17.3 17.5 16.5 16.6 15.2 11.0 10.8
2011 10.7 11.0 11.5 10.3 10.4 8.8 4.5 6.7 7.1
2012 10.1 9.8 13.4 16.1 15.1 17.4 16.1 16.1 15.3 10.0 9.5 10.9
2013 10.1 11.7 15.9 17.1 17.3 16.0 16.2 14.7

Metehara (NMSA) 08o51'31" 039o55'08" 944 m Maximum 1984 32.8 30.7
1985 32.2 31.7 35.5 33.6 34.5 36.7 32.7 31.4 33.7 33.9 32.6 30.8
1986 30.9 33.6 34.4 34.4 36.5 34.9 32.8 33.6 34.5 33.9 33.1 31.1
1987 30.3 33.6 33.2 33.6 33.7 36.9 36.4 33.3 35.7 34.7 33.1 31.8
1988 31.0 33.8 35.6 35.4 37.3 37.0 32.1 31.7 32.7 33.2 31.6 30.3
1989 29.7 30.7 33.4 31.1 35.8 36.1 32.7 33.8 34.2 32.4 30.1
1990 31.2 29.6 30.9 32.7 37.0 37.7 32.7 32.7 33.6 34.1 32.7 30.8
1991 32.6 32.2 34.6 34.1 34.9 36.7 32.3 31.3 33.9 33.8 31.8 31.0
1992 30.4 29.8 35.1 35.3 36.0 36.6 32.8 30.9 32.3 32.7 31.8 31.5
1993 30.2 28.9 34.9 33.5 33.6 36.8 33.1 33.1 34.2 33.9 32.7 31.3
1994 31.4 33.0 35.3 36.5 36.3 36.3 32.1 31.7 32.3 33.5 31.0 30.1
1995 31.1 33.4 32.5 34.8 36.9 37.7 33.2 32.4 33.5 34.6 33.0 32.5
1996 31.6 34.2 34.4 34.3 34.3 34.7 32.3 32.4 34.1 34.3 31.9 31.1
1997 31.3 32.1 35.3 34.1 36.8 36.3 33.1 33.3 36.0 30.3 30.3
1998 29.9 32.9 33.9 36.9 37.0 38.1 34.3 31.5 33.8 32.9 32.3 31.0
1999 31.9 34.8 32.8 36.2 37.2 36.9 31.9 32.0 33.6 31.9 31.3 30.4
2000 31.8 33.2 35.1 35.7 36.8 37.3 33.2 31.2 33.7 32.7 31.7 31.1
2001 30.1 32.9 33.7 35.9 37.9 36.4 33.0 31.3 34.9 34.8 32.7 31.7
2002 30.9 33.9 34.5 36.3 38.3 37.8 36.6 33.6 35.4 35.3 33.5 31.3
2003 31.3 34.8 35.6 35.8 38.1 36.8 32.9 31.6 33.6 35.2 33.1 30.9
2004 32.3 32.5 34.1 33.3 37.8 36.9 33.3 33.1 34.7 33.4 32.6 31.3
2005 31.6 35.0 34.9 35.8 34.4 36.6 32.2 33.5 35.0 34.9 33.2 31.7
2006 32.7 34.0 34.3 34.9 37.3 37.9 33.7 31.7 34.4 34.4 32.5 29.9
2007 31.1 34.0 35.3 34.9 36.6 33.6 31.0 33.0 33.9 31.9 31.0
2008 32.4 32.0 36.1 36.0 36.0 36.1 32.8 32.0 34.7 34.2 30.2 31.0
2009 31.2 33.9 36.5 36.1 37.9 38.7 34.8 32.6 36.1 33.7 33.5 31.5
2010 31.9 32.5 33.0 35.9 35.8 37.2 33.4 32.2 33.7 35.6 33.2 31.5
2011 32.7 34.7 34.3 37.2 36.6 37.3 35.0 32.8 33.1 34.6 32.8 31.3
2012 32.5 33.9 36.1 36.3 37.4 37.2 32.8 31.8 33.7 34.1 33.6 31.9
2013 31.5 36.2 36.9 37.3 32.2

Minimum 1984 15.1 13.6
1985 13.1 13.9 17.9 18.7 18.4 20.8 18.4 17.8 18.0 15.5 13.3 12.3
1986 9.8 18.4 17.6 19.9 19.8 20.9 19.4 19.7 18.6 15.6 13.8 13.6
1987 13.6 15.0 19.3 17.2 18.7 22.9 22.1 20.2 20.2 17.8 12.7 13.6
1988 16.7 18.8 17.9 20.0 19.1 22.3 20.6 19.4 19.4 16.7 10.0 12.1
1989 13.0 15.9 17.8 18.7 16.0 19.7 19.9 19.0 15.2 14.5 18.0
1990 14.7 18.8 17.6 17.6 20.2 22.6 20.0 19.9 19.8 15.1 14.7 12.2
1991 16.4 18.2 19.5 18.7 19.2 21.7 20.4 19.8 19.5 15.7 12.8 13.6
1992 16.9 19.1 20.5 20.3 19.8 21.5 20.3 19.9 18.6 16.8 15.0 16.8
1993 17.3 16.3 15.5 19.7 19.4 21.9 20.3 20.3 20.6 18.3 14.3 12.2
1994 11.9 14.8 20.1 20.8 19.9 21.8 19.6 19.5 18.5 15.4 14.3
1995 17.4 18.7 19.7 19.8 21.1 21.2 20.0 18.9 17.0 13.2 17.1
1996 17.7 15.2 21.4 20.2 20.1 19.9 15.4 13.4 11.7
1997 16.0 12.8 19.1 19.4 19.5 20.6 20.1 20.3 20.1 18.6 14.4
1998 18.1 19.6 20.1 20.4 21.2 23.2 21.4 19.9 20.3 17.8 12.6 10.0
1999 14.1 14.8 18.9 18.7 19.5 21.1 18.9 19.2 19.6 17.6 12.6 12.0
2000 12.1 12.1 16.5 19.3 20.7 22.4 19.8 19.7 19.7 16.9 14.7 12.7
2001 13.5 14.9 19.0 18.2 21.0 22.2 20.0 20.1 18.6 17.9 13.9 14.3
2002 16.6 15.7 20.1 20.0 20.5 22.3 21.8 20.0 19.1 17.7 14.4 18.0
2003 16.0 17.1 19.3 20.5 19.2 21.2 20.4 19.6 20.0 16.3 16.0 14.0
2004 18.2 15.4 16.1 19.3 18.3 21.9 20.3 20.6 19.9 16.7 15.5 15.8
2005 15.4 15.7 19.3 18.6 20.3 21.7 20.3 20.2 20.9 16.2 14.5 10.5
2006 15.7 18.2 17.8 19.3 20.6 20.5 20.2 18.8 15.6 16.2
2007 16.7 17.9 17.3 19.3 22.4 20.7 19.6 20.3 15.6 14.7 10.5
2008 14.1 14.3 13.3 18.9 20.2 21.4 20.0 19.8 20.3 16.6 13.8 11.0
2009 13.5 16.0 17.9 19.4 19.4 21.7 20.9 20.3 20.0 17.5 14.0 18.1
2010 15.2 18.3 18.0 20.5 21.6 22.5 20.9 20.5 19.7 15.9 14.7 12.1
2011 14.6 15.9 16.3 20.6 20.8 21.2 20.9 20.0 20.4 14.7 16.8 11.5
2012 13.3 14.0 16.1 20.7 19.4 22.2 19.8 19.6 19.9 14.5 14.3 13.8
2013 14.0 19.6 20.4 21.5 20.4

Shola Gebeya 09o13'05" 039o33'00" 2,500 m Maximum 2006 19.8 21.1 20.6 20.5 22.2 21.8 18.5 17.8 18.4 19.3 18.7 18.2
2007 18.8 20.7 22.0 20.8 22.2 21.1 18.2 17.8 18.4 18.7 18.8 18.8
2008 20.0 20.3 22.2 21.5 21.5 20.6 19.0 18.1 19.1 19.4 18.2 18.5
2009 19.2 20.8 22.0 21.6 22.8 23.4 18.7 18.3 19.5 18.7 19.4
2010 19.3 19.9 19.5 20.3 20.7 21.7 18.7 20.7 18.7 19.5 19.0 18.8
2011 19.7 21.3 20.4 22.1 21.8 21.8 19.1 18.3 18.4 19.4 19.3 19.1
2012 20.1 21.6 22.5 20.6 22.5 21.7 18.6 17.9 19.3 19.5 20.4 19.7
2013 19.9 21.7 22.0

Minimum 2006 8.0 9.7 10.3 11.0 11.9 11.0 10.7 10.5 10.2 9.6 7.2 7.7
2007 7.6 9.9 10.8 11.3 11.9 11.3 10.4 10.1 10.1 8.1 7.2 5.6
2008 8.2 7.3 9.2 10.4 11.5 10.7 10.0 10.3 10.3 8.2 7.0 6.1
2009 8.0 9.2 11.0 10.7 11.0 11.4 10.7 10.7 10.2 8.8 7.1
2010 6.7 9.4 9.2 9.9 10.4 11.3 10.5 10.4 10.2 9.0 7.1 6.9
2011 7.5 8.2 9.7 11.4 11.5 10.8 10.6 10.5 10.1 7.9 7.9 5.3
2012 6.5 7.2 9.4 10.5 11.8 10.6 10.6 10.5 10.1 8.5 7.2 7.3
2013 7.1 8.7 11.0

Woliso Giyon 08o33'00" 037o59'00" 2,058 m Maximum 1953 27.2 24.2 20.1 21.4 22.7 25.5 25.6
1954 27.6 29.1 28.5 28.7 27.9 22.8 19.9 20.4 21.6 23.3
1985 26.1 28.9 26.3 24.9 23.4 20.3 20.2 22.9 25.5 25.8 26.1
1986 26.5 25.6 25.8 25.3 25.4 23.0 21.2 22.5 23.3 25.3 26.5 26.2
1987 26.7 27.5 25.9 25.9 24.8 23.3 22.9 22.6 24.8 26.4 27.2 27.2
1988 27.1 26.9 29.5 28.5 28.3 23.7 19.5 20.9 21.7 23.9 25.0 25.1
1989 25.4 26.0 26.4 25.3 26.3 23.4 20.7 21.5 22.5 24.6 25.2 25.1
1990 26.3 24.9 26.3 26.5 26.6 22.8 21.5 21.3 22.4 24.9 26.1 25.9
1991 26.9 27.0 26.8 20.5 20.8 22.9 24.9 25.5 25.0
1992 25.3 25.5 27.6 27.1 26.8 23.3 20.5 19.9 22.3 23.7 24.3 24.9
1993 25.4 25.7 28.5 24.8 24.7 22.2 20.4 21.4 22.3 24.6
1994 26.5 22.3 20.8 21.0 22.7 25.6 26.1 26.4
1995 27.3 27.9 28.0 26.1 26.1 24.4 20.6 21.4 23.5 25.7 26.5 26.2
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( : oC)
1 2 3 4 5 6 7 8 9 10 11 12

1996 25.3 28.5 27.0 26.3 25.1 22.3 21.1 21.6 23.1 25.1 25.6 26.1
1997 26.1 27.9 28.6 26.5 27.6 23.8 21.2 21.9 24.8 24.7 25.2 26.5
1998 26.4 27.8 27.4 29.1 26.5 23.7 21.1 21.2 22.4 24.0 25.0 25.4
1999 26.5 29.4 26.9 23.5 20.4 21.4 22.9 22.9 24.3 25.4
2000 26.7 27.8 29.3 27.1 26.1 23.6 21.4 21.4 22.5 24.2 24.7 25.6
2001 26.3 27.9 25.9 28.4 26.2 22.5 21.1 21.2 23.5 25.2 25.7 26.1
2002 25.9 28.0 27.1 28.0 27.8 23.6 22.4 21.7 23.6 26.3 26.4 25.9
2003 26.5 28.7 28.1 26.7 28.8 24.1 20.6 21.3 22.4 25.4 25.5
2004 27.2 27.8 26.5 27.8 23.1 21.4 21.9 22.7
2005 28.4 26.0 21.3 22.1 23.1 25.3 25.2 25.8
2006 26.8 28.1 26.8 25.9 26.4 23.1 21.3 21.2 22.9 25.8 26.1 26.0
2007 26.9 27.7 29.2 27.8 27.0 23.1 21.5 21.4 22.3 25.0 25.4 25.7
2008 27.2 27.7 29.6 28.2 25.9 23.2 20.9 21.1 23.4 25.1 24.4 25.7
2009 26.1 27.9 29.4 28.4 28.2 26.3 22.3 21.8 23.8 24.9 26.1 25.2
2010 26.9 26.8 27.2 27.1 25.4 23.7 21.3 21.9 23.9 26.7 26.2 25.9
2011 26.6 28.5 27.3 28.9 26.8 23.5 22.2 21.5 22.8 25.9 25.7 25.6
2012 27.4 28.3 29.1 27.1 27.9 23.5 21.2 21.8 23.0 25.9 26.8 26.4
2013 27.1 28.6 25.4 23.3 21.5 21.5

Minimum 1953 12.0 11.7 11.4 11.4 10.3 11.1 11.3
1954 10.5 13.0 13.3 13.3 11.8 11.7 11.6 10.8 9.7 10.7 10.7 9.8
1985 11.2 11.4 11.4 8.6 10.4 10.5 10.6 10.7 10.5 11.2
1986 10.3 10.8 11.8 11.0 10.3 11.3 12.6 12.2 11.7 12.0 12.9 13.2
1987 13.1 14.2 14.6 14.6 14.5 13.4 13.1 12.9 12.0 10.9 12.8 13.2
1988 14.0 13.7 15.0 15.2 13.1 13.0 13.2 12.6 12.2 11.9 11.9 12.0
1989 12.0 13.5 12.8 13.4 12.2 12.0 12.3 12.0 11.2 11.2 12.1 12.9
1990 12.1 12.9 13.2 13.3 12.5 11.9 11.6 11.5 10.9 11.7 12.5 11.8
1991 12.9 12.7 13.7 12.4 12.1 10.9 11.1 11.7 12.0
1992 12.6 12.5 13.2 13.6 13.0 11.1 11.0 11.2 9.7 10.5 10.3 11.6
1993 12.6 13.3 13.4 13.1 12.7 12.6 12.1 11.1 11.3
1994 12.7 12.4 12.8 12.9 12.1
1995 13.0 13.9 13.9 14.3 13.4 12.1 13.0 13.1 11.5 12.5 11.6
1996 14.2 14.0 14.0 13.1 13.3 13.3 12.8 12.1 12.0 12.5 12.9
1997 13.7 13.8 15.1 14.4 13.0 13.0 12.9 12.9 12.7 13.5 13.6 13.3
1998 14.1 14.6 15.2 15.5 10.5 9.2 9.5 9.8 8.7 8.9 9.7 11.9
1999 12.3 14.4 12.5 12.5 12.3 12.2 11.9 12.5 11.0 10.7
2000 9.2 11.5 13.1 14.3 12.7 12.3 12.4 12.7 12.6 12.3 12.6 12.9
2001 12.9 14.3 13.8 15.1 13.0 12.6 12.1 13.2 11.5 11.8 12.5 13.5
2002 13.2 14.1 12.8 12.5 12.6 12.7 12.9 12.9 11.6 12.7 13.5 13.5
2003 12.6 14.8 14.7 12.7 12.1 12.8 12.9 13.3 12.5 13.0 13.4 12.5
2004 14.2 14.1 14.6 14.7 13.2 12.9 13.1 13.0 12.5 12.6 13.2 13.3
2005 13.3 14.8 14.6 15.4 14.1 13.1 13.2 13.2 13.2 12.4 12.6 12.2
2006 13.4 28.1 14.0 14.2 13.0 12.6 13.3 13.0 12.3 13.3 13.6 14.0
2007 13.6 14.6 15.3 14.5 13.3 13.5 12.9 13.2 12.5 12.3 13.6 12.5
2008 14.1 14.3 15.0 14.4 12.7 13.1 12.2 12.8 11.8 13.0 12.7 13.0
2009 13.2 14.8 15.1 14.0 12.8 12.3 13.2 13.2 12.5 12.9 13.1 14.5
2010 13.7 15.0 15.0 14.9 14.7 13.7 13.1 13.4 12.5 13.1 13.7 13.0
2011 13.8 13.8 14.6 14.7 13.8 13.6 13.1 13.1 12.5 13.0 13.2 12.8
2012 13.6 14.0 15.2 14.4 13.9 13.1 12.8 12.8 12.2 12.6 12.9 12.8
2013 13.4 14.3 14.1 13.5 12.7 12.7

Debre Berhan 09o38'00" 039o30'00" 2,750 m Maximum 1957 20.6
1958 18.9 19.6 21.6 21.8 23.3 23.4 19.0 20.3 21.4 20.6
1959 20.3 18.9 25.9 27.2 26.9 19.2 24.8 24.1 20.3 17.9 16.9
1960 20.6 20.3 25.7 27.0 26.4 24.7 27.9
1964 18.1
1965 16.3 19.6
1966 18.0 18.2 18.8 18.8 19.1
1967 19.4 21.1 20.2 20.1 19.6 20.9 17.3 17.1 17.9 17.9 17.6 18.8
1968 19.6 17.8 19.1 18.8 19.4 19.6 17.7 17.8 18.0 18.1 18.2 18.0
1969 18.3 18.6 18.7 18.8 19.5 19.8 18.2 18.3 18.4 18.7
1977 21.6 19.8 19.2
1978 20.6 20.9 20.9 22.4 17.9 18.6 18.7 18.8 18.8
1979 18.3 19.2 19.7 19.7 20.2 21.1 18.8 18.2 18.9 18.9 20.0
1980 20.3 20.8 21.6 22.3 19.4 18.0 18.2 18.4 18.0 18.5 18.7
1981 19.8 18.9 19.1 21.2 22.1 18.5 19.1 18.9
1982 18.8 19.3 20.1 19.3 20.1 22.3 20.6 18.1 18.8 17.7 18.8 19.3
1983 18.7 20.9 21.0 20.9 20.8 21.4 21.4 18.4 19.3 18.8 19.5 19.3
1984 20.0 21.3 22.0 23.5 21.0 20.3 19.3 20.2 18.4 19.1 19.4 18.6
1985 19.4 19.8 20.4 18.9 19.7 21.7 18.7 18.4 18.2 18.1 18.6 18.5
1986 20.4 19.9 19.1 19.0 20.9 19.3 18.6 18.1 18.3 18.5 19.0 19.5
1987 19.5 20.9 19.5 19.7 19.5 21.9 22.4 19.5 19.8 19.5 19.8 20.1
1988 20.3 21.5 20.6 22.1 22.1 17.0 17.6 18.0 17.4 17.9 18.3
1989 19.0 18.5 19.7 18.1 20.4 21.4 18.8 17.2 18.2 18.0 18.7 18.0
1990 19.0 18.5 19.9 20.1 22.6 23.0 18.6 18.9 18.4 18.2 18.5 18.8
1991 23.3 22.7 22.7 22.1 22.5 18.0 17.8 19.0 18.2 18.6 18.3
1992 18.1 18.9 21.7 21.5 21.6 22.6 18.3 16.6 17.5 17.3 17.3 18.7
1993 18.9 18.7 20.6 19.4 19.9 21.9 18.5 18.9 18.4 18.0 18.2 18.9
1994 19.7 20.9 20.4 21.5 22.0 21.4 17.4 17.6 18.1 19.3 19.8
1995 20.2 20.8 21.3 20.8 22.1 23.4 18.7 19.4 19.2 19.8 19.7
1996 19.1 21.8 20.7 21.2 20.1 19.2 18.5 18.6 19.6 18.9 18.7 18.4
1997 19.2 20.1 21.2 19.9 21.4 21.1 18.0 18.3 19.3 18.3 18.8 19.8
1998 19.8 21.0 20.9 22.2 22.4 23.3 17.8 17.7 18.7 18.6 18.4 18.4
1999 19.3 21.5 20.5 21.8 22.6 22.4 17.1 18.1 18.6 17.9 17.8 18.6
2000 19.7 20.5 21.5 20.8 21.8 22.7 18.3 17.7 18.5 18.4 18.5 19.4
2001 19.9 20.8 19.2 21.2 22.2 21.5 17.9 17.6 19.6 19.9 19.6 19.3
2002 19.5 21.2 20.7 21.4 23.0 22.8 21.5 17.5 18.6 19.6 19.8 19.3
2003 20.3 21.4 21.2 20.8 21.8 22.5 18.0 18.3 19.0 19.4 18.5 19.4
2004 20.7 20.4 21.0 20.4 23.1 21.2 18.7 18.7 19.1 18.6 19.5 19.6
2005 20.1 22.1 22.0 21.3 20.4 21.6 18.3 18.9 19.3 19.0 18.8 18.9
2006 20.0 21.0 20.5 20.0 21.9 22.6 19.0 18.0 18.6 19.6 19.1
2007 19.9 20.6 21.8 20.8 22.7 21.2 18.0 18.2 18.7 19.0 18.6 18.7
2008 19.4 20.2 22.0 20.8 21.3 21.2 18.9 19.0 19.4 19.2 18.4 19.1
2009 19.3 20.3 21.5 21.7 22.4 23.6 17.9 18.7 19.9 18.8 19.7 18.5
2010 19.8 20.9 20.4 20.8 21.3 22.7 18.7 18.1 19.0 19.8 19.2 19.2
2011 19.5 21.6 20.1 21.9 21.2 22.2 19.1 18.2 18.8 19.4 19.4 19.4
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( : oC)
1 2 3 4 5 6 7 8 9 10 11 12

2012 20.3 21.3 22.1 20.6 21.4 22.3 18.4 18.3 19.4 19.8 20.5 20.2
2013 20.6 21.9 22.0 22.2 21.9 22.0 17.6

Minimum 1957 7.4
1958 9.9 10.6 11.5 11.2 12.2 12.4 11.3 10.9 12.5 9.1
1959 7.0 5.3 15.0 16.3 15.0 10.5 11.1 9.8 8.2 7.8 8.0
1960 8.7 9.7 12.3 13.4 12.6 18.2
1964 7.2
1965 4.6 6.1 8.6
1966 8.8 7.7 5.7 5.2 3.7
1967 3.0 6.8 8.1 8.4 8.1 8.3 8.8 8.3 7.6 3.2 3.4 0.8
1968 4.6 4.0
1969 3.8 2.4 3.0 3.6 7.9 8.0 3.9 1.2 5.3 5.3
1977 5.4 -0.5 -1.8
1978 1.3 -1.2 0.2 0.5 0.8 0.5 -1.6 -1.4 3.6
1979 6.7 7.2 7.6 6.9 8.6 7.6 7.4 8.1 6.8 3.1 5.7
1980 6.4 8.5 7.6 8.2 6.8 9.8 10.3 8.2 3.2 1.3 1.7
1981 4.3 8.5 7.0 6.6 9.2 3.0 0.9 1.4
1982 1.4 2.1 5.9 8.3 7.0 5.9 8.1 8.9 7.2 3.5 3.7 4.2
1983 3.8 7.8 9.3 8.9 8.8 6.3 8.2 10.1 6.9 2.4 2.4 1.3
1984 0.9 0.9 6.8 5.6 8.0 7.9 8.4 7.8 6.8 1.0 3.5 3.7
1985 5.3 4.8 7.0 7.9 8.1 7.4 8.3 8.4 7.0 4.5 4.3 4.9
1986 3.8 7.4 7.6 8.6 7.7 8.6 8.3 8.0 6.1 4.5 4.3 5.0
1987 5.0 6.9 8.8 8.0 8.7 7.7 8.5 8.9 7.6 5.5 4.2 5.2
1988 6.8 13.5 8.2 7.0 6.6 9.7 9.0 7.9 3.9 -1.2 0.9
1989 0.3 6.2 7.4 8.0 5.5 6.3 8.7 9.2 9.4 6.7
1990 3.1 9.2 7.1 6.8 5.5 5.9 8.6 8.9 7.3 2.0 2.1 0.2
1991 5.3 6.1 8.4 7.7 7.4 9.0 8.8 7.1 1.6 1.7 0.8
1992 6.8 7.9 8.5 7.3 6.5 6.9 7.9 9.0 7.0 3.6 3.9 4.2
1993 5.8 6.9 5.8 8.2 6.8 6.5 8.8 8.6 7.8 4.5 1.5 2.5
1994 3.6 5.1 8.7 8.0 7.1 7.1 8.6 7.8 6.7 0.8 2.5
1995 2.8 7.5 6.7 8.7 6.4 6.7 9.2 7.0 2.7 1.2 5.8
1996 6.3 4.6 7.4 7.1 8.0 7.9 8.2 8.5 6.4 1.4 2.1 3.2
1997 6.1 2.2 8.2 7.0 6.7 8.5 8.6 8.1 7.1 6.1 4.3 2.3
1998 7.7 8.4 9.3 9.6 7.7 7.2 9.3 9.5 7.3 3.7 -1.0 -2.1
1999 2.2 3.1 5.9 5.2 5.8 6.3 8.6 8.6 6.2 4.6 -1.2 1.8
2000 1.0 3.4 4.8 7.0 7.1 5.7 8.6 8.1 6.8 3.3 1.7 1.0
2001 1.5 4.5 8.3 6.0 8.2 8.0 9.2 9.2 6.4 3.3 2.9 4.6
2002 5.0 6.3 8.4 7.6 7.7 7.6 9.1 9.1 7.5 3.1 2.8 7.2
2003 5.3 6.9 7.9 9.5 7.0 8.0 9.4 9.6 8.1 3.0 2.7 1.6
2004 5.0 4.4 5.6 8.9 6.7 8.1 9.2 9.0 7.0 3.3 2.7 5.2
2005 5.3 7.3 8.3 9.2 9.2 7.8 9.2 9.2 8.3 3.9 2.0 1.7
2006 5.9 8.0 7.5 8.5 7.4 8.2 9.8 9.8 7.4 5.4 4.7
2007 6.6 7.5 7.7 8.5 8.1 9.0 9.6 9.2 7.5 3.4 3.9 1.0
2008 5.4 5.0 5.5 7.7 8.6 8.5 8.6 9.2 7.0 4.2 4.0 4.6
2009 6.3 7.6 8.1 7.4 7.0 8.4 9.3 9.3 6.5 4.9 3.1 7.3
2010 6.4 9.3 9.2 9.2 9.2 8.1 9.1 9.3 7.2 3.7 4.1 4.8
2011 6.5 4.6 7.4 8.8 7.9 7.6 8.7 8.7 7.5 3.4 4.8 2.0
2012 3.8 3.5 6.0 8.4 7.5 7.6 8.7 7.9 6.5 1.8 1.9 3.7
2013 3.6 5.2 8.6 7.5 7.3 7.9 8.7
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Abomsa 08o28'00" 039o49'59" 1,630 m 1988 06:00 76 60 70 81 86 82 74 64 71
09:00 70 44 56 71 77 74 62 49 61
12:00 55 35 44 59 65 66 52 40 49
15:00 46 32 42 51 60 65 50 34 42
18:00 50 40 47 56 64 69 58 37 44

1989 06:00 71 78 74 84 61 70 78 84 79 74 71 85
09:00 63 73 68 75 50 56 69 74 66 57 59 81
12:00 51 63 54 66 40 47 60 61 61 51 49 70
15:00 42 53 46 61 37 40 52 58 60 49 42 60
18:00 45 54 50 64 43 45 59 66 67 57 46 67

1990 06:00 75 89 83 79 72 68 82 85 80 71 75 74
09:00 66 84 75 71 59 51 72 76 68 55 59 63
12:00 53 74 70 62 48 41 59 62 61 49 56 60
15:00 44 66 67 60 44 36 50 56 61 48 53 57
18:00 46 75 72 64 49 39 54 66 69 55 58 60

1991 06:00 80 81 76 71 70 67 82 80 82 69 63 68
09:00 69 75 69 61 57 54 73 76 65 53 53 61
12:00 65 63 55 48 46 43 61 64 52 43 40 51
15:00 53 56 51 44 43 36 53 57 49 43 39 43
18:00 57 58 56 53 52 39 59 65 61 49 40 47

1992 06:00 83 86 73 73 74 71 79 88 86 85 81
09:00 79 82 68 64 57 57 71 80 72 66 64
12:00 69 71 51 54 52 45 56 68 65 57 55
15:00 58 61 42 51 48 42 49 59 62 53 51
18:00 58 65 43 50 52 45 58 66 72 63 59

1993 06:00 86 84 70 83 82 73 81 82 78 77 73
09:00 78 76 55 73 68 61 69 66 66 69 52
12:00 66 69 47 59 60 52 57 58 60 60 45
15:00 62 67 42 56 57 50 54 54 58 57 44
18:00 63 70 42 63 65 54 58 62 61 60 46

1998 06:00 78 81 71 68 72 77 82 81 77 70 70
09:00 76 75 60 57 53 70 76 70 64 56 55
12:00 64 62 51 49 43 54 63 62 57 46 44
15:00 57 59 47 44 38 51 60 63 56 44 40
18:00 59 62 49 50 44 59 69 73 67 48 45

1999 06:00 74 65 80 68 67 78 90 88 88 88 71 76
09:00 66 57 74 58 58 73 86 81 79 76 53 59
12:00 53 44 64 48 49 64 80 81 78 74 45 48
15:00 47 38 57 44 50 62 76 78 76 76 42 41
18:00 51 40 61 48 53 65 78 80 85 81 47 44

2000 06:00 69 58 59 67 71 65 82 83 82 84 80
09:00 55 48 53 55 57 57 70 76 70 64 66
12:00 45 38 41 44 48 44 58 68 59 57 60
15:00 39 32 35 41 45 39 52 62 58 52 51
18:00 41 33 34 46 51 39 57 66 67 56 53

2001 06:00 80 71 85 75 75 73 83 83 82 77 73 79
09:00 67 62 74 58 59 58 71 75 67 58 53 63
12:00 58 52 60 51 49 49 60 68 59 50 43 54
15:00 51 45 55 49 46 46 52 63 58 50 38 47
18:00 53 47 59 54 54 52 59 69 69 58 45 52

2002 06:00 84 71 81 76 67 73 75 82 79 71
09:00 73 57 68 61 49 57 62 72 66 62
12:00 60 45 53 49 40 46 49 60 58 48
15:00 54 37 48 42 37 43 42 57 54 46
18:00 58 43 56 53 45 51 51 63 63 48

2003 06:00 78 68 71 77 53 66 75 75 72 67 64 76
09:00 69 61 63 64 44 54 69 72 66 52 57 64
12:00 59 50 52 53 32 43 60 65 59 45 45 54
15:00 51 41 45 49 31 40 53 58 58 41 41 48
18:00 55 43 51 56 37 45 62 69 68 45 46 54

2004 06:00 77 64 62 77 56 67 77 83 79 78 72 78
09:00 76 58 53 68 46 56 69 72 65 61 58 69
12:00 61 48 43 58 36 46 55 60 58 49 47 59
15:00 53 41 39 56 32 40 51 59 59 49 43 51
18:00 58 44 42 63 38 49 56 62 67 54 45 53

2005 06:00 76 63 76 70 78 70 80 80 80 70 68 64
09:00 68 54 67 58 65 59 73 69 66 52 54 52
12:00 56 44 55 48 56 49 61 58 56 44 44 40
15:00 48 37 48 43 51 46 54 51 53 42 40 35
18:00 50 39 51 49 59 49 56 58 67 44 42 36

2006 06:00 73 76 74 75 69 69 81 84 80 78 74 82
09:00 65 69 64 65 52 54 75 79 71 65 60 75
12:00 51 56 53 55 41 44 61 71 63 55 49 63
15:00 43 44 47 51 39 39 54 63 61 53 44 59
18:00 46 46 52 57 47 44 58 70 68 59 46 62

2007 06:00 84 79 69 78 69 70 80 87 80 73 76 68
09:00 75 69 58 67 55 61 70 80 69 58 60 56
12:00 62 56 47 55 46 51 59 67 62 46 48 46
15:00 52 46 40 50 41 44 53 61 60 43 43 40
18:00 53 47 45 53 48 49 58 66 67 50 47 43

2010 06:00 70 78 81 78 78 73 82 83 84 72 78
09:00 63 73 72 67 67 61 72 76 72 57 66
12:00 54 62 61 56 58 49 60 64 63 49 53

 (1/9)



( : %)
1 2 3 4 5 6 7 8 9 10 11 12

15:00 47 55 56 54 51 44 54 57 61 44 49
18:00 45 58 59 58 55 45 56 62 70 49 50

2011 06:00 66 64 73 73 80 69 72
09:00 60 54 61 60 71 55 60
12:00 47 42 48 47 62 46 48
15:00 38 34 44 39 61 43 44
18:00 36 42 48 40 67 45 46

2012 06:00 59 53 74 65 64 83
09:00 63 54 48 64 53 53 72
12:00 53 44 36 51 41 42 58
15:00 44 33 31 45 38 35 52
18:00 44 33 30 48 37 53

2013 06:00 73 61 69 74 72 69 81
09:00 66 53 62 61 60 57 73
12:00 56 44 50 51 50 44 64
15:00 48 35 42 45 46 37 55
18:00 49 36 43 47 52 41 59

Kulumsa 08o00'35" 039o09'19" 2,211 m 1972 09:00 62 74 65 73 91 87 78 55 60 63
12:00 51 65 53 62 81 81 72 52 49 52
18:00 51 64 54 55 75 80 73 57 54 55

1973 09:00 63 47 47 52 72 77 86 88 84 61 51 52
12:00 50 38 38 42 59 65 78 84 79 58 44 43
18:00 48 36 36 42 56 57 70 82 79 62 50 48

1974 09:00 61 63 74 53 70 78 88 84 85 66 55 62
12:00 51 51 66 46 57 69 81 76 79 59 48 49
18:00 53 59 62 45 57 59 75 74 81 71 56 63

1975 09:00 63 70 65 71 67 80 88 90 84 51 53
12:00 51 58 56 60 52 70 81 83 79 46 45
18:00 66 70 58 56 51 68 75 83 82 52 53

1976 09:00 57 59 61 65 77 75 86 85 77 58 65 60
12:00 46 49 53 54 69 64 79 79 69 50 60 50
18:00 49 52 51 52 59 57 73 80 74 59 65 55

1977 09:00 79 61 63 70 74 82 87 85 82 72 65 63
12:00 69 50 52 61 66 73 80 78 75 66 56 54
18:00 73 50 55 59 55 70 75 76 75 71 63 62

1978 09:00 57 76 73 64 78 90 91 91 96 60 63
12:00 48 64 63 51 64 82 85 83 91 53 55
18:00 48 65 64 54 63 82 89 92 96 61 61

1979 09:00 77 69 67 62 71 78 78 83 86 65 53 63
12:00 66 58 59 52 58 66 66 78 76 59 44 52
18:00 71 60 59 57 62 59 59 77 79 65 52 56

1980 09:00 63 60 60 64 76 81 90 88 85 75
12:00 52 48 48 54 65 72 79 77 77 67
18:00 55 48 49 54 61 64 73 76 77 72

1981 09:00 50 58 80 74 66 66 86 85 82 61 55 66
12:00 40 47 68 68 58 56 78 78 79 55 47 50
18:00 40 43 68 68 49 45 69 74 77 61 50 64

1982 09:00 68 69 56 72 68 72 84 87 80 76 76 72
12:00 57 59 49 63 60 60 75 81 73 67 67 63
18:00 58 63 54 59 56 52 68 77 74 81 77 74

1983 09:00 74 75 72 76 75 79 88 85 69 61
12:00 58 63 61 66 68 72 77 82 77 62 54
15:00 64 72 77 60 52
18:00 70 64 66 67 68 66 73 76 79 68 58

1984 09:00 57 48 50 52 77 81 85 86 78 66 61 66
12:00 48 39 41 43 70 73 75 79 71 57 53 58
15:00 43 33 40 42 64 63 71 70 67 50 50 55
18:00 53 40 44 47 64 66 69 72 69 56 60 60

1985 09:00 63 63 65 78 78 76 89 89 82 67 66 74
12:00 53 52 53 69 69 65 79 79 76 58 56 61
15:00 46 47 48 66 61 61 71 73 71 56 56 56
18:00 56 52 53 69 67 65 74 80 78 64 63 65

1986 09:00 62 80 73 82 79 86 89 81 81 63 60 62
12:00 51 66 61 71 66 77 78 70 75 56 51 51
15:00 49 62 59 65 61 71 73 66 70 55 50 48
18:00 59 64 66 70 62 74 76 74 75 62 60 59

1987 06:00 67 72
09:00 60 58 73 68 79 77 78 84 76 64 49 53
12:00 48 47 64 62 67 71 71 75 70 55 41 45
15:00 44 44 61 58 62 64 65 69 65 51 40 41
18:00 52 52 70 65 70 70 70 75 68 60 46 49

1988 06:00 78 80 65 80 87 91 86 91 93 80 64 73
09:00 68 68 52 69 71 81 85 88 85 68 51 62
12:00 55 56 44 58 62 66 77 80 78 61 44 53
15:00 51 55 41 54 49 58 72 73 76 57 42 44
18:00 59 56 41 55 49 63 75 77 78 64 48 51

1989 06:00 71 76 74 88 73 80 88 89 91 70 70 87
09:00 63 68 65 78 63 76 85 86 85 60 58 78
12:00 51 55 53 69 52 66 79 79 77 52 51 65
15:00 44 55 50 66 45 57 70 73 72 49 49 60
18:00 51 58 53 67 46 55 74 78 75 54 52 70

1990 06:00 76 89 85 80 81 83 91 92 92 70 77 67
09:00 62 83 73 70 67 74 88 89 86 56 59 57
12:00 50 69 65 60 56 63 78 82 77 53 49 50
15:00 45 66 66 60 48 54 70 77 74 49 48 46
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18:00 49 70 72 63 49 57 71 79 77 56 56 51
1993 06:00 74

09:00 60
12:00 49
15:00 46
18:00 52

1994 06:00 61 70 78 75 87 85 92
09:00 53 53 62 62 72 82 91
12:00 42 40 50 49 54 70 81
15:00 39 35 45 45 46 60 73
18:00 43 43 50 48 48 63 74

1995 06:00 69 80
09:00 53 68
12:00 44 55
15:00 40 54
18:00 47 64

1996 06:00 86 69 79 83 88 91 88 90 92 77 74 74
09:00 78 61 74 75 80 87 88 90 85 62 59 55
12:00 66 53 64 67 73 75 82 83 79 58 49 45
15:00 61 51 62 64 73 69 77 79 78 57 46 41
18:00 70 55 66 66 72 74 80 83 81 63 53 51

1997 06:00 78 61 76 86 78 85 87 88 85 84 89 83
09:00 71 53 66 76 74 78 86 83 76 74 75 71
12:00 58 48 55 70 66 65 77 76 70 70 73 63
15:00 51 41 51 69 61 59 71 72 67 70 74 64
18:00 58 45 54 71 65 60 73 77 69 77 84 71

1998 06:00 88 89 84 85 88 87 93 92 79 81 67 62
09:00 80 73 74 71 73 77 88 92 94 70 56 51
12:00 71 63 64 59 66 65 77 84 86 64 51 46
15:00 68 58 62 58 54 58 70 76 79 61 48 41
18:00 75 64 69 59 55 56 72 81 75 69 49 45

1999 06:00 71 59 82 73 84 89 91 92 91 85 65 73
09:00 59 49 71 59 71 80 90 87 84 77 54 59
12:00 49 37 60 46 55 66 80 78 74 71 49 50
15:00 44 32 55 42 47 60 71 74 67 68 47 47
18:00 50 35 59 47 49 59 75 74 74 75 54 52

2000 06:00 65 55 62 71 90 86 87 90 92 83 79 77
09:00 54 47 50 59 77 76 87 86 84 74 66 64
12:00 46 38 38 48 65 68 79 80 78 68 57 55
15:00 41 32 34 48 60 58 71 74 72 63 56 50
18:00 45 37 38 51 48 59 74 79 79 72 64 58

2001 06:00 78 69 85 76 89 91 92 92 90 79 70 75
09:00 66 59 77 65 78 85 90 89 81 64 56 60
12:00 55 49 66 56 69 75 80 81 75 55 46 52
15:00 48 45 62 48 60 70 70 74 68 51 44 48
18:00 55 48 66 55 65 71 74 80 72 57 50 53

2002 06:00 83 70 83 73 87 89 88 90 90 66 59 81
09:00 77 58 72 64 74 78 81 85 81 53 48 74
12:00 68 47 60 52 58 64 65 75 69 45 41 63
15:00 63 41 50 45 43 59 58 71 63 42 38 60
18:00 67 43 56 50 46 55 64 75 71 49 43 66

2003 06:00 77 66 76 81 77 92 92 93 91 64 73 76
09:00 68 55 66 71 65 85 89 89 84 55 60 65
12:00 55 47 55 62 47 71 82 82 75 48 51 58
15:00 47 42 52 56 37 62 73 75 74 45 48 54
18:00 55 43 56 60 39 64 80 82 79 52 53 61

2004 06:00 83 70 61 84 75 86 88 91 92 77 73 79
09:00 74 60 53 75 61 77 86 86 83 66 62 66
12:00 61 50 45 65 48 64 77 78 73 60 52 56
15:00 54 43 40 60 42 58 68 69 68 56 48 52
18:00 61 48 47 67 39 60 71 76 71 62 54 60

2005 06:00 76 65 82 77 88 90 91 94 91 72 69 63
09:00 67 53 70 65 78 81 86 87 84 59 56 52
12:00 54 44 60 52 70 70 76 74 75 50 46 43
15:00 45 38 54 49 66 60 69 70 69 46 43 38
18:00 56 44 57 52 65 62 72 75 76 52 49 43

2006 06:00 78 74 78 85 85 88 95 92 94 83 74 83
09:00 66 63 65 75 70 81 89 88 85 71 62 71
12:00 52 50 53 66 58 68 80 81 77 60 54 63
15:00 44 44 49 61 50 63 72 73 71 56 50 59
18:00 49 46 55 62 55 60 76 77 77 65 54 68

2007 06:00 89 83 70 82 88 90 91 93 91 71 72 65
09:00 75 68 57 67 73 85 86 89 84 58 60 56
12:00 59 56 47 58 59 74 80 83 74 52 51 46
15:00 52 50 42 53 51 66 73 78 70 51 48 42
18:00 59 57 47 56 57 69 75 81 80 58 55 50

2010 06:00 75 83 79 90 90 92 89 91 93 72 74 72
09:00 62 71 70 77 81 84 86 89 83 59 60 57
12:00 51 62 62 69 74 71 78 79 79 53 50 46
15:00 48 57 57 66 67 67 72 74 74 48 46 44
18:00 54 60 64 66 70 69 76 77 79 55 53 50

2011 06:00 75 68 68 73 94 66 71
09:00 60 53 58 60 85 54 58
12:00 49 43 50 51 81 46 51
15:00 45 35 45 47 75 44 45
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18:00 52 40 49 51 82 50 53
2012 06:00 69 61 59 87 81 76 89

09:00 58 50 48 76 64 64 82
12:00 48 42 39 62 53 57 77
15:00 43 36 34 52 43 58 78
18:00 49 41 38 56 46 85 89

2013 06:00 85 87 84
09:00 62 55 67
12:00 53 43 44 78 85 74
15:00 55 47 46 56 65 64 78 81 58 57
18:00 59 55 48 54 58 64 77 80 64 61

Gelemso 08o48'34" 040o31'30" 1,739 m 2010 06:00 70 86 91 93 89 93 92 91 95 93 90 75
09:00 56 72 71 78 75 77 81 79 80 67 59 53
12:00 48 58 61 62 58 59 67 68 68 52 51 44
15:00 44 56 63 61 56 55 60 63 64 46 47 42
18:00 46 59 65 67 60 62 67 66 76 53 52 45

2011 06:00 80 70 67 74 90 95 71
09:00 53 50 49 60 75 77 54
12:00 44 41 41 46 58 66 46
15:00 41 37 38 42 52 63 41
18:00 45 39 40 46 59 76 42

2012 06:00 76 67 61 88 90 89 92
09:00 55 42 71 70 72 76
12:00 45 40 33 55 50 55 65
15:00 42 35 29 51 47 52 61
18:00 46 30 57 55 61 70

2013 06:00 95 94 96 96 96 96 96
09:00 77 77 81 82 71 71 74
12:00 64 65 69 70 64 61 63
15:00 61 57 64 63 70 55 60
18:00 71 67 72 74 81 66 69

Addis Ababa Obs 09o01'08" 038o44'51" 2,386 m 1949 06:00 79 58 63 76
12:00 81 51 54 60
18:00 82 59 57 59

1951 06:00 49 64 70 82 83 74 71 58 58
12:00 43 55 62 75 78 68 62 52 52
18:00 41 57 64 79 84 72 70 57 58

1952 06:00 49 54 57 72 55 72 83 86 75 59 54 58
12:00 44 43 47 66 46 58 73 78 68 54 49 49
18:00 45 41 46 72 49 64 79 83 75 55 50 48

1953 06:00 53 56 57 74 59 74 83 82 76 59 59 65
12:00 42 46 47 62 46 62 76 72 68 53 48 58
18:00 43 43 47 65 49 69 79 79 72 55 54 58

1954 06:00 56 60 64 59 58 77 85 84 84 70 68 70
12:00 47 49 52 48 47 70 79 77 78 64 64 61
18:00 51 46 52 52 48 74 82 87 87 70 64 65

1955 06:00 79 64 58 58 59 74 85 87 83 56 54 70
12:00 64 43 44 46 47 66 71 77 72 49 44 57
18:00 68 47 45 55 46 68 79 84 80 58 52 61

1956 06:00 89 81 74 80 88 92 94 97 95 82 86
12:00 58 42 46 59 59 74 74 72 68 48 47
18:00 59 44 45 61 64 80 82 82 74 59 51

1957 06:00 81 84 88 91 89 89 96 97 88 83 79 83
12:00 43 51 59 86 57 62 77 77 63 49 49 44
18:00 42 49 64 68 60 66 86 87 68 56 54 50

1958 06:00 87 86 80 84 71 91 91 94 96 84 80 87
12:00 55 58 48 56 44 69 80 81 76 63 54 61
18:00 55 56 50 55 45 70 85 86 84 68 57 58

1959 06:00 91 90 76 82 88 88 95 94 95 86 79 85
12:00 61 61 53 53 61 61 76 78 76 66 51 52
18:00 61 56 56 54 60 65 81 84 80 69 55 59

1960 06:00 84 76 87 83 88 88 92 92 95 81 77 86
12:00 48 42 55 52 62 60 75 73 72 47 41 49
18:00 49 45 61 55 66 62 81 80 78 57 52 55

1961 06:00 75 81 82 88 78 90 94 95 96 82 87 87
12:00 42 46 48 59 50 61 76 78 72 56 59 53
18:00 44 48 50 63 52 66 83 83 80 65 66 62

1962 06:00 83 75 82 81 78 88 92 90 92 80 84 83
12:00 46 39 53 49 49 58 72 73 72 52 56 56
18:00 49 38 54 50 50 61 76 79 79 54 60 56

1963 06:00 77 74 88 86 83 87 87 91 84 85 87
12:00 49 41 60 62 66 74 73 67 42 52 56
18:00 48 39 65 64 67 78 79 74 46 58 58

1964 06:00 90 85 75 80 76 86 90 90 90 85 77 89
12:00 56 47 47 61 49 65 76 75 73 57 43 56
18:00 53 49 42 55 53 65 80 79 78 62 47 62

1965 06:00 84 71 65 85 66 89 95 89 88 81 87 86
12:00 50 36 40 54 37 55 78 57 63 54 55 46
18:00 46 36 38 60 39 58 79 62 66 59 57 50

1966 06:00 79 87 83 86 72 90 92 93 83 80 76 74
12:00 45 61 51 54 39 62 72 72 61 49 46 39
18:00 43 61 55 60 39 66 76 76 67 54 51 43

1967 06:00 73 74 79 86 82 83 91 93 91 82 88 84
12:00 42 41 49 54 57 57 75 77 71 54 57 46
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18:00 38 38 45 59 59 62 78 77 77 58 64 55
1968 06:00 74 92 82 89 80 89 92 91 91 77 81 81

12:00 39 66 49 63 50 65 73 71 68 46 47 44
18:00 42 70 50 67 50 65 74 80 75 48 49 47

1969 06:00 87 87 85 82 83 92 93 93 89 76 77 73
12:00 57 58 59 55 58 72 76 76 66 44 44 38
18:00 58 63 66 60 62 79 82 82 72 47 48 41

1970 06:00 88 79 90 81 75 91 94 94 91 83 73 76
12:00 57 47 62 52 45 60 72 76 70 53 42 44
18:00 62 47 66 54 47 64 79 82 75 54 42 46

1971 06:00 80 68 72 79 85 90 93 94 90 80 83 75
12:00 52 40 45 53 63 68 73 74 69 52 52 52
18:00 51 35 46 50 68 71 75 80 71 52 53 53

1972 06:00 78 87 78 86 76 83
12:00 48 56 47 63 46 57 73 71 61 43 45 48
18:00 48 59 44 65 51 58 78 74 66 45 47 47

1973 12:00 45 36 34 37 53 63 71 76 69 50 46 45
18:00 43 34 32 37 52 66 74 81 76 57 46 43

1974 12:00 47 47 40 52 63 73 75 70 47 38 41
18:00 41 42 41 52 65 78 78 79 49 40 39

1975 12:00 40 48 44 55 51 64 78 85 74 50 42 43
18:00 38 44 44 55 53 68 81 83 79 57 44 43

1976 12:00 47 47 48 53 58 57 73 73 61 43 57 46
18:00 41 42 46 58 56 63 77 79 63 46 58 46

1977 12:00 62 51 50 50 56 62 72 72 62 54 49
18:00 60 52 51 50 60 66 76 79 68 58 48

1978 12:00 44 54 56 50 52 60 76 73 68 54 44 45
18:00 44 55 56 49 48 66 77 77 76 58 47 48

1979 12:00 53 52 51 44 48 57 68 67 64 45 39 45
18:00 59 50 50 48 51 63 76 72 68 48 45 45

1980 12:00 46 43 46 50 42 58 69 70 62 47 41 40
18:00 47 42 46 51 44 65 77 75 69 51 44 42

1981 12:00 39 46 62 57 42 47 70 71 68 47 43 41
18:00 38 45 65 62 42 49 74 74 79 50 46 48

1982 12:00 55 57 47 60 47 54 67 74 60 53 58 50
18:00 53 56 47 61 56 57 78 76 68 61 63 57

1983 12:00 54 55 51 58 97 59 68 73 66 52 46 46
18:00 53 52 52 62 97 61 73 80 72 57 49 48

1984 12:00 38 33 37 33 49 63 68 65 57 36 44 45
18:00 39 33 38 33 56 67 75 72 65 37 45 47

1985 09:00 55 57 52 70 67 71 84 83 70 54 52 55
12:00 42 39 40 58 54 55 71 70 62 46 45 42
15:00 36 33 38 53 46 53 71 71 62 49 37 38
18:00 40 36 39 58 54 59 74 78 67 48 42 43

1986 09:00 57 68 62 73 63 74 78 80 72 60 52 62
12:00 48 50 53 63 52 64 63 69 63 45 40 44
15:00 46 46 49 60 47 59 61 68 64 44 36 38
18:00 50 52 54 64 57 68 72 75 69 47 40 46

1987 09:00 61 59 73 65 72 72 77 81 68 64 53 59
12:00 43 46 60 56 58 61 67 70 58 51 44 45
15:00 37 40 58 54 55 60 68 68 60 48 40 40
18:00 42 45 63 58 62 67 77 71 63 53 47 48

1988 09:00 70 66 51 66 54 70 83 83 76 60 48 55
12:00 56 53 37 54 45 60 74 72 69 52 40 41
15:00 48 43 33 50 40 57 75 67 70 48 37 37
18:00 55 48 34 59 41 65 80 78 79 55 44 46

1989 09:00 65 63 63 73 50 68 79 79 74 55 52 70
12:00 47 49 50 56 40 55 70 69 66 45 43 57
15:00 41 44 44 55 38 52 73 66 67 44 38 50
18:00 48 47 49 61 39 62 81 75 71 51 46 58

1990 09:00 60 76 67 67 59 70 81 82 73 55 57 52
12:00 47 62 55 55 46 59 69 70 67 48 50 40
15:00 41 57 47 49 45 58 64 72 66 45 45 37
18:00 47 68 53 59 49 63 77 79 72 51 53 45

1991 09:00 63 71 71 61 59 71 87 85 72 54 53 62
12:00 48 57 56 47 43 57 77 73 62 44 43 48
15:00 41 50 52 42 38 55 75 71 64 41 40 42
18:00 47 56 56 47 84 80 67 46 50 49

1992 09:00 74 76 64 66 59 71 83 86 74 64 61 68
12:00 57 60 50 51 45 59 72 78 65 54 50 56
15:00 50 54 43 46 43 60 69 77 68 52 44 49
18:00 58 58 45 52 50 66 76 83 74 57 53 58

1993 09:00 73 72 54 72 70 79 83 84 80 64 56 55
12:00 55 58 42 63 59 68 71 72 69 54 47 43
15:00 49 51 39 56 59 68 70 74 72 54 46 39
18:00 59 59 41 67 67 78 80 84 79 61 50 48

1994 09:00 53 56 64 68 60 76 88 83 76 54 63 60
12:00 41 40 51 52 48 68 75 77 66 43 55 47
15:00 38 35 46 52 45 66 73 76 63 44 49 41
18:00 42 38 52 58 51 76 82 85 76 48 60 50

1995 09:00 58 67 73 78 63 73 87 87 78 58 57 66
12:00 42 51 54 65 50 58 78 77 66 47 44 53
15:00 38 45 45 60 47 58 74 75 66 45 42 49
18:00 44 49 56 70 55 63 81 83 74 53 51 55

1996 09:00 75 61 73 71 71 80 84 87 78 60 63 56
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12:00 59 44 57 58 60 73 73 71 68 45 49 43
15:00 52 42 52 58 56 77 73 74 73 44 44 41
18:00 59 45 60 65 63 79 81 80 80 52 53 48

1997 09:00 71 55 62 69 58 73 83 81 65 67 71 62
12:00 58 41 47 55 44 57 69 68 56 55 57 49
15:00 50 36 42 50 41 51 72 65 55 49 52 43
18:00 56 39 46 56 45 61 75 73 62 58 62 55

1998 09:00 71 74 70 64 67 72 82 86 77 69 53 51
12:00 56 55 57 51 56 60 71 76 68 60 44 39
15:00 49 47 50 48 53 61 70 72 70 60 42 34
18:00 56 51 57 55 60 67 80 82 77 69 50 42

1999 09:00 57 46 68 50 55 68 84 84 72 71 53 55
12:00 45 34 52 38 42 55 73 67 63 59 43 46
15:00 37 30 46 36 45 55 65 71 62 62 39 42
18:00 43 30 50 40 49 62 79 77 68 69 48 49

2000 09:00 53 46 50 61 66 74 81 82 77 65 58 58
12:00 41 34 39 47 54 63 67 73 70 54 49 44
15:00 37 30 32 44 50 62 68 74 70 54 45 40
18:00 41 34 37 53 55 71 75 81 79 62 53 47

2001 09:00 65 59 69 56 69 75 82 82 67 58 53 55
12:00 46 44 56 48 58 64 70 74 58 47 43 44
15:00 41 36 52 46 60 62 68 68 61 47 38 39
18:00 47 39 58 51 68 76 75 78 65 52 44 43

2002 09:00 70 59 70 61 61 70 80 78 73 54 54 70
12:00 52 43 56 49 53 59 67 70 61 42 42 55
15:00 43 37 49 46 44 60 65 69 58 42 40 49
18:00 50 39 50 46 49 68 76 76 62 45 43 54

2003 09:00 63 60 62 68 49 73 86 85 78 52 54 61
12:00 48 44 48 55 38 59 73 73 69 43 45 46
15:00 41 37 43 51 35 57 73 74 67 40 39 41
18:00 44 39 45 57 40 63 80 80 72 43 44 47

2004 09:00 70 59 55 71 54 74 84 82 71 62 58 64
12:00 53 44 43 58 43 60 69 69 62 50 42 48
15:00 44 37 39 54 39 57 68 71 65 48 38 41
18:00 47 38 44 58 42 65 74 79 65 51 44 47

2005 09:00 69 55 67 61 68 73 83 80 74 58 55 48
12:00 49 40 51 47 56 62 70 67 65 45 42 37
15:00 42 33 43 45 51 55 68 67 64 47 38 32
18:00 44 36 47 52 59 61 73 75 69 49 43 36

2006 09:00 59 62 62 67 62 71 84 83 74 61 55 68
12:00 45 47 52 55 48 60 72 73 66 50 46 52
15:00 38 43 45 50 49 61 69 72 66 50 42 48
18:00 39 45 47 60 54 68 78 79 72 54 48 54

2007 09:00 69 66 59 67 64 77 87 75 54 53 52
12:00 53 49 48 54 50 64 72 65 44 42 39
15:00 45 42 41 51 50 64 69 70 43 39 35
18:00 48 44 46 54 54 71 79 73 48 43 41

2011 09:00 49 63 54
12:00 40 53 42
15:00 38 50 39
18:00 42 56 43

2012 09:00 52 48 46 64 55 67 83 81 78 49 53 57
12:00 40 34 34 52 40 57 70 71 64 42 43 45
15:00 33 28 31 51 38 55 69 67 65 42 38 49
18:00 38 30 31 57 41 59 81 76 76 45 41 45

2013 09:00 57 48 59 59 62
12:00 45 39 49 50 53
15:00 40 34 44 47 50
18:00 43 37 48 53 53

Ambo Agriculture 08o59'05" 037o50'23" 2,068 m 2010 06:00 75 73 71 83 87 86 93 92 88 82 82 79
09:00 59 61 59 65 71 75 84 81 76 68 71 66
12:00 43 44 39 42 52 60 71 71 62 43 49 44
15:00 36 41 39 43 53 64 71 74 63 43 45 41
18:00 40 46 45 55 62 75 80 81 75 51 57 51

2011 06:00 82 73 84 89 80 81 75
09:00 64 58 66 76 55 65 58
12:00 42 37 51 59 42 49 41
15:00 38 37 45 57 38 44 34
18:00 46 36 58 75 50 54 42

2012 06:00 73 76 81 74 90 94
09:00 52 53 57 67 56 75 87
12:00 35 33 35 40 59 74
15:00 29 28 31 40 36 60 70
18:00 34 32 36 47 39 65 74

2013 06:00 71 57 68 76 90 93 95 96 95 84 82
09:00 59 48 57 62 73 81 89 88 81 69 62
12:00 41 35 38 41 54 65 76 76 65 53 49
15:00 35 28 33 35 56 61 70 74 62 50 44
18:00 35 29 34 41 63 68 76 79 75 59 51

Debre Berhan 09o38'00" 039o30'00" 2,750 m 1965 06:00 72 50 76
12:00 61 32 57
18:00 69 47 65

1980 06:00 20 24 28
09:00 34
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12:00 39 38 32
18:00 36 31 31

1981 06:00 90 88 86 84 88 81
12:00 71 61 43 41 52 46 49
18:00 80 67 49 46 53 58 58

1982 06:00 88 88 87 87 91 87 93 97 95 94 96 93
12:00 63 67 65 65 54 48 64 84 79 74 70 68
18:00 70 73 72 68 56 49 66 87 82 83 79 75

1983 09:00 65 75 80 78 76 65 74 83 77 64 54 57
12:00 49 53 61 60 62 46 56 80 67 59 53 49
15:00 50 53 62 62 61 44 55 79 66 61 53 52
18:00 68 64 74 71 67 50 62 81 70 68 64 67

1984 09:00 49 42 53 49 65 78 81 73 74 52 59 62
12:00 42 35 47 41 54 63 68 66 67 49 57 52
15:00 45 38 39 39 54 63 70 69 65 45 54 51
18:00 59 43 46 43 61 67 78 75 71 54 65 66

1985 09:00 60 56 58 73 59 57 86 87 73 58 54 52
12:00 50 46 49 59 54 40 74 75 68 55 50 49
15:00 50 46 47 62 54 40 73 75 67 52 46 49
18:00 63 58 52 69 61 45 75 80 75 61 58 60

1986 06:00 66
09:00 53 73 58 72 57 75 83 84 70 55 52 56
12:00 42 56 52 60 49 61 73 74 69 52 48 49
15:00 41 58 61 63 48 61 71 74 65 52 47 48
18:00 56 71 70 61 64 77 77 73 58 58 65

1987 06:00 75
09:00 59 58 63 69 60 75 85 69 62 49 55
12:00 50 48 63 60 46 56 71 60 55 46 47
15:00 49 50 75 58 43 52 67 58 55 43 45
18:00 60 56 68 52 58 76 72 66 58 62

1988 09:00 63 69 48 71 49 61 86 87 79 63 48 51
12:00 49 60 39 55 40 49 80 78 72 63 48 52
15:00 50 56 39 57 41 51 78 78 69 58 48 47
18:00 64 64 47 68 49 53 77 82 77 69 65 61

1989 09:00 58 61 71 71 47 60 81 82 74 56 55 76
12:00 48 53 57 62 42 45 69 72 73 55 55 75
15:00 48 52 54 65 40 42 66 68 72 56 55 71
18:00 70 60 60 75 51 50 74 77 76 62 64 81

1990 09:00 60 80 72 67 47 58 83 80 80 55 62 48
12:00 62 73 60 58 41 41 72 71 70 52 54 46
15:00 61 71 60 56 39 42 72 69 68 51 53 51
18:00 68 81 70 66 42 43 76 74 73 62 62 57

1991 09:00 61 69 74 60 57 66 90 91 92 86 97 82
12:00 50 56 61 55 46 79 86 98 92 100 78
15:00 50 54 61 50 45 49 82 88 99 91 100 79
18:00 61 67 69 58 51 62 83 88 88 99 84

1992 09:00 77 95 85 84 66 58 84 88 77 71 69 72
12:00 66 92 80 84 63 48 68 81 74 66 70 61
15:00 67 91 79 84 62 49 69 82 73 66 66 62
18:00 81 90 83 88 67 50 74 81 75 69 74 70

1993 06:00 85 72
09:00 76 57 76 67 66 91 84 82 65 57 48
12:00 63 50 65 58 47 80 73 69 58 55 46
15:00 63 48 61 54 47 71 67 64 57 53 47
18:00 77 58 71 65 54 79 74 70 64 60

1994 06:00 68 68 81 83 77 82 96 88 82 80
09:00 49 48 66 60 51 69 87 90 75 64 55
12:00 41 58 51 40 50 77 81 67 54 49
15:00 42 57 48 39 49 79 82 63 51 47
18:00 53 52 65 52 46 55 81 86 70 65 60

1995 06:00 81 86 89 88 89 87 95 95 95 93 89 90
09:00 52 70 70 72 59 58 91 91 73 57 54 68
12:00 46 55 56 63 49 47 78 78 59 51 52 58
15:00 45 49 54 58 45 40 71 72 55 50 53 49
18:00 60 64 68 69 55 54 84 84 70 65 63 68

1996 06:00 92 85 95 89 92 96 94 96 95 91 90 82
09:00 69 51 73 60 69 79 83 87 74 54 56 57
12:00 59 42 59 52 59 66 73 77 61 51 54 53
15:00 55 38 54 47 52 58 66 72 55 48 52 51
18:00 72 55 70 56 61 69 74 76 68 58 60 64

1997 06:00 88 78 89 96 91 95 98 97 92 93 95 86
09:00 69 53 66 69 56 72 89 86 65 66 70 54
12:00 58 46 52 58 46 55 79 75 56 59 57 49
15:00 54 44 48 54 42 48 70 68 54 57 56 49
18:00 68 56 59 67 55 60 79 76 63 69 69 64

1998 06:00 91 92 91 88 90 90 97 98 96 92 86
09:00 70 69 68 64 60 60 89 94 71 53 46
12:00 56 57 55 52 52 42 79 86 63 49 43
15:00 57 52 52 54 49 40 76 79 62 51 45
18:00 70 69 63 65 59 46 80 85 74 61 56

1999 06:00 89 76 91 98 97 96 92 81
09:00 59 47 65 49 49 67 92 90 76 70 53 54
12:00 50 37 51 79 67 61 46 52
15:00 48 34 55 71 63 61 46 52
18:00 62 42 65 46 49 52 81 78 68 68 54 63
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2000 06:00 78 78 79 91 87 89 97 98 94 95 87 80
09:00 51 46 65 68 54 66 90 95 79 66 60 55
12:00 42 40 61 55 43 45 77 82 66 56 52 45
15:00 40 40 59 51 43 39 73 73 62 57 55 48
18:00 50 44 63 57 49 45 73 77 64 62 66 64

2001 06:00 85 80 88 82 88 90 94 94 91 93 86 82
09:00 65 56 78 55 63 70 88 88 74 58 53 56
12:00 46 45 61 47 48 49 76 79 63 50 46 48
15:00 46 41 61 46 46 46 72 76 59 47 44 44
18:00 62 46 69 53 54 52 77 79 62 53 49 52

2002 06:00 84 74 87 89 82 85 92 92 89 87 83 86
09:00 67 55 70 60 51 65 80 87 74 55 57 72
12:00 51 45 57 47 38 43 65 79 67 49 55 64
15:00 51 40 52 46 37 43 61 74 63 48 52 59
18:00 62 51 59 51 44 46 64 75 69 54 61 71

2003 06:00 80 82 86 85 78 84 92 93 92 86 80 73
09:00 69 61 66 69 52 67 88 87 80 55 56 58
12:00 50 47 57 59 45 50 78 79 70 48 50 47
15:00 47 47 50 54 43 42 70 69 61 46 46 46
18:00 59 54 54 61 48 48 74 77 70 53 54 62

2004 06:00 84 75 74 87 77 86 93 92 90 86 86 85
09:00 72 63 56 70 50 71 88 85 75 60 55 64
12:00 56 54 47 61 40 58 79 74 64 51 47 53
15:00 53 53 44 53 35 54 70 68 55 47 43 49
18:00 65 60 49 63 41 61 76 72 66 58 54 65

2005 06:00 88 78 89 82 93 91 93 94 93 90 86 77
09:00 72 58 71 68 77 75 88 88 82 64 59 52
12:00 53 46 54 58 62 59 79 78 70 54 49 45
15:00 48 38 46 55 59 51 69 67 61 51 43 40
18:00 67 51 62 61 70 58 78 73 68 56 53 51

2006 06:00 81 85 79 88 83 93 93 95 93 88 90
09:00 64 66 68 67 59 89 89 91 79 61 60
12:00 51 52 58 57 48 77 77 79 68 53 52
15:00 45 46 51 54 41 65 65 72 63 50 47
18:00 58 58 61 61 49 71 72 77 72 58 57

2007 06:00 86 84 74 88 85 86 94 94 93 87 82
09:00 68 65 59 70 59 70 87 87 79 54 56
12:00 52 50 47 58 43 54 75 76 70 45 49
15:00 46 46 42 52 41 50 73 71 62 42 47
18:00 62 56 46 60 46 57 75 74 66 48 57

2013 06:00 81 70 82 92 85 84 95
09:00 54 49 63 66 61 63 90
12:00 41 37 46 48 45 44 80
15:00 41 34 46 49 44 42 73
18:00 53 45 56 59 49 48 80

Melkasa (IAR) 08o24'00" 039o19'00" 1,540 m 1965 09:00 56 64 74 78 80 66 67 67
18:00 37 40 55 60 57 48 48 50

1966 09:00 70 87 82 84 84 88 89 90 84 70 70 70
18:00 52 74 70 69 67 77 83 82 80 62 58 59

1967 09:00 76 75 81 85 87 87 90 92 91 82 85 80
18:00 65 61 71 76 77 80 91 89 97 83 88 83

1968 09:00 77 92 84 87 85 87 90 86 73 82 87
18:00 81 93 75 87 78 81 87 87 73 75 82

1977 06:00 88 94 90 84 94 94 94 88 89 82
12:00 69 92 78 56 71 82 93 79 54 52
18:00 65 92 77 59 70 77 94 83 57 52

1978 06:00 74 82 89 77 82 82 90 91 81
12:00 45 55 49 42 60 50 69 59 46
18:00 39 50 49 42 57 46 64 65 49

1979 06:00 86 79 77 71 85 85 91 93 93 84 70 77
12:00 61 48 47 39 48 53 67 65 58 44 37 46
18:00 63 51 48 37 52 48 61 64 64 48 37 43

1980 06:00 74 69 74 78 84 71
12:00 42 42 44 43 54 37
18:00 38 38 42 34 46 38

1981 06:00 66 78 88 89 82 81 90 91 95 83 76 72
12:00 38 48 61 53 49 47 62 68 67 43 41 41
18:00 34 39 54 57 40 37 59 66 73 48 42

1982 06:00 85 83 73 83 81 81 87 90 92 91 91 90
12:00 53 57 46 51 53 47 61 72 60 53 58 58
18:00 51 56 45 52 59 40 54 67 63 59 59 55

1983 06:00 83 86 85 84 88 89 93 87 77 78
12:00 59 55 52 53 52 63 69 63 47 43 47
18:00 51 51 54 57 50 57 69 64 46 44 44

1984 06:00 75 66 63 58 80 87 88 89 87 65 73 78
12:00 42 35 36 32 54 56 62 65 58 34 41 49
18:00 38 34 33 31 48 51 56 61 59 33 41 46

1985 06:00 72 66 67 86 85 81 91 93 93 80 74
12:00 44 41 38 57 49 49 72 67 60 41 41
18:00 40 38 37 53 49 37 59 69 62 43 40

1986 06:00 74 84 80 86 85 88 90 92 95 83 77 81
12:00 41 53 51 56 47 58 66 63 61 45 48 49
18:00 38 49 49 53 43 54 58 64 65 44 47 45

1987 06:00 76 72 86 85 86 85 86 81 78
12:00 46 45 60 52 58 55 60 47 43 45
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18:00 41 40 53 57 50 52 46 41 45
1988 06:00 87 86 70 83 81 89 89 90 90 87 85 86

09:00 56 73 66 70 83 84 79 67 65 62
12:00 60 51 44 55 45 54 69 72 66 49 45 48
15:00 40 52 37 43 60 66 63 47 42 40
18:00 52 47 41 51 39 47 60 63 68 44 43 41

1989 06:00 86 83 83 89 85 84 90 91 91 83 90
09:00 65 68 70 73 64 67 79 78 60 59 69
12:00 52 55 50 54 45 48 68 62 46 46 59
15:00 44 47 41 49 40 47 59 58 43 43 50
18:00 43 46 49 58 43 46 65 68 50 46 60

1990 06:00 92 91 91 87 90 91 93 85 88
09:00 84 73 72 62 66 80 82 55 61
12:00 66 58 55 47 50 62 68 40 47
15:00 56 55 52 40 41 53 60 45
18:00 67 64 61 47 42 56 62 48

1991 06:00 89 90 87
09:00 69 75 65
12:00 54 57 51
15:00 47 47 44
18:00 50 46 47

1993 06:00 87 90 85 89 86 87 89 90 87 83
09:00 77 73 66 70 73 83 78 74 69 58
12:00 61 57 51 56 52 68 64 59 49 45

1994 06:00 76 74 77 77 79 83 90 82 84 84
09:00 58 67 60 59 65 71 79 60 65 67
12:00 43 47 46 43 44 56 68 41 48 49

1995 06:00 81 82 89 87 83 80 86 87 88 79 76 82
09:00 62 67 69 71 54 65 77 79 74 53 55 62
12:00 48 51 53 53 44 52 60 67 55 42 45 51
18:00 43 45 54 54 42 47 59 70 58 41 40 48

1996 06:00 86 74 84 88 83 84 85 88 85 85 80 81
09:00 69 54 69 67 69 75 74 80 74 53 52 60
12:00 51 44 51 53 53 57 56 66 62 41 45 47
18:00 48 39 47 52 51 56 53 65 66 43 49 45

1997 06:00 83 72 82 81 86 91 92 93 91
09:00 71 57 66 61 74 84 84 74 71
12:00 56 44 50 44 57 73 70 57 53
18:00 53 42 45 42 51 64 71 64 61

2005 06:00 83
09:00 68
12:00 50
18:00 47

2006 06:00 84
09:00 70
12:00 53
18:00 49

2013 06:00 88 79 79 88 88 93 93 93
09:00 71 56 65 69 70 85 83 79
12:00 58 43 46 55 55 71 70 61
15:00 51 37 41 42 44 63 62 54
18:00 54 38 44 45 53 67 68 62

Woliso Giyon 08o33'00" 037o59'00" 2,058 m 2010 06:00 67 74 70 80 94 92 96 94 94 75 61 65
09:00 59 68 62 68 82 83 91 90 82 59 54 58
12:00 45 54 46 53 66 71 78 78 72 42 42 46
15:00 38 46 41 50 63 64 74 75 66 37 38 39
18:00 41 52 48 58 72 75 82 82 78 45 44 46

2011 06:00 58 94 63
09:00 50 83 56
12:00 37 74 43
15:00 31 70 35
18:00 29 80 37

2012 06:00 64 58 54 84 79 94 95 96
09:00 57 51 45 68 65 84 92 88
12:00 41 37 35 54 46 71 81 78
15:00 33 28 30 49 39 64 76 74
18:00 32 27 56 44 74 80 76

2013 06:00 70 59 92 96 94 94 80
09:00 58 49 82 82 91 88 79 65
12:00 47 38 69 73 78 78 71 53
15:00 39 33 59 67 73 73 67 51
18:00 40 32 69 74 80 82 76 60
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Abomsa 08o28'00" 039o49'59" 1,630 m 2010 5.2 6.9 7.0 7.1 6.0 6.4 5.5 6.6 8.4
2011 9.3 8.5 7.0 8.6 6.1 8.1 10.5
2012 8.6 9.0 7.3 6.6 8.3 5.6 6.2 6.3

Addis Ababa Obs 09o01'08" 038o44'51" 2,386 m 2011 9.4 6.8 9.5
2012 9.9 10.0 8.9 5.1 7.3 4.2 2.2 2.7 4.1 8.3 9.6 9.2
2013 8.7 9.8 7.1 6.8 5.7

Ambo Agriculture 08o59'05" 037o50'23" 2,068 m 2010 8.7 5.3 6.2 5.8 4.5 2.4 2.2 4.8 8.5 8.4 7.2
2011 8.4 9.7 6.5 3.5 9.7 8.1 10.0
2012 9.9 9.9 7.8 6.7 7.4 4.7 2.8 3.1 4.4 8.9
2013 8.6

Debre Berhan 09o38'00" 039o30'00" 2,750 m 2010 9.1 5.2 6.7 5.9 6.6 5.9 4.0 4.2 5.4 6.7 8.2
2011 8.6 7.3 4.5 4.5 5.7 8.6 7.3
2012 10.1 9.6 8.4 6.0

Gelemso 08o48'34" 040o31'30" 1,739 m 2010 9.3 5.1 4.5 6.2 6.4 5.1 4.2 4.6 4.4 5.6 6.9 8.2
2011 8.5 7.6 6.8 4.5 9.5
2012 9.7 9.5 6.4 7.5 6.5 6.4 5.4

Kulumsa 08o00'35" 039o09'19" 2,211 m 2010 8.5 5.5 6.5 5.9 5.8 6.7 4.3 4.9 1.8 8.0 8.1 8.4
2011 8.2 9.3 7.5 7.9 4.7 9.0 9.2
2012 9.4 9.7 8.5 6.6 8.6 6.9 4.7 5.0
2013 9.4

Melkasa (IAR) 08o24'00" 039o19'00" 1,540 m 1977 6.4 8.4 8.1 8.1 8.3 6.5 6.7 6.1 8.9 9.3
1978 9.4 6.9 8.0 8.3 7.8 8.0 5.8 7.4 7.0 8.8 9.3
1979 7.2 8.8 10.4 9.7
1980 9.0 9.9 8.9 9.0 9.3 8.3 6.5 8.0 7.3 8.8 9.6 10.0
1981 10.0 9.0 5.0 9.7 9.5 6.9 7.1 6.9 9.3 10.0 9.7
1982 6.8 6.4 8.5 7.4 8.4 8.6 6.7 6.4 6.4 6.8 7.1 7.4
1983 7.7 7.0 7.9 7.1 7.0 8.2 7.7 4.7 6.7 8.1 9.5 8.3
1984 9.2 9.8 9.6 9.9 7.3 7.4 7.7 7.8 6.8 9.9 9.8 9.0
1985 9.4 8.7 8.1 6.3 8.1 7.9 5.8 6.6 8.2 8.7 9.7 9.0
1986 9.8 7.8 8.3 6.5 9.1 6.5 6.7 7.3 8.1 8.4 10.2 9.5
1987 9.6 8.8 8.7 7.7 8.8 9.1 6.8 9.1 10.2 9.6
1988 9.2 8.9 9.1 7.1 10.3 8.8 5.2 7.6 7.4 3.9 10.6 10.2
1989 9.5 8.9 7.8 10.0 10.3 8.6 7.5 8.2 7.5 9.4 10.0 8.3
1990 9.7 6.0 7.9 8.2 9.2 9.2 7.2 7.3 6.7 9.7 9.6 10.2
1991 9.4 8.8 8.6 9.2 6.0 6.0 7.8 9.1 9.4 8.6
1992 7.5 7.9 8.9 8.4 9.9 8.5 6.5 8.1 9.2 9.3 8.8
1993 7.4 7.2 10.3 7.5 8.8 8.6 6.9 8.5 7.1 8.1 10.2 9.9
1994 10.1 9.8 8.7 7.9 9.4 7.5 6.6 6.8 7.7 9.9 8.9 10.1
1995 10.4 9.2 8.4 7.4 9.4 9.7 6.9 8.4 7.5 9.2 10.4 9.7
1996 8.7 10.4 8.4 8.2 8.2 6.9 7.4 7.7 7.4 10.0 9.4 10.5
1997 7.8 10.7 9.6 10.1 8.6 7.3 8.0 8.9 7.5 8.9 10.0
1998 7.5 8.1 7.8 9.2 8.9 9.6 7.3 6.9 7.4 8.4 10.6 10.6
1999 9.5 10.7 7.4 9.6 9.2 9.1 6.6 8.1 8.1 7.6 9.9 10.4
2000 10.6 10.2 9.8 8.8 8.9 8.4 6.8 7.3 6.8 8.0 9.4 9.8
2001 9.3 9.9 6.8 10.0 9.0 8.7 7.8 6.3 8.9 8.6 10.1 9.6
2002 8.4 9.9 7.8 8.9 9.5 9.0 8.3 7.1 7.3 9.2 10.2 7.0
2003 8.8 9.4 8.2 7.7 9.6 8.4 6.0 5.6 7.2 9.8 9.7 9.4
2004 8.3 9.3 8.2 8.2 9.8 7.8 7.1 7.2 7.9 8.8 10.1 9.1
2005 8.8 10.0 8.8 8.9 7.3 8.1 6.6 8.4 7.1 9.4 9.4 10.3
2006 9.6 9.2 8.0 7.6 8.9 7.9 6.8 5.6 7.2 7.5 10.0 8.3
2007 8.9 9.0 10.0 8.4 8.9 7.8 6.8 5.9 6.9 8.9 9.6 10.3
2008 9.6 9.7 10.2 8.4 8.0 8.5 7.2 6.8 7.9 8.3 9.1 10.1
2009 8.4 10.1 9.6 8.4 9.4 9.2 7.3 7.4 8.1 8.2 9.7 7.1
2010 9.2 6.4 7.8 7.4 7.5 8.3 6.3 6.3 7.3 9.9 9.1 8.8
2011 9.8 10.1 8.6 8.8 8.0 8.1 7.2 6.5 6.6 10.0 8.5 10.1
2012 9.9 9.8 9.3 7.3 8.9 7.5 5.9 5.5 7.0 8.9 10.2 9.7
2013 8.9 9.9 8.5 8.3 8.1 7.8 5.2 6.6 7.7

Woliso Giyon 08o33'00" 037o59'00" 2,058 m 2013 5.3 7.7
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Abomsa
Addis
Ababa

Obs

Ambo
Agriculture Asgori Debre

Zeit (AF) Gelemso Hombole Kulumsa Mieso
Mission

Melkasa
(IAR)

Metehara
(NMSA) Nazret Woliso

Giyon
Debre
Berhan

Y M
1983 1 18 9 0 85 9 6 0 5 32

2 22 80 10 0 45 16 40 43 5
3 49 62 63 22 55 128 56 34 114
4 117 124 105 225 178 89 46 79 58
5 237 102 210 327 175 213 204 188 205 129
6 109 90 149 155 300 65 23 25 163 29
7 199 237 129 448 234 145 175 215 217 241
8 245 202 345 317 429 183 137 221 357 313
9 161 86 89 303 151 97 125 72 297 72

10 26 45 10 23 104 29 13 10 14 43 2
11 0 23 0 0 0 0 4 0 0 19 0
12 9 0 6 0 0 0 0 1 0 10

1984 1 0 0 0 0 0 0 0 0 0 0 0
2 8 0 0 0 0 0 0 0 2 0
3 9 12 21 19 0 18 10 14 4 34 27
4 8 8 1 0 92 13 2 1 0 17 0
5 128 120 104 109 236 139 151 81 173 298 95
6 221 187 184 81 58 376 84 38 85 184 91
7 296 255 326 221 185 267 80 155 203 248 237
8 296 98 225 217 159 148 156 153 148 278 108
9 142 101 85 85 238 152 131 99 67 149 93

10 0 7 0 0 27 0 11 11 0 0 0 0
11 4 0 0 6 0 0 0 0 0 1 0
12 16 15 4 9 17 16 2 20 1 0

1985 1 14 0 22 4 38 9 6 6 3 0 17
2 0 0 0 0 0 9 0 0 0
3 18 20 15 101 15 14 30 23 6 27
4 96 65 64 249 85 43 77 183 94 59
5 84 52 111 150 57 81 109 67 112 83
6 112 122 74 32 83 56 27 12 8 151 16
7 270 136 356 307 236 779 135 280 167 399 306 315
8 328 239 340 293 111 601 96 262 154 327 309 377
9 170 206 110 101 130 77 108 79 42 174 197 88

10 0 58 28 7 1 23 0 26 3 4 0 43 7
11 10 3 5 0 0 25 0 1 1 1 0 3 6
12 0 1 9 0 0 6 0 1 0 0 0 0 0

1986 1 0 0 5 0 0 59 0 0 0 0 0 0
2 71 36 62 63 15 157 56 42 97 60 75
3 106 88 50 77 76 33 85 68 43 41 43 99
4 98 198 104 143 130 63 124 56 28 6 130 53
5 42 125 84 109 169 34 81 26 14 54 131 27
6 180 197 201 134 115 107 55 152 293 142
7 125 180 224 238 82 149 108 149 64 263 257 271
8 81 273 178 255 117 110 115 73 90 67 98 145 275
9 86 128 115 91 121 157 111 120 78 51 20 108 116

10 36 33 9 11 70 0 49 11 4 0 29 11
11 0 0 0 0 0 3 0 12 0 0 0 0 0
12 14 0 1 3 0 21 0 16 3 7 0 2 0

1987 1 0 1 2 0 0 0 0 2 0 0 0 0 5
2 15 63 38 27 61 19 44 22 13 24 11 26 19
3 288 249 149 130 138 149 157 109 89 72 80 208 108
4 113 82 120 135 90 67 13 151 44 78 81 94 52
5 146 241 185 140 165 237 115 159 149 75 260 126 100
6 93 129 100 65 42 0 49 6 0 0 171 0
7 15 197 147 157 83 81 66 60 102 54 162 270 32
8 222 254 245 252 156 70 82 116 228 110 243 251 310
9 34 115 65 42 81 170 57 88 61 8 31 114 48

10 30 21 14 4 5 75 0 6 3 3 0 12 19
11 0 1 2 0 0 0 0 3 0 0 0 0 0
12 0 0 53 0 8 0 12 0 0 0 0 6

1988 1 34 10 86 4 8 23 0 64 35 14 34 22 11
2 67 53 233 46 16 39 16 79 14 30 31 29 48
3 3 5 9 2 6 36 0 25 2 12 7 10 17
4 94 145 32 113 45 157 73 114 30 24 51 35 83
5 12 17 36 9 38 80 13 60 26 8 9 43 16
6 79 106 147 75 104 65 38 83 71 12 50 195 16
7 183 278 214 293 151 110 183 134 189 157 185 367 286
8 211 299 169 257 237 244 212 123 186 136 171 374 290
9 179 230 172 177 121 176 156 136 132 104 187 262 153

10 59 60 16 17 139 0 56 14 18 53 111 12
11 0 0 0 0 0 0 0 0 0 0 0 0 0
12 6 0 0 0 0 1 0 0 5 12 0 0 0

1989 1 0 1 25 2 1 0 0 0 0 0 0 23 2
2 50 76 5 78 12 17 40 50 16 28 30 31 41
3 61 76 40 87 35 86 109 70 35 105 22 92 98
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( : mm)

Abomsa
Addis
Ababa

Obs

Ambo
Agriculture Asgori Debre

Zeit (AF) Gelemso Hombole Kulumsa Mieso
Mission

Melkasa
(IAR)

Metehara
(NMSA) Nazret Woliso

Giyon
Debre
Berhan

Y M
4 119 154 66 67 47 273 65 178 62 120 95 121 43
5 28 1 53 8 0 29 0 25 2 8 0 47 1
6 90 121 182 114 59 96 54 132 84 82 55 223 41
7 137 358 219 239 184 114 148 116 148 49 183 225 211
8 192 325 172 200 172 102 208 180 272 93 281 242 177
9 121 188 135 115 135 141 90 87 66 28 80 148 68

10 49 15 52 11 21 131 12 32 11 6 6 41 19
11 11 0 0 0 0 6 0 5 0 0 0 0 0
12 34 8 43 5 3 71 4 41 7 13 4 39 31

1990 1 7 1 20 0 0 8 0 0 0 1 1 11 0
2 347 156 115 128 112 204 161 103 221 184 127 62
3 186 59 78 37 58 155 69 101 59 58 83 35 21
4 184 106 20 116 93 191 80 155 81 63 115 85 60
5 42 20 89 17 37 68 55 31 12 2 13 93 1
6 22 89 185 173 76 58 79 97 3 1 12 170 2
7 221 219 316 348 231 100 332 181 127 146 338 195 321
8 116 269 197 307 185 207 159 110 222 77 169 379 217
9 107 184 95 89 106 98 88 120 98 82 154 156 169

10 8 16 3 25 0 27 23 14 2 7 9 1
11 3 6 0 0 0 0 0 6 0 0 0 0 0
12 4 0 0 11 1 0 0 0 0 0

1991 1 2 0 13 2 19 0 10 11 0 0 0 13 5
2 70 75 59 25 57 40 43 104 47 54 48 8
3 100 107 52 64 175 146 185 51 111 56 111 76 65
4 45 35 5 78 15 11 58 10 47 14 4 21
5 58 61 45 4 93 60 56 53 28 0
6 70 221 214 81 63 131 15 80 162 64
7 171 249 253 250 158 236 137 322 232 216
8 185 263 346 358 124 196 235 132 233 250 388
9 46 126 116 69 86 66 89 50 89 139 87

10 21 3 4 9 11 23 8 12 14 5 6
11 1 0 0 0 0 0 0 0 0 0 0
12 5 50 2 16 12 25 2 0 2 11 6

1992 1 47 20 54 18 27 7 6 26 41 43 30
2 52 34 55 96 96 20 9 50 28 108 27
3 6 20 20 4 5 16 0 0 0 55 19
4 146 41 78 65 66 87 43 76 48 95 80
5 47 52 59 39 29 87 11 17 9 57 19
6 51 109 136 92 68 36 105 62 68 202 13
7 142 249 309 231 109 42 154 90 241 240 308
8 170 295 330 312 174 37 247 158 217 355 268
9 198 209 115 105 71 98 62 166 124 93

10 159 70 71 54 82 18 47 50 45 91 42
11 20 0 0 0 36 31 4 6 0 8 1
12 55 3 1 0 15 4 58 2 4 9 2

1993 1 190 11 0 26 3 21 80 40 44 16 21 4
2 38 67 36 150 72 72 118 46 60 52 39 43
3 0 16 11 0 0 13 2 0 0 0 10 0
4 204 158 182 211 148 137 162 140 103 191 117
5 83 97 121 81 153 44 86 57 75 193 61
6 20 208 178 100 49 5 56 24 64 250 9
7 118 274 269 292 112 77 251 105 345 215 409
8 128 427 215 300 145 97 126 104 142 294 168
9 111 243 121 79 128 71 58 42 79 251 115

10 120 62 25 14 59 23 40 22 20 77 43
11 5 0 0 0 0 0 0 0 0 13 0
12 8 5 0 5 31 0 11 57 0 0 1

1994 1 0 0 0 0 0 0 0 0 1 0
2 0 0 0 0 13 0 0 0 0 0 0
3 31 82 61 31 35 56 36 7 3 88 96
4 63 82 88 20 67 50 30 21 49 64 0
5 143 63 90 20 43 49 29 55 27 81 23
6 117 123 162 75 161 10 100 39 70 125 93
7 290 309 290 233 120 248 308 248 230 407 282
8 133 225 295 187 134 90 88 132 172 199 223
9 76 142 169 109 106 113 85 40 174 116 102

10 19 1 0 0 1 3 21 0 14 0
11 126 15 14 10 33 39 19 13 36 3 37
12 8 0 0 0 15 0 23 2 51 0 0

1995 1 0 0 0 0 0 0 0 0 0 0 0
2 22 69 27 2 34 12 29 44 37 23 29
3 148 42 57 8 164 98 73 82 47 41 19
4 112 174 149 34 140 105 115 44 127 141 68
5 64 68 67 6 65 26 10 11 33 132 26
6 31 103 122 93 79 19 54 29 47 133 23
7 107 190 232 188 120 93 159 47 203 211
8 172 315 277 170 142 102 194 144 251 255 234
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( : mm)

Abomsa
Addis
Ababa

Obs

Ambo
Agriculture Asgori Debre

Zeit (AF) Gelemso Hombole Kulumsa Mieso
Mission

Melkasa
(IAR)

Metehara
(NMSA) Nazret Woliso

Giyon
Debre
Berhan

Y M
9 86 136 145 80 74 60 84 58 88 92 60

10 14 0 5 0 2 4 2 1 15 26 5
11 0 0 0 0 0 0 0 0 0 0 0
12 7 52 30 12 46 23 14 0 3 16 2

1996 1 67 28 82 16 42 47 27 28 27 70 21
2 3 5 0 0 4 0 0 0 0 3
3 144 107 133 103 133 247 152 97 112 146 75
4 80 128 109 55 59 37 56 35 65 113 10
5 143 122 117 105 183 230 71 81 115 114 129
6 121 259 189 262 135 80 95 27 120 279 138
7 108 266 218 164 130 249 125 205 220 332 328
8 214 339 353 276 99 170 167 101 250 269 253
9 136 294 186 90 88 70 140 53 94 112 24

10 23 0 11 0 1 0 2 0 3 0
11 9 0 10 6 4 0 5 8 8 9 3
12 0 0 0 0 0 0 0 0 0 0 0

1997 1 28 39 29 16 28 6 4 14 31 14 12 30
2 7 0 0 0 0 0 0 0 0 0 0 4
3 72 25 31 41 27 218 102 46 13 75 62 41
4 106 51 83 82 75 113 154 22 44 29 98 82
5 15 39 60 44 14 35 8 3 12 7 34 26
6 71 104 132 129 122 116 41 112 35 94 192 97
7 244 273 180 236 135 104 231 140 193 284 272
8 140 194 183 179 172 128 109 109 154 54 241 201 201
9 100 114 59 61 71 48 61 39 67 23 76 64 35

10 234 62 94 65 100 22 94 361 140 129 117 78 90
11 110 50 22 53 11 3 26 74 15 15 32 31
12 0 2 2 0 0 0 0 0 0 0 0 0

1998 1 109 55 74 69 32 18 28 14 16 1 12 58 23
2 32 21 10 70 51 26 25 33 57 18 26 53 13
3 130 49 41 31 14 52 52 62 51 77 105 61 15
4 38 49 31 81 77 44 69 26 49 34 20 84 49
5 71 154 80 42 38 92 36 40 15 49 179 43
6 52 124 167 78 66 84 27 20 5 55 158 14
7 109 285 315 206 225 78 114 257 78 197 259 337
8 176 260 313 294 284 187 96 326 136 221 280 289
9 194 214 52 98 57 120 162 99 54 145 160 71

10 87 127 20 93 62 106 89 132 78 133 84 5
11 2 0 0 0 0 35 10 0 0 0 6 0
12 0 0 0 0 0 0 0 0 0 0 0 0 0

1999 1 26 3 8 4 1 3 5 0 8 0 9 9 7
2 1 0 0 0 0 0 1 3 0 0 0 0 0
3 162 29 40 69 37 9 73 131 21 74 35 29 27
4 5 16 20 9 0 4 25 11 0 6 1 18 3
5 22 24 99 66 10 1 61 18 3 16 19 152 11
6 82 120 108 137 177 94 104 34 125 17 74 195 49
7 276 287 196 255 299 201 112 158 249 136 283 286 362
8 204 305 133 199 259 189 110 151 177 151 194 351 365
9 145 88 96 131 49 42 71 73 63 16 66 202 52

10 230 75 120 59 94 117 185 126 146 76 165 176 60
11 4 0 1 0 0 0 0 11 0 2 3 0 1
12 0 0 0 0 0 0 0 0 2 0 0 0 0

2000 1 5 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
3 11 18 9 0 9 0 7 9 2 20 4 26
4 88 50 52 50 75 83 40 21 16 110 47
5 67 110 94 63 65 147 129 78 37 52 101 37
6 13 145 121 112 77 158 57 78 30 61 120 46
7 119 245 186 238 244 99 194 151 15 263 136 355 327 352
8 201 306 192 168 187 242 158 83 141 180 153 269 250 318
9 66 251 131 144 139 59 116 120 114 65 47 134 172 105

10 165 46 84 1 41 34 17 35 138 81 47 86 23 29
11 46 21 21 8 23 11 0 27 79 43 12 58 16 19
12 25 0 15 0 3 6 0 2 0 17 9 13 13 7

2001 1 4 0 0 1 0 0 1 1 0 0 0 11 0
2 25 12 13 13 5 16 22 5 7 14 6 8 34
3 170 211 61 103 166 117 186 113 97 93 108 83 71
4 36 25 70 23 22 64 12 24 27 26 29 31 19
5 122 168 178 128 104 124 189 79 138 13 177 85 65
6 56 216 149 184 80 159 148 61 103 20 51 153 35
7 210 428 198 254 242 99 188 98 184 221 155 217 326 407
8 281 246 243 128 143 242 103 179 279 162 83 145 176 260
9 82 132 111 56 64 59 27 87 125 51 15 108 110 32

10 18 14 42 6 38 34 0 11 1 1 7 2 32 4
11 3 0 5 0 0 11 0 6 0 1 0 0 6 0
12 21 0 11 0 0 6 0 0 24 12 2 7 0 3

2002 1 38 15 79 28 9 18 103 24 43 3 21 25 18
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( : mm)

Abomsa
Addis
Ababa

Obs

Ambo
Agriculture Asgori Debre

Zeit (AF) Gelemso Hombole Kulumsa Mieso
Mission

Melkasa
(IAR)

Metehara
(NMSA) Nazret Woliso

Giyon
Debre
Berhan

Y M
2 0 21 17 41 0 0 68 0 10 0 11 26 28
3 103 90 56 48 48 29 50 53 58 73 24 82 61
4 37 56 56 41 35 93 32 71 83 58 19 51 59 46
5 18 63 40 52 11 75 38 49 5 50 9 23 59 18
6 49 173 178 97 109 78 48 68 28 24 10 50 243 29
7 66 257 191 258 179 98 221 45 73 75 43 130 270 214
8 125 216 151 253 178 119 48 168 81 158 81 206 263 295
9 52 109 40 93 58 82 17 47 53 46 17 65 60 109

10 0 0 3 0 0 53 0 2 12 6 0 1 0 3
11 0 0 0 0 0 0 0 0 2 0 0 0 0
12 17 17 21 21 58 16 38 54 21 21 35 27 8

2003 1 9 11 42 45 38 17 15 16 6 18 5 47 27 16
2 6 53 100 25 55 1 15 43 4 24 19 69 6 36
3 74 63 55 65 64 56 58 94 37 128 34 151 83 60
4 62 99 154 120 100 141 151 128 143 75 14 89 142 86
5 0 20 9 44 21 40 14 20 25 6 0 4 18 4
6 50 152 209 170 81 115 108 117 110 52 30 75 189 100
7 218 292 134 265 278 230 326 122 108 190 119 236 333 334
8 130 233 143 272 286 190 161 97 183 188 186 280 200 289
9 85 193 79 108 120 88 29 83 160 161 31 123 112 74

10 16 1 9 2 6 3 0 18 0 2 0 0 21 0
11 7 2 1 1 4 10 0 0 9 2 3 5 14 0
12 69 55 0 11 35 20 18 21 26 54 16 49 32 7

2004 1 35 25 39 31 57 56 18 52 35 29 55 24
2 1 20 17 5 0 0 2 0 2 3 3 34 10
3 128 50 35 45 68 52 29 26 75 94 84 77 49 30
4 151 140 109 172 120 149 145 84 142 73 142 53 94 113
5 2 30 27 25 2 47 0 25 3 2 0 2 49 6
6 63 142 137 152 134 43 101 103 38 54 21 63 216 100
7 134 239 204 184 173 111 120 106 119 204 90 114 282 335
8 160 273 215 174 209 195 148 97 120 140 124 227 234 301
9 126 164 139 74 74 167 60 156 115 110 39 77 172 79

10 60 77 19 57 23 132 12 71 63 68 16 59 39 14
11 14 0 0 0 10 23 0 1 13 20 5 13 8 12
12 32 0 9 0 0 23 0 3 1 5 0 2 0 0

2005 1 53 46 25 29 22 15 48 4 23 19 73 63 34
2 0 52 0 2 0 11 45 9 2 0 6 0 5
3 78 83 87 77 122 109 93 85 47 90 75 29
4 161 48 58 77 138 65 129 71 100 54 41 105 50
5 100 134 58 141 87 227 70 98 95 76 71 70 76
6 38 180 166 149 97 49 81 64 76 81 36 50 188 91
7 174 246 158 164 168 166 188 63 186 118 146 144 230 311
8 155 315 187 147 187 98 196 87 97 232 138 165 255 228
9 103 163 98 123 153 155 45 85 108 130 22 68 157 107

10 22 19 11 0 56 19 3 5 0 6 50 1
11 48 4 10 0 3 54 26 18 12 5 5 16 2
12 0 0 0 0 0 0 0 0 0 0 0 0 0

2006 1 0 1 0 0 5 3 5 9 11 1 18 2 17
2 39 11 5 12 109 25 45 16 26 45 29 88 59 24
3 166 133 151 0 156 112 83 58 59 34 65 91 61
4 47 79 72 52 155 59 131 168 95 33 89 91 38
5 22 75 158 32 46 62 38 35 10 28 102 20
6 52 150 110 108 94 90 81 53 61 27 59 214 35
7 221 356 210 329 119 215 162 147 209 142 174 303 433
8 176 244 299 141 196 120 100 276 217 65 225 325 224
9 96 239 77 79 123 165 90 81 62 139 23 129 175 60

10 93 54 18 3 78 124 0 77 13 24 38 10 21 9
11 1 0 19 0 5 0 0 2 8 0 1 1 18
12 50 8 0 1 16 69 20 7 50 34 65 29 0 26

2007 1 17 51 49 9 6 0 40 27 49 9 23 22 2
2 41 19 54 0 6 4 60 41 44 32 53 30
3 85 60 40 0 71 43 49 75 105 82 21 9
4 105 74 39 58 195 27 90 88 23 102 24 72
5 86 120 132 92 55 114 155 100 25 65 155 14
6 59 175 275 77 66 180 121 62 7 63 226 93
7 122 262 233 327 142 135 131 171 124 226 249 310
8 222 381 218 155 240 159 96 239 158 344 236 415
9 125 148 112 123 152 107 80 200 70 138 177 129

10 24 25 11 13 88 16 20 31 5 26 8 5
11 14 0 0 0 4 0 7 10 17 8 0 6
12 0 0 0 0 0 0 0 0 0 0 0

2008 1 5 0 0 0 1 0 1 0 0 10 0 0
2 2 13 0 0 0 0 0 2 0 0 0 1 2
3 1 0 1 1 0 4 0 0 1 0 0 5 0
4 75 49 19 61 41 85 0 42 74 26 80 43 35
5 86 94 157 103 48 237 57 81 98 62 70 127 69
6 42 89 162 140 56 79 69 51 46 12 71 178 66
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( : mm)

Abomsa
Addis
Ababa

Obs

Ambo
Agriculture Asgori Debre

Zeit (AF) Gelemso Hombole Kulumsa Mieso
Mission

Melkasa
(IAR)

Metehara
(NMSA) Nazret Woliso

Giyon
Debre
Berhan

Y M
7 194 277 308 283 226 128 240 159 334 197 353 326 398
8 176 361 260 190 254 267 203 233 211 96 302 263 235
9 102 257 84 74 149 122 91 102 122 15 100 160 77

10 143 88 65 23 3 23 0 79 93 49 38 51 10
11 49 79 102 65 45 88 133 66 75 58 70 88 55
12 0 23 3 0 0 0 0 0 0 0 0 0 1

2009 1 68 21 27 31 41 32 20 53 85 63 17 47
2 0 3 23 2 0 7 11 0 0 0 2 0
3 49 28 29 1 14 26 36 0 11 3 43 8
4 56 81 61 26 28 142 50 48 16 2 38 31
5 29 59 48 17 74 62 53 14 22 64 15
6 22 83 96 38 59 58 52 31 50 78 14
7 148 350 286 125 113 159 152 55 156 234 423
8 182 388 272 244 118 202 139 87 113 290 273
9 55 113 65 46 137 95 34 37 34 107 31

10 165 46 56 68 97 93 68 100 70 133 84 37
11 15 4 2 1 63 0 1 1 3 0 1
12 5 65 42 21 35 27 48 37 25 25

2010 1 0 3 22 0 0 0 5 0 0 0 9 0
2 148 80 48 89 36 135 61 127 123 32 97 49 25
3 44 56 76 92 87 164 96 101 90 49 92 28 56
4 76 98 34 104 130 249 132 107 32 39 27 88 119
5 152 74 127 58 37 189 75 95 115 124 68 180 52
6 73 271 166 158 101 48 96 116 107 17 101 229 35
7 152 314 316 273 198 160 165 148 210 146 228 307 242
8 158 206 235 150 205 117 128 86 294 101 243 359 329
9 129 238 116 99 126 188 138 124 114 69 165 148 54

10 0 2 0 0 0 3 0 0 0 0 0
11 0 26 23 0 14 4 5 13 18 0 9
12 2 15 24 0 0 4 3 0 0 28 4

2011 1 0 14 55 15 0 0 8 0 0 0 5 0
2 18 13 7 0 0 26 2 0 0 1 7
3 61 44 90 19 47 133 38 28 10 36 77
4 27 23 120 33 45 58 46 0 18 68 39
5 130 66 186 209 41 121 38 30 69 132 111
6 107 182 359 60 69 65 102 60 55 189 73
7 59 181 456 210 190 114 126 59 215 235 357
8 177 341 387 186 174 154 218 198 156 284 312
9 219 146 152 218 104 167 188 80 192 159 79

10 4 0 0 0 2 0 0 0 0 0 0 0
11 109 42 0 2 43 14 4 52 5 30 30 4
12 0 0 0 0 0 0 0 0 0 0 0 0

2012 1 0 0 0 0 0 0 0 1 0 0 0 0 0
2 0 0 0 0 0 0 3 0 0 0 0 0
3 38 16 40 1 85 3 28 48 17 0 33 30
4 84 74 57 61 29 79 61 101 37 28 78 78 97
5 47 50 24 42 68 81 30 74 18 49 17 61 58
6 37 69 143 135 103 56 76 22 7 33 174 56
7 250 324 277 211 240 412 198 431 162 509 187 352
8 285 298 168 230 287 231 188 210 99 313 196 395
9 77 216 173 84 74 272 155 31 130 216 92

10 11 2 53 2 4 3 0 1 2 0
11 0 0 0 4 1 0 1 3 0
12 10 18 13 0 0 4 6 0
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*
( : mm)

Abomsa Addis Ababa Ambo
Agriculture Debre Zeit Debre Berhan Gelemso Kulumsa Metehara Mieso Mission Shola Gebeya Woliso Giyon

1,630 m 2,386 m 2,068 m 1,900 m 2,750 m 1,739 m 2,211 m 944 m 1,332 m 2,500 m 2,058 m
Y M

1964 1
2
3
4
5
6
7
8
9 225

10 193
11 212
12 133

1965 1
2
3
4
5
6
7
8
9

10
11
12

1966 1 37
2 122
3 179
4 151
5 291
6 125
7 66
8 63
9 121

10 190
11
12 218

1967 1 237
2 233
3 230
4 140
5 169
6 155
7 61
8 52
9 59

10 185
11 142
12 167

1968 1
2
3 194
4 112
5
6
7 68
8
9

10
11
12

1969 1 162
2 130
3 163
4
5 181
6 80
7 58
8 61
9

10 242
11 234
12 256

1970 1 165
2 224
3 151
4 203
5 268

Elevation =>

Station =>
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( : mm)

Abomsa Addis Ababa Ambo
Agriculture Debre Zeit Debre Berhan Gelemso Kulumsa Metehara Mieso Mission Shola Gebeya Woliso Giyon

1,630 m 2,386 m 2,068 m 1,900 m 2,750 m 1,739 m 2,211 m 944 m 1,332 m 2,500 m 2,058 m
Y M

Elevation =>

Station =>

6 141
7 82
8 55
9 82

10 189
11 220
12 199

1971 1 179
2 243
3 247
4 191
5 143
6 94
7 68
8 60
9 84

10 179
11 164
12 260

1972 1 327 179
2 209 111
3 308 202
4 144 125
5 222
6 222 161
7 53 93
8 92 90
9 152 126

10 272 234
11 271 223
12 297 211

1973 1 335 244
2 346 284
3 669 409
4 502 388
5 336 211
6 152 159
7 88 119
8 58 93
9 122 92

10 237 204
11 263 231
12 326 236

1974 1 348 226
2 320 223
3
4 426 308
5 350 200
6 167 119
7 74 100
8 57 112
9 101 73

10 319 218
11 348 254
12 354 226

1975 1 224
2 201
3 251
4 187
5 251
6 143
7 114
8 91
9 92

10
11 244
12 229

1976 1 273 236
2 267 212
3 292 238
4 193 207
5 175 184
6 105 176
7 118
8 56 107
9 99 130

10 201 246
11 199
12 173 229

 (2/7)



( : mm)

Abomsa Addis Ababa Ambo
Agriculture Debre Zeit Debre Berhan Gelemso Kulumsa Metehara Mieso Mission Shola Gebeya Woliso Giyon

1,630 m 2,386 m 2,068 m 1,900 m 2,750 m 1,739 m 2,211 m 944 m 1,332 m 2,500 m 2,058 m
Y M

Elevation =>

Station =>

1977 1 128
2 192
3 212
4 182
5 188
6 135
7 124
8 107
9 112

10 191
11 193
12 222

1978 1 265
2
3 190
4 266
5
6 237
7 159
8 125
9 105

10 169
11 225
12 215

1979 1 163
2 173
3 222
4 228
5 206
6 178
7 143
8 136
9

10 216
11 246
12 208

1980 1 223
2 230
3 226
4 224
5 293
6 167
7 169
8 144
9 132

10 293
11 318
12 302

1981 1 357
2 287
3 143
4 172
5 319
6 248
7 152
8 146
9 118

10 253
11 301
12 283

1982 1 208
2 142
3 291
4 204
5 262
6 210
7 157
8 140
9 125

10 201
11 168
12 190

1983 1 259
2 187
3 174
4 157
5 161
6 179
7 174
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( : mm)

Abomsa Addis Ababa Ambo
Agriculture Debre Zeit Debre Berhan Gelemso Kulumsa Metehara Mieso Mission Shola Gebeya Woliso Giyon

1,630 m 2,386 m 2,068 m 1,900 m 2,750 m 1,739 m 2,211 m 944 m 1,332 m 2,500 m 2,058 m
Y M

Elevation =>

Station =>

8 173
9 148

10 86 266
11 96 236
12 132 255

1984 1 277
2 326
3 362
4 359
5 197
6 156
7 168
8 132
9 163

10 328
11 271
12 231

1985 1 170 276 391
2 163 289 382
3 212 333 508
4 113 209 268
5 143 235 276
6 119 268 410
7 58 179 231
8 72 126 199
9 84 119 123 218

10 156 207 259 354
11 161 192 279 365
12 167 192 301 358

1986 1 160 292 325 343
2 117 206 185 285
3 152 241 264 334
4 99 168 161 342
5 134 188 229 395
6 82 77 149 284
7 73 55 161 233
8 68 194 255
9 85 136 270

10 152 303 390
11 166 264 283 424
12 138 244 266 338

1987 1 137 237 282 389
2 134 135 239 415
3 91 149 155 177 308
4 116 165 195 231 293
5 105 131 235 178 293
6 82 60 116 164 364
7 64 47 136 183 348
8 63 41 100 154 269
9 97 84 170 338

10 136 150 277 446
11 155 195 309 210 429
12 148 217 234 205 320

1988 1 130 207 211 154 231
2 124 157 245 131 276
3 205 257 424 263 373
4 218 122 193 247 150 283
5 346 179 167 320 200 400
6 270 88 141 113 354
7 223 75 23 70 104 272
8 138 52 33 63 64 162
9 117 57 47 76 54 156

10 190 131 193 142 264
11 228 152 220 203 290
12 198 155 239 178 261

1989 1 126 157 176 290
2 142 155 142 243
3 140 149 169 282
4 92 97 89 152
5 177 201 199 307
6 98 143 137 332 375
7 57 73 93 326
8 70 80 70 252
9 92 48 96 66 224 205

10 154 122 200 308 301
11 164 76 135 200 368 243
12 99 92 94 104 246 152

1990 1 180 139 122 188 323 220
2 70 79 62 68 139 102
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( : mm)

Abomsa Addis Ababa Ambo
Agriculture Debre Zeit Debre Berhan Gelemso Kulumsa Metehara Mieso Mission Shola Gebeya Woliso Giyon

1,630 m 2,386 m 2,068 m 1,900 m 2,750 m 1,739 m 2,211 m 944 m 1,332 m 2,500 m 2,058 m
Y M

Elevation =>

Station =>

3 85 130 102 156 99 190 140
4 138 119 105 132 128 230 192
5 240 150 108 224 170 375 312
6 291 94 63 210 141 435 367
7 161 67 35 62 89 268 289
8 149 54 39 72 62 250 281
9 144 69 39 74 58 226 207

10 233 153 101 142 212 346 274
11 203 127 121 154 177 328 268
12 227 149 177 209 303 265

1991 1 143 175 188 314 235
2 103 145 130 220 172
3 114 155 127 271 213
4 156 203 207 240 242
5 178 208 279 285
6 103 169 146 313
7 55 48 77 245
8 65 42 62 161 246
9 107 87 80 183 246

10 157 129 193 299 302
11 152 167 197 299 281
12 143 132 183 264 187

1992 1 129 115 115 114 220
2 93 124 120 81 171
3 238 150 186 195 334
4 219 145 120 177 231
5 268 151 201 203 295
6 311 208 140 321
7 208 80 90 262
8 140 40 59 164
9 119 69 73 178

10 165 140 107 129 240
11 169 135 143 253
12 138 141 130 235

1993 1 123 147 145 112 212
2 100 116 134 101 147
3 277 205 233 240 332
4 144 101 103 107 227
5 106 106 129 110 204
6 229 54 155 95 316
7 223 53 66 102 254
8 173 56 68 62 223
9 168 57 73 51 232

10 154 106 109 127 254
11 209 130 132 202 288
12 208 141 185 206 283

1994 1 164 221 258 276
2 150 212 209 239 266
3 139 252 161 204 294
4 128 255 164 247 282
5 163 271 218 217 314
6 67 152 142 119 330
7 47 101 47 79 187
8 51 102 43 172
9 74 121 87 175

10 144 266 294
11 104 212 128 224
12 138 222 146 237

1995 1 143 204 177 259
2 121 205 150 247
3 115 186 209
4 68 164 214
5 126 237 337
6 99 153 334
7 43 87 269
8 39 79 48 202
9 77 97 92 182

10 128 214 127 340
11 123 276 123 218 289
12 104 174 135 143 255

1996 1 145 130 109 118 220
2 125 197 199 227 287
3 115 157 140 144 229
4 68 171 171 147 216
5 126 151 129 125 226
6 96 79 94 85 278
7 42 90 79 88 227
8 39 98 58 61 193
9 63 104 104 67 198
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( : mm)

Abomsa Addis Ababa Ambo
Agriculture Debre Zeit Debre Berhan Gelemso Kulumsa Metehara Mieso Mission Shola Gebeya Woliso Giyon

1,630 m 2,386 m 2,068 m 1,900 m 2,750 m 1,739 m 2,211 m 944 m 1,332 m 2,500 m 2,058 m
Y M

Elevation =>

Station =>

10 128 234 148 218 279
11 121 197 158 190 234
12 101 213 181 215 274

1997 1 108 186 143 141 220 141 208
2 149 245 170 250 272 221 350
3 155 224 150 169 278 200 271
4 109 164 131 227 145 160
5 168 288 191 315 251 180
6 111 164 107 276 147 97
7 55 81 81 204 63
8 57 100 67 179 65 58
9 107 127 103 214 136 120

10 109 148 125 168 121 171
11 97 129 111 122 80 173
12 122 164 167 219 103 245

1998 1 109 143 102 135 110 196
2 146 113 154 119 142 118 189
3 173 123 201 142 184 156 225
4 258 135 214 168 257 179 227
5 280 111 205 161 212 137
6 320 89 183 130 296 204 63
7 224 60 88 92 266 71 41
8 141 46 72 61 151 41 44
9 114 55 81 56 151 65 49

10 154 77 104 125 150 94 143
11 206 130 142 205 205 152 361
12 280 141 166 235 209 187 459

1999 1 262 136 179 198 248 170 405
2 347 178 204 250 275 235
3 212 116 166 143 184 157
4 348 158 232 234 280 280 326
5 390 148 219 185 279 158
6 339 96 133 126 224 191 76
7 212 51 84 88 171 62 45
8 171 55 42 74 70 152 60 46
9 148 65 70 151 84

10 134 76 95 166 96 74
11 226 127 161 216 185 168 251
12 228 137 152 187 237 173 287

2000 1 278 171 217 256 287 194 346
2 333 181 338 248 273 250 306 234 409
3 376 191 360 280 287 301 345 264 409
4 281 140 184 230 207 255 259 209 234
5 291 111 172 180 140 244 277 257 121
6 341 71 131 125 265 369 176 81
7 246 58 70 84 215 311 84 47
8 197 44 78 75 156 235 62 45
9 158 56 108 52 149 159 99 64

10 163 109 162 121 137 157 121 124
11 176 119 196 137 167 154 139 198
12 197 136 246 178 176 214 168 250

2001 1 200 128 207 212 179 171 163 192 145 218
2 226 147 246 267 185 183 198 208 192 262
3 176 108 178 165 111 108 173 167 135 165
4 250 163 239 254 192 191 207 243 233 258
5 259 99 157 194 161 107 246 287 206 123
6 267 71 80 167 146 90 243 315 151 68
7 199 60 127 48 81 164 266 84 50
8 146 56 52 126 44 109 71 132 176 57 44
9 139 98 86 154 95 92 90 155 137 115 85

10 192 141 153 266 116 110 191 244 218 202 152
11 223 153 219 279 135 186 208 238 232 193 233
12 179 161 243 283 161 233 188 210 189 191 281

2002 1 150 122 201 220 144 273 137 171 167 139 228
2 260 167 236 281 192 266 194 231 233 206 273
3 220 127 196 251 144 209 146 201 223 175 191
4 265 158 247 285 170 203 195 250 244 193 255
5 338 152 212 258 223 160 169 284 336 252 159
6 343 84 86 192 176 154 133 235 329 199 79
7 317 62 62 162 139 168 134 263 266 131 61
8 217 61 54 123 56 137 83 208 278 80 46
9 197 93 101 151 79 137 93 231 242 108 84

10 264 167 259 294 133 182 248 348 212 233
11 167 272 309 159 290 252 308 217 312
12 107 227 206 116 177 128 162 126 222

2003 1 202 136 248 243 145 279 166 207 167 260
2 257 155 292 251 162 297 205 252 190 296
3 282 164 267 260 171 256 182 279 235 261
4 256 118 220 253 134 199 154 251 175 213

 (6/7)



( : mm)

Abomsa Addis Ababa Ambo
Agriculture Debre Zeit Debre Berhan Gelemso Kulumsa Metehara Mieso Mission Shola Gebeya Woliso Giyon

1,630 m 2,386 m 2,068 m 1,900 m 2,750 m 1,739 m 2,211 m 944 m 1,332 m 2,500 m 2,058 m
Y M

Elevation =>

Station =>

5 415 195 299 251 173 258 359 344 310
6 93 118 179 118 105 285 298 166 97
7 47 57 103 49 97 78 199 264 60 50
8 48 54 94 52 80 65 131 140 56 49
9 58 66 113 80 103 59 130 100 80 59

10 153 211 280 149 194 224 251 217 202 264
11 161 244 263 147 256 192 228 192 166 277
12 140 246 213 152 260 166 165 165 141 308

2004 1 131 218 140 174 135 151 162 148 223
2 166 282 180 312 205 203 221 179 250
3 186 311 206 317 236 244 235 217 299
4 170 104 180 172 119 121 116 156 144 129 167
5 387 184 235 309 243 178 240 273 315 342 226
6 282 81 98 161 164 166 120 268 225 159 83
7 56 60 103 62 143 90 245 205 78 61
8 69 54 81 61 117 77 212 214 73 61
9 82 69 112 90 99 75 202 137 119 81

10 133 186 218 127 182 173 247 153 169 216
11 156 236 236 144 205 200 272 173 164 289
12 144 239 229 145 212 168 238 173 139

2005 1 130 222 205 135 253 164 227 183 157
2 168 339 301 202 276 217 271 230 242
3 135 242 230 162 187 156 255 176 192
4 131 253 267 162 201 183 270 207 202
5 104 181 147 122 88 113 180 141 159
6 85 100 172 163 117 107 263 198 170
7 52 58 89 59 116 86 163 206 71 56
8 56 51 95 58 135 76 146 174 82 62
9 66 21 99 81 111 72 197 152 127 66

10 137 133 246 122 142 203 297 211 208 222
11 147 218 271 138 252 223 271 200 198 292
12 164 297 291 196 336 249 275 269 212 385

 (7/7)
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Kesem Awash Awash Awash Awash Awash Awash Awash Awash Awash Awash Holeta Keleta Arba Akaki Kesem
3,113 29,280 21,520 21,230 16,417 14,550 11,690 11,300 7,780 4,580 2,569 119 747 140 884 50

Y M 10day
1965 1 1

2
3

2 1
2
3

3 1
2
3

4 1
2
3

5 1
2
3

6 1
2
3

7 1
2
3

8 1
2 140.39
3 160.16

9 1 161.06
2 72.03
3 24.98

10 1 13.55
2 12.95
3 7.21

11 1 3.83
2 2.37
3 1.84

12 1 1.81
2 3.46
3 2.89

1966 1 1 1.09
2 0.81
3 1.66

2 1 3.93
2 12.96
3 4.53

3 1 2.51
2 1.44
3 0.92

4 1 1.44
2 7.18
3 10.00

5 1 1.79
2 0.78
3 0.51

6 1 0.59
2 8.51
3 13.38

7 1 34.75
2 61.69
3 86.78

8 1 168.44
2 195.74
3 142.08

9 1 154.15
2 134.71
3 59.36

10 1 14.35
2 11.80
3 6.66

11 1 2.96
2 2.78
3 2.21

12 1 1.88
2 1.61
3 1.35

1967 1 1 1.08 0.79
2 0.87 0.79
3 0.91 0.82

2 1 1.64 0.79
2 1.51 0.71
3 1.06 0.69

3 1 0.84 0.75
2 0.87 0.71
3 0.94 1.18

4 1 3.45 1.50
2 9.43 1.22
3 6.80 2.24

5 1 10.48 3.31
2 23.70 3.56
3 4.36 1.73

 =>
(km2) =>

 =>

 10  (1/19)



( : m3/ )

Awara
Melka

Melka
Werer

Melka
Sedi

Awash 7
kilo Metahara Nura

Hera Wonji
Below
Koka
Dam

Melka
Homble

Melka
Kuntire Bello Holeta Sirie
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below
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Kesem Awash Awash Awash Awash Awash Awash Awash Awash Awash Awash Holeta Keleta Arba Akaki Kesem
3,113 29,280 21,520 21,230 16,417 14,550 11,690 11,300 7,780 4,580 2,569 119 747 140 884 50

Y M 10day

 =>
(km2) =>

 =>

6 1 1.23 1.24
2 3.82 1.08
3 17.74 1.97

7 1 36.64 4.33
2 70.42 11.02
3 70.72 10.19

8 1 115.15 12.32
2 123.48 19.61
3 163.36 21.00

9 1 102.57 23.64
2 68.37 11.82
3 56.15 30.27

10 1 38.17 48.70
2 31.13 5.70
3 16.51 2.53

11 1 9.53 1.95
2 30.85 9.20
3 15.48 8.03

12 1 4.94 2.66
2 2.83 1.64
3 2.08 1.40

1968 1 1 36.49 5.82 1.45 1.23
2 42.60 5.31 0.75 1.12
3 38.34 5.09 1.55 1.02

2 1 45.00 6.22 2.76 1.44
2 61.84 13.63 7.39 4.29
3 71.53 10.17 3.70 3.12

3 1 47.97 7.41 2.76 2.25
2 44.55 7.52 2.05 1.46
3 46.26 7.56 1.39 2.50

4 1 46.44 16.94 10.96 3.34
2 72.46 24.02 30.29 11.78
3 160.28 65.25 19.88 19.38

5 1 79.78 17.10 6.49 6.86
2 49.65 6.88 2.70 1.41
3 45.24 5.25 1.76 0.79

6 1 44.85 5.40 8.90 1.64
2 38.91 6.89 6.66 0.79
3 58.76 16.93 11.88 5.38

7 1 55.23 40.95 29.36 6.72
2 74.99 78.21 63.66 6.02
3 85.47 166.63 108.81 8.32

8 1 79.76 246.22 124.37 7.99
2 86.81 149.28 90.64 10.57
3 110.50 128.65 64.52 8.98

9 1 69.24 83.89 68.07 0.00
2 78.79 136.37 70.62
3 88.16 84.05 51.98

10 1 67.25 39.09 29.72 11.52
2 42.40 16.11 14.68 2.73
3 37.98 9.67 6.78 1.88

11 1 34.29 8.68 3.45 1.49
2 43.07 8.07 2.12 1.32
3 88.99 8.08 2.35 1.69

12 1 60.65 8.48 3.60 1.28
2 39.98 7.39 2.33 1.11
3 35.98 7.45 1.84 1.08

1969 1 1 2.09 37.26 25.68 9.66 5.45 1.38
2 3.40 47.91 24.18 7.88 3.85 1.10
3 2.43 47.11 30.08 8.67 2.62 1.31

2 1 1.10 48.72 31.44 7.15 1.90 1.14
2 2.79 75.23 34.56 14.92 2.85 2.60
3 8.33 71.77 34.37 18.27 10.09 6.44

3 1 2.26 81.06 32.12 22.75 6.60 12.95
2 1.98 54.88 32.99 16.24 13.48 7.07
3 8.30 98.21 33.36 14.36 8.08 9.56

4 1 3.75 54.30 34.77 9.68 3.73 2.71
2 1.24 47.87 28.26 4.10 2.09 1.44
3 2.16 49.52 34.50 27.68 8.58 1.77

5 1 4.50 61.84 32.82 30.09 10.82 4.94
2 1.13 47.10 28.66 12.62 7.62 1.66
3 1.05 39.59 6.74 4.74 1.18

6 1 0.98 42.55 12.23 13.11 2.20
2 0.57 40.77 30.49 14.53 1.93
3 3.72 47.15 44.93 33.55 4.08

7 1 6.68 61.24 107.10 62.56 10.54
2 19.61 69.86 131.18 83.76 7.68
3 55.09 112.39 237.15 124.37 21.05

8 1 132.01 157.36 416.06 178.47 47.39
2 140.97 227.51 363.31 184.59 23.57
3 135.02 294.19 236.02 181.48 21.28

9 1 89.95 284.04 214.16 142.11 17.70
2 66.58 244.87 138.89 109.11 14.54
3 53.66 82.39 36.67 48.96 4.63

10 1 50.12 53.62 45.03 15.59 12.76 2.91
2 46.50 36.62 37.23 9.52 9.91 2.09
3 44.31 35.27 37.68 7.28 7.99 1.51

11 1 43.51 36.54 6.68 7.05 1.16
2 41.98 32.26 7.30 6.46 0.97
3 41.98 36.63 29.29 10.02 5.64 1.15
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Kesem Awash Awash Awash Awash Awash Awash Awash Awash Awash Awash Holeta Keleta Arba Akaki Kesem
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Y M 10day

 =>
(km2) =>

 =>

12 1 40.83 34.95 5.49 4.77 0.81
2 40.29 30.87 28.15 5.44 3.40 0.73
3 39.35 28.87 23.79 5.45 1.45 0.69

1970 1 1 1.66 27.30 16.28 51.40 5.74 0.98 0.63
2 3.49 32.40 22.71 49.21 6.58 0.68 1.13
3 3.05 36.90 26.07 55.97 7.65 1.65 1.82

2 1 1.79 35.64 27.78 64.14 5.99 2.33 1.02
2 1.27 39.41 18.09 71.66 5.50 4.26 0.80
3 2.49 39.61 24.98 63.60 6.72 4.37 1.69

3 1 5.79 59.38 25.27 62.48 26.69 6.94 3.42
2 13.57 114.74 33.96 78.88 37.41 5.55 9.21
3 1.27 78.60 43.85 84.12 9.37 14.47 2.82

4 1 1.06 69.31 41.52 86.92 7.61 7.16 2.86
2 1.90 72.43 49.08 91.84 7.75 3.82 4.48
3 0.57 59.58 42.22 82.57 8.18 1.37 1.81

5 1 1.61 50.62 20.30 7.37 0.83 6.37
2 0.71 36.14 13.33 3.23 0.71 3.50
3 0.48 39.41 23.38 2.44 1.26 1.69

6 1 0.27 39.54 37.28 2.90 2.33 1.12
2 0.66 39.57 31.55 4.54 8.07 1.27
3 0.55 37.82 26.65 11.94 4.40 2.09

7 1 2.78 40.69 105.56 25.55 2.54
2 42.96 57.54 274.62 147.34 5.23
3 107.70 80.53 37.81 54.48 162.67 157.36 23.17

8 1 161.86 111.07 38.49 54.30 274.58 194.87 23.58
2 176.93 184.94 112.35 107.62 393.17 181.74 34.52
3 139.62 301.04 259.83 351.46 278.75 175.60 26.70

9 1 127.58 290.05 248.80 168.48 17.38
2 97.17 274.39 60.28 134.75 88.65 10.99
3 44.31 74.75 55.33 53.37 67.43 13.02

10 1 34.61 52.58 37.09 57.40 27.51 54.33 5.52
2 23.68 34.74 34.60 52.18 14.27 40.05 2.08
3 19.42 34.86 32.33 51.67 9.99 15.19 1.04

11 1 16.57 34.81 29.17 45.88 8.17 5.09 0.92
2 15.15 29.58 27.74 46.99 7.47 2.89 0.57
3 13.53 30.58 34.52 51.23 6.80 2.69 0.49

12 1 11.95 27.85 32.72 48.91 6.38 2.29 0.43
2 11.25 29.88 31.08 51.28 6.31 1.99 0.39
3 9.03 28.64 30.02 49.11 6.63 1.76 0.40

1971 1 1 14.04 27.79 27.56 47.37 6.68 2.41 0.41
2 11.19 32.09 28.73 50.04 6.77 2.05 0.30
3 10.22 30.55 29.12 50.76 7.16 1.80 0.37

2 1 10.98 26.40 36.47 40.82 6.94 1.74 0.35
2 9.89 31.82 30.83 34.13 2.04 1.22 0.30
3 9.09 29.20 30.48 36.61 2.02 0.70 0.30

3 1 8.70 62.16 33.81 38.54 2.11 1.18 0.28
2 8.02 115.18 27.39 31.72 1.85 0.64 0.30
3 10.68 27.74 31.11 32.33 1.96 0.64 0.49

4 1 15.30 33.17 28.15 29.18 5.08 0.69 1.79
2 17.86 31.21 27.52 27.72 5.93 2.62 1.95
3 9.39 26.97 30.08 30.66 3.37 4.94 0.58

5 1 19.10 29.61 31.50 31.33 5.29 6.55 3.44
2 11.03 57.91 67.85 65.05 4.67 3.40 2.55
3 18.56 64.42 60.57 57.72 6.87 11.72 1.58

6 1 10.19 50.95 58.53 53.77 25.84 28.90 2.02
2 27.49 77.30 57.45 56.89 43.86 28.36 3.39
3 36.74 82.40 63.52 64.94 53.23 61.23 8.59

7 1 44.28 82.09 69.61 69.22 111.69 61.88 5.74
2 105.64 109.13 82.60 74.49 174.99 179.71 5.47
3 138.12 115.63 70.62 66.73 218.28 187.67 8.65

8 1 134.16 93.64 82.09 298.35 186.93 7.51
2 154.91 135.70 122.39 418.11 263.38 7.09
3 254.47 290.43 377.59 140.85 12.43

9 1 25.97 343.67 240.25 267.26 172.99 9.29
2 10.18 277.53 115.79 385.65 146.19 7.09
3 2.80 96.30 45.87 168.35 80.91 5.53

10 1 1.59 35.10 32.17 35.90 33.65 1.08
2 0.81 28.10 30.32 11.53 14.30 0.58
3 0.49 23.75 31.14 7.45 5.43 0.33

11 1 0.20 21.63 31.66 28.66 5.93 3.48 0.19
2 0.50 32.07 33.41 31.20 5.86 2.37 0.34
3 0.22 23.24 36.77 26.69 5.57 4.15 0.16

12 1 0.10 23.56 33.02 30.02 5.14 4.88 0.10
2 0.10 25.41 30.75 29.44 4.68 3.52 0.08
3 0.27 29.65 30.90 30.80 4.05 6.58 0.13

1972 1 1 0.18 33.77 30.74 28.09 3.67 2.42 0.15
2 0.13 29.12 26.09 27.74 3.16 1.66 0.09
3 0.08 35.79 22.44 28.61 7.57 1.56 0.07

2 1 0.42 47.12 24.82 24.77 8.89 4.32 0.27
2 0.19 42.64 24.22 26.41 9.40 6.69 0.90
3 0.30 27.49 31.96 27.59 9.27 3.74 0.29

3 1 0.12 26.99 30.67 28.24 8.74 2.63 0.28
2 0.23 55.58 59.70 54.07 12.33 4.72 0.76
3 0.08 65.53 69.24 60.62 9.44 3.02 0.41

4 1 0.35 65.69 81.76 67.98 10.20 1.99 0.82
2 0.67 88.13 98.84 76.18 16.30 6.00 3.09
3 1.32 104.23 104.48 105.91 12.49 7.62 2.71

5 1 0.04 104.70 113.71 98.56 9.21 6.76 0.86
2 0.42 90.70 97.34 84.74 6.58 3.50 0.35
3 0.14 79.73 92.97 79.19 9.47 3.69 0.43
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Y M 10day

 =>
(km2) =>

 =>

6 1 0.01 85.14 79.27 4.99 1.67 0.34
2 0.00 58.26 48.55 6.25 1.66 0.25
3 0.70 47.64 31.97 22.34 7.29 1.67

7 1 3.72 52.26 28.95 31.97 21.99 4.03
2 10.90 91.54 58.22 83.07 83.47 7.65
3 43.94 81.04 42.53 125.77 99.26 4.36

8 1 70.65 193.26 97.15 67.04 63.30 159.93 98.04 4.79
2 41.48 171.48 86.60 40.41 40.68 138.35 94.34 13.88
3 43.96 152.20 89.10 36.54 35.53 155.86 78.51 19.65

9 1 22.76 129.39 65.82 36.56 34.31 75.42 46.10 13.78
2 16.43 119.99 54.90 34.56 31.40 55.33 43.73 9.44
3 6.04 84.14 62.59 36.77 28.70 38.45 19.58 9.31

10 1 2.39 36.54 45.60 34.88 34.99 12.06 7.40 2.31
2 1.70 28.50 30.73 34.72 46.07 6.79 3.59 1.81
3 1.23 24.68 29.34 29.09 3.92 2.27 1.16

11 1 0.97 19.09 26.21 31.16 3.23 1.89 1.00
2 0.92 20.37 26.83 38.60 3.11 1.90 0.88
3 0.92 19.07 26.99 37.49 2.71 1.89 0.88

12 1 0.82 22.82 32.68 33.98 2.54 1.73 0.75
2 0.91 22.30 27.31 32.75 2.44 1.35 0.70
3 0.81 23.74 31.89 27.55 2.42 1.01 0.65

1973 1 1 1.49 18.12 25.92 31.79 29.23 3.42 2.99 0.62
2 0.99 19.74 27.49 31.89 31.82 3.49 2.43 0.64
3 0.76 23.66 27.80 32.43 32.37 3.09 1.63 0.58

2 1 0.60 20.25 25.28 31.14 31.02 2.81 1.13 0.58
2 0.46 12.86 16.77 27.74 27.70 2.90 0.79 0.59
3 0.41 12.73 18.15 25.02 25.17 2.85 0.56 0.59

3 1 0.35 12.00 16.39 20.19 20.32 2.72 0.45 0.55
2 0.28 11.32 12.33 20.35 20.47 2.33 0.38 0.54
3 0.18 10.90 13.00 20.13 20.24 2.31 0.32 0.53

4 1 0.18 10.48 11.33 20.38 20.48 2.20 0.22 0.52
2 0.21 10.57 10.48 21.44 21.57 2.14 0.15 0.62
3 0.19 9.70 10.18 22.07 22.21 2.23 0.09 0.58

5 1 0.27 12.23 12.67 23.28 23.59 2.33 0.04 0.84
2 0.84 11.65 12.18 23.76 20.81 4.77 2.22 1.55
3 0.70 12.30 24.80 32.12 20.31 5.57 2.22 3.96

6 1 0.51 11.11 11.65 30.72 20.55 2.79 1.17 1.14
2 0.52 10.21 11.04 31.60 22.36 4.85 3.63 0.97
3 0.93 12.70 17.18 32.64 24.14 11.83 11.95 3.14

7 1 7.57 18.46 22.06 32.76 23.94 24.96 21.85 2.15
2 32.77 86.77 59.49 37.45 25.60 59.42 57.94 5.61
3 45.79 78.57 46.60 35.95 26.29 63.27 61.37 6.77

8 1 68.90 133.25 77.35 31.42 25.13 126.30 99.77 9.78
2 163.09 235.63 138.74 31.86 24.94 257.76 165.78 13.72
3 94.21 136.30 57.29 32.02 23.77 219.70 154.73 13.03

9 1 79.46 105.71 53.25 58.68 47.76 239.83 152.13 6.98
2 63.83 139.30 109.72 75.44 74.04 157.97 114.85 14.97
3 46.75 87.61 75.38 55.55 50.92 98.87 65.01 5.42

10 1 17.62 35.91 36.02 40.84 35.21 37.52 25.20 5.40
2 14.31 41.63 44.78 43.86 33.22 51.46 32.80 3.28
3 10.09 19.67 21.67 41.74 33.75 10.83 7.64 1.10

11 1 9.10 17.22 20.61 36.12 27.86 5.92 4.33 0.78
2 8.21 16.99 19.36 39.37 27.62 4.09 2.93 0.67
3 7.00 16.67 16.62 35.00 26.46 3.17 2.66 0.55

12 1 6.84 14.78 14.57 33.38 24.48 2.99 1.90 0.50
2 6.84 14.60 15.59 35.24 25.12 2.91 1.68 0.46
3 7.03 19.23 21.18 34.56 24.54 3.04 2.66 0.55

1974 1 1 6.77 18.32 20.13 25.51 23.68 3.07 2.82 0.46
2 5.97 21.61 24.27 26.98 25.74 2.82 1.98 0.43
3 5.49 18.07 21.15 30.23 29.19 2.89 1.59 0.43

2 1 5.13 17.74 19.14 25.57 24.17 2.31 1.24 0.41
2 5.14 14.99 14.73 26.38 24.90 2.53 1.06 0.43
3 4.78 14.27 14.76 25.49 24.13 2.99 1.35 0.40

3 1 5.74 17.21 20.69 25.17 23.73 2.75 2.21 0.35
2 4.74 15.68 16.18 25.58 24.44 3.12 2.58 0.35
3 16.88 62.09 44.86 33.80 30.53 11.40 3.65 2.43

4 1 7.99 53.64 52.59 40.05 38.18 10.29 3.99 1.08
2 3.63 26.51 28.65 36.12 37.40 7.34 2.96 0.43
3 2.64 18.38 15.34 27.12 25.79 4.46 1.40 0.33

5 1 2.28 13.88 9.28 25.70 24.84 3.04 0.29 0.33
2 3.55 17.21 17.71 33.51 32.30 4.06 1.26 0.37
3 6.33 25.96 34.63 34.08 34.33 8.35 2.44 0.60

6 1 5.07 44.80 57.52 54.77 49.63 6.06 3.98 0.60
2 5.13 42.88 49.77 50.22 49.09 4.59 1.73 0.79
3 16.32 50.01 59.75 59.72 58.05 15.38 5.32 0.67

7 1 72.00 103.33 79.40 65.44 59.05 73.26 37.16 5.51
2 80.72 123.11 88.70 64.38 69.41 100.03 64.89 3.28
3 142.80 155.45 59.48 44.89 45.50 154.38 88.62 3.35

8 1 107.99 145.76 59.12 43.04 40.20 184.95 121.97 6.21
2 145.94 168.90 85.66 68.75 77.73 235.84 169.33 10.58
3 45.58 151.39 142.70 73.00 83.83 184.48 172.06 38.05

9 1 35.96 169.23 154.61 72.83 76.86 180.60 117.92 24.21
2 18.54 92.18 85.64 68.30 80.06 83.44 49.88 18.30
3 17.60 153.05 164.37 65.48 78.40 99.95 33.22 20.46

10 1 6.82 65.80 72.41 73.96 80.57 23.28 22.83 7.51
2 4.46 23.47 26.90 58.76 52.98 9.95 17.23 2.02
3 4.03 5.97 12.17 34.75 34.09 7.17 8.58 1.50

11 1 3.97 7.35 11.90 29.84 30.63 6.26 4.65 1.29
2 3.59 8.20 11.08 30.57 28.16 5.97 2.55 1.04
3 2.09 10.04 12.01 30.73 31.17 5.32 1.52 0.87
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Y M 10day

 =>
(km2) =>

 =>

12 1 2.09 4.07 13.56 29.76 28.36 4.98 1.37 0.87
2 2.07 18.50 19.72 41.43 34.89 4.72 1.86 0.76
3 1.77 48.90 54.94 63.94 51.59 3.16 1.21 0.72

1975 1 1 1.71 50.24 56.25 58.61 45.89 2.28 1.95 0.68
2 1.53 38.11 44.51 50.62 48.19 2.21 1.30 0.34 0.61
3 1.32 33.57 40.95 47.69 48.47 2.39 1.03 0.38 0.61

2 1 1.42 34.63 40.50 47.69 43.35 2.39 1.24 0.36 0.61
2 2.66 38.83 41.22 43.64 43.64 2.47 1.33 0.31 0.61
3 1.30 34.18 43.50 42.05 45.09 2.35 0.94 0.30 0.57

3 1 0.86 29.40 35.93 40.75 45.61 2.18 0.75 0.28 0.49
2 0.63 24.33 30.87 33.28 39.48 2.14 0.67 0.29 0.51
3 3.28 19.23 30.06 33.35 35.68 2.23 0.71 0.29 0.52

4 1 7.23 40.72 28.26 36.89 36.21 4.06 1.15 0.35 1.71
2 2.68 36.74 36.43 37.74 34.99 3.44 2.93 0.29 0.88
3 0.47 20.17 23.90 30.63 31.32 3.32 1.76 0.33 1.29

5 1 0.07 11.52 19.64 30.43 27.38 2.90 1.18 0.24 1.02
2 1.94 33.76 37.15 32.24 29.40 3.87 0.73 0.26 1.31
3 0.11 8.24 18.14 21.72 31.83 30.83 3.58 0.76 0.26 1.09

6 1 33.45 12.62 18.73 20.18 34.32 30.51 4.87 1.67 0.33 1.44
2 15.16 12.28 21.48 24.10 29.06 29.06 6.20 4.43 0.45 1.40
3 5.54 47.10 47.88 38.16 33.26 29.34 22.92 16.31 1.03 3.54

7 1 11.12 59.23 42.61 41.21 39.53 29.36 39.72 43.42 1.07 4.82
2 106.95 178.08 89.84 48.63 35.91 28.17 73.72 95.68 5.22 9.22
3 129.06 215.77 106.32 52.36 41.55 29.57 264.12 200.36 9.94 10.95

8 1 25.36 155.16 98.43 60.29 71.70 60.29 140.28 145.39 9.46 8.71
2 62.24 215.61 176.69 78.46 92.36 87.83 156.97 119.56 9.54 15.70
3 51.30 245.52 214.09 109.59 112.91 92.96 227.63 129.07 7.14 24.95

9 1 41.86 235.42 205.01 94.36 124.18 102.45 222.13 145.25 8.01 17.28
2 40.72 248.26 230.99 120.31 132.36 110.21 130.84 251.54 10.28 21.77
3 13.61 193.55 178.61 94.06 128.14 106.01 61.34 117.70 5.90 11.41

10 1 4.97 104.38 110.49 69.79 110.60 102.34 27.60 44.25 1.93 8.35
2 3.10 48.73 42.69 36.45 50.75 51.09 12.65 20.94 0.92 3.46
3 2.31 18.86 16.73 28.55 41.06 45.57 6.97 3.97 0.58 2.40

11 1 1.90 15.65 17.16 27.49 38.83 43.98 5.26 3.19 0.40 1.79
2 1.61 17.09 19.39 30.39 38.82 37.00 4.45 2.56 0.31 1.59
3 1.32 14.83 19.14 32.06 37.50 25.01 4.01 1.84 0.25 1.42

12 1 1.11 16.18 19.91 31.80 37.00 25.87 3.70 1.40 0.21 1.27
2 1.01 20.43 23.65 30.44 35.75 25.00 3.56 1.70 0.18 1.13
3 0.88 21.51 26.30 36.41 36.27 27.78 3.42 1.33 0.18 1.05

1976 1 1 0.91 25.86 29.38 33.14 37.54 30.05 3.62 1.50 0.20 1.17
2 0.75 24.43 29.36 34.52 37.62 30.20 3.34 1.17 0.16 1.02
3 0.60 24.14 28.67 39.52 38.44 28.02 3.05 0.93 0.13 0.92

2 1 0.48 25.27 33.24 39.86 39.10 29.37 2.92 0.74 0.14 0.88
2 0.36 26.68 33.21 36.32 39.20 30.31 3.31 0.69 0.12 0.81
3 0.31 24.82 32.22 40.47 37.74 28.78 3.18 0.62 0.14 0.81

3 1 0.83 40.71 43.68 45.76 38.62 29.63 7.12 2.66 0.17 1.14
2 0.38 28.19 33.65 38.16 38.33 30.59 3.82 1.05 0.11 0.84
3 0.55 31.68 33.09 39.70 39.22 29.38 4.32 1.21 0.18 1.13

4 1 0.99 45.16 40.80 44.44 37.35 29.47 6.10 1.26 0.17 2.04
2 0.77 39.89 36.47 41.68 37.99 29.83 7.44 1.31 0.14 1.19
3 0.75 43.79 41.05 51.34 59.35 46.64 5.00 0.96 0.34 1.36

5 1 4.28 82.04 68.24 61.68 64.17 49.64 9.13 4.53 0.35 3.58
2 1.56 59.92 58.47 51.70 55.41 47.83 7.43 2.68 0.15 2.90
3 0.63 39.03 36.90 37.60 43.61 41.06 4.77 1.74 0.10 1.77

6 1 0.37 21.82 27.06 31.80 39.34 35.00 4.01 1.56 0.07 1.14
2 0.31 17.65 24.24 37.89 40.59 34.18 8.44 6.86 0.12 1.57
3 1.75 21.29 24.16 33.77 40.23 34.66 20.44 14.08 0.69 1.75

7 1 7.51 42.25 36.28 39.05 42.00 34.46 39.01 27.65 2.15 3.75
2 6.32 68.24 49.02 45.98 43.75 38.10 64.87 42.79 3.37 7.11
3 17.15 74.23 45.93 41.13 40.59 34.66 99.39 68.45 9.47 7.19

8 1 99.69 204.37 108.07 58.47 40.34 35.64 142.28 92.56 12.07 17.27
2 61.51 198.96 99.57 63.01 45.98 52.83 172.27 132.66 9.99 11.95
3 52.58 181.27 84.76 62.92 50.47 53.88 177.81 150.40 7.75 10.65

9 1 28.62 176.96 136.69 77.04 54.80 50.39 130.85 86.02 20.58 16.40
2 13.93 106.46 78.63 53.22 49.18 63.91 96.19 49.32 26.16 10.01
3 7.62 47.90 41.96 43.96 48.08 59.10 23.93 14.37 2.91

10 1 3.85 33.45 35.37 43.72 47.76 48.51 12.45 5.82 2.34
2 2.70 31.57 27.69 33.61 41.96 38.52 7.39 3.75 0.49 1.74
3 2.19 21.38 20.92 25.52 31.08 26.91 4.64 1.85 0.42 1.32

11 1 3.09 34.14 25.20 18.62 28.02 23.37 6.36 2.57 0.39 2.87
2 2.28 28.20 19.41 20.94 27.67 21.45 7.70 3.14 0.39 2.13
3 1.64 17.75 14.45 17.97 25.61 23.13 5.37 1.86 0.30 1.25

12 1 1.35 12.33 15.09 18.85 24.91 23.47 4.87 1.60 0.25 0.97
2 1.26 10.76 14.28 25.70 24.24 22.37 4.08 1.20 0.26 0.90
3 1.13 12.78 17.37 19.31 24.10 22.28 3.22 1.33 0.28 0.91

1977 1 1 1.37 13.60 18.06 19.30 28.02 22.01 3.67 1.61 0.28 0.96
2 2.09 29.65 37.58 27.62 28.40 21.47 5.03 1.74 0.43 1.15
3 3.83 45.26 39.37 26.48 28.21 23.09 10.91 5.54 0.36 1.47

2 1 1.29 29.78 30.10 22.41 27.94 23.73 5.31 1.64 0.96 1.10
2 1.80 47.98 33.50 23.18 28.16 24.59 6.03 2.28 0.29 2.47
3 0.90 20.25 23.34 20.66 28.09 25.09 4.20 1.21 0.22 1.07

3 1 0.77 18.03 21.72 20.67 28.31 25.43 4.14 0.96 0.24 0.84
2 0.60 17.39 20.62 18.07 27.75 28.09 3.71 0.64 0.20 0.71
3 0.99 31.28 25.68 22.00 28.02 28.12 4.13 0.93 0.25 3.19

4 1 3.11 54.99 48.06 41.22 31.24 27.33 7.98 2.31 0.20 4.32
2 1.45 29.88 24.05 25.04 30.88 25.55 4.75 1.04 0.18 2.13
3 2.00 23.24 19.52 21.20 30.68 26.14 6.34 1.33 0.20 1.67

5 1 3.20 43.75 37.20 23.57 31.26 25.99 9.44 2.30 0.20 2.11
2 0.82 26.40 22.31 22.05 29.77 25.53 4.98 0.90 0.19 1.69
3 1.56 23.60 22.63 24.10 37.13 22.94 7.21 2.84 0.61 3.19
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Y M 10day

 =>
(km2) =>

 =>

6 1 0.73 18.96 16.83 19.04 47.80 21.63 4.55 1.17 0.19 2.37
2 1.78 26.09 27.84 26.24 47.60 23.34 18.34 9.00 0.92 2.76
3 2.93 42.29 42.26 38.50 51.18 29.73 25.07 13.39 1.34 3.47

7 1 8.07 59.46 48.20 42.76 32.63 35.46 48.13 25.36 1.03 6.68
2 17.35 97.10 58.35 44.79 36.76 31.79 86.10 75.53 5.74 7.43
3 54.81 154.46 66.09 50.34 53.78 35.89 215.68 135.04 4.38 10.33

8 1 92.23 205.00 89.72 54.81 70.77 47.68 212.57 128.65 5.40 8.02
2 47.33 210.48 114.61 71.62 89.70 55.81 199.53 122.52 6.63 13.87
3 68.04 211.34 125.59 88.48 113.00 75.08 212.81 116.36 8.44 17.14

9 1 26.98 166.09 135.04 94.30 135.53 87.83 151.57 88.75 4.61 11.00
2 26.41 150.97 134.14 82.02 131.51 86.75 115.02 71.40 7.10 5.77
3 6.15 100.10 109.45 71.28 122.24 67.28 40.97 26.93 1.96 3.39

10 1 4.42 49.81 65.62 33.81 47.61 30.60 14.89 8.78 0.71 2.77
2 3.80 46.52 31.11 35.17 43.59 28.64 8.20 4.29 0.42 2.80
3 34.72 142.79 199.06 84.69 70.57 74.29 68.37 77.54 3.14 23.54

11 1 10.68 183.91 216.63 108.49 117.34 78.94 203.81 110.03 2.23 8.97
2 4.86 66.43 74.69 59.49 78.66 49.63 28.14 18.81 0.80 2.07
3 4.27 53.10 61.54 60.44 85.99 51.53 12.05 8.21 0.54 1.46

12 1 3.51 50.47 61.53 56.13 84.55 48.32 7.50 4.07 0.35 1.24
2 3.02 57.01 74.15 64.38 92.84 61.63 5.92 2.68 0.28 1.05
3 2.68 53.43 70.75 58.77 90.53 63.29 5.42 1.97 0.17 0.93

1978 1 1 2.34 51.56 65.19 55.34 86.18 48.70 5.28 1.43 0.16 0.83
2 2.29 46.16 58.16 44.16 66.96 33.43 5.03 1.35 0.12 0.72
3 1.99 27.02 35.18 30.78 44.78 30.80 4.75 2.08 0.10 0.63

2 1 1.84 29.23 35.14 39.18 46.04 32.68 4.29 4.15 0.08 0.60
2 2.58 41.00 49.40 51.29 70.58 39.80 5.07 1.87 0.14 0.83
3 10.84 101.67 124.87 79.92 87.40 51.21 9.69 1.89 0.18 4.52

3 1 7.32 105.91 102.96 67.11 87.40 57.27 12.33 4.33 0.52 2.72
2 2.39 60.65 66.63 46.49 61.40 41.24 5.82 1.88 0.50 1.22
3 1.26 41.47 48.29 39.58 54.95 42.73 4.05 1.01 0.49 0.90

4 1 1.22 38.34 42.29 44.67 41.84 37.92 6.53 3.95 0.08 0.76
2 1.10 35.09 41.69 47.09 38.16 40.51 3.66 1.49 0.09 0.76
3 1.00 36.20 44.94 47.64 58.67 46.88 3.46 1.01 0.05 0.54

5 1 1.46 45.43 53.66 47.73 60.95 53.79 5.82 3.06 0.07 0.80
2 0.91 29.52 33.49 39.44 48.64 39.68 4.91 1.36 0.04 0.64
3 0.75 15.28 19.68 29.43 33.07 30.18 4.34 1.04 0.03 0.51

6 1 0.76 20.26 28.59 41.89 52.37 43.30 4.53 1.12 0.04 0.59
2 1.20 26.14 30.75 43.76 50.41 43.99 16.42 6.33 0.12 0.77
3 4.67 36.50 43.83 54.31 75.00 58.42 37.52 19.17 0.78 1.94

7 1 11.87 74.14 68.83 65.89 77.91 63.61 74.54 46.64 5.31 5.22
2 27.72 90.56 83.01 68.49 83.59 63.20 91.87 62.39 5.28 7.38
3 46.55 87.64 95.67 64.30 71.57 47.59 102.79 76.02 5.69 5.04

8 1 72.88 106.96 100.22 45.52 34.23 31.54 181.97 129.02 9.96 11.23
2 97.12 150.52 110.26 71.27 35.17 32.54 208.93 129.53 4.70 12.59
3 24.69 154.13 93.20 60.45 32.46 30.04 200.12 131.36 7.27 11.05

9 1 36.94 115.04 62.33 52.72 31.90 32.61 150.44 94.73 11.92
2 45.22 112.40 90.24 59.31 32.19 30.84 135.29 75.49 8.92
3 7.46 67.56 45.68 47.28 33.75 32.15 75.09 45.46 2.67

10 1 12.36 95.38 82.38 65.20 50.78 44.00 67.11 26.64 10.82
2 4.60 69.34 74.87 60.92 55.25 47.28 19.33 11.56 7.67
3 2.38 39.94 41.52 38.77 50.95 53.24 9.58 6.27 1.23

11 1 1.77 28.30 30.01 36.20 46.05 40.51 7.15 3.58 0.42
2 1.73 28.35 30.27 44.13 47.02 40.35 6.35 2.76 0.31
3 1.55 28.20 32.79 38.72 48.97 40.09 6.07 2.36 0.36

12 1 1.40 33.83 41.92 42.92 59.27 42.19 5.46 2.06 0.19
2 2.16 41.74 60.82 60.06 58.21 44.04 5.54 1.98 0.26
3 1.08 37.08 48.53 47.40 54.79 46.59 5.45 1.95 0.20

1979 1 1 1.00 42.98 49.91 46.50 52.88 49.60 5.08 1.46 0.40 0.13
2 2.62 61.46 67.21 48.40 59.20 45.79 7.11 2.07 0.38 0.38
3 3.47 75.18 82.49 50.71 58.55 48.58 8.65 2.82 0.40 0.76

2 1 1.86 54.66 60.59 48.87 56.13 47.79 4.72 2.27 0.35 0.48
2 1.52 59.37 54.37 49.45 58.21 48.70 7.19 3.92 0.41 0.80
3 0.94 39.71 42.92 38.37 42.71 35.09 5.45 2.14 0.32 0.29

3 1 1.38 22.25 23.29 34.58 32.10 27.03 4.18 1.04 0.28 0.14
2 5.54 68.74 47.04 40.28 33.23 27.81 10.57 4.46 0.36 1.17
3 1.75 43.20 35.00 42.71 30.89 29.82 8.92 5.24 0.36 0.86

4 1 1.04 42.98 38.13 40.26 31.38 29.11 8.01 3.38 0.45 0.90
2 0.66 35.97 36.81 42.92 31.03 27.31 7.54 3.87 0.44 1.52
3 0.39 18.97 20.19 37.99 31.27 26.81 4.25 1.18 0.34 0.33

5 1 3.02 29.49 27.10 47.80 34.46 30.09 9.06 2.27 0.40 1.76
2 1.25 43.94 32.00 42.05 31.86 29.68 10.82 6.32 0.36 2.37
3 0.97 29.91 25.35 36.83 32.31 28.55 10.44 3.67 0.33 1.77

6 1 0.43 22.16 19.27 37.33 31.23 28.69 5.79 1.69 0.33 1.30
2 0.98 25.42 27.70 48.59 33.63 32.34 8.99 3.76 0.81 2.81
3 1.22 26.59 31.39 48.52 33.88 26.19 21.95 11.88 0.44 0.88

7 1 29.65 44.81 31.44 54.33 32.34 22.47 56.89 52.73 0.77 2.05
2 6.46 51.12 49.27 62.55 34.02 21.63 71.08 42.68 1.57 8.99
3 33.01 88.15 78.58 58.21 32.98 20.20 115.87 68.75 3.12 5.91

8 1 53.60 95.13 81.95 67.70 37.32 28.25 134.96 71.33 5.85 8.39
2 75.76 146.69 117.66 79.74 50.75 35.80 248.55 131.61 4.82 20.75
3 11.93 78.20 69.98 87.64 70.02 48.89 117.57 95.13 4.66 12.07

9 1 14.76 102.56 105.27 75.42 80.12 51.22 78.10 50.83 7.04 11.27
2 11.86 92.45 87.95 77.30 78.59 53.29 72.70 37.72 5.06 8.21
3 4.10 87.78 85.40 73.18 67.64 48.33 54.36 33.04 2.65 11.29

10 1 1.45 40.73 35.81 39.45 47.62 38.10 21.96 14.86 0.93 3.14
2 2.54 25.47 35.22 50.21 43.76 51.48 8.73 6.21 0.57 1.84
3 2.52 51.59 40.11 39.43 34.34 22.34 7.25 0.42 3.43

11 1 1.64 25.80 21.70 32.92 38.16 33.27 7.83 3.61 0.40 1.37
2 0.65 25.88 27.53 26.91 55.03 35.20 6.59 2.91 0.38 1.02
3 0.47 31.00 34.73 34.53 51.19 35.62 5.65 2.58 0.40 0.86
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12 1 0.40 20.57 24.39 29.42 38.32 30.02 5.24 2.25 0.24 0.77
2 0.38 22.06 26.86 31.77 37.76 33.23 5.12 1.46 0.23 0.78
3 1.81 33.26 38.57 43.17 36.35 46.55 5.41 1.84 0.24 0.95

1980 1 1 0.45 25.80 30.89 35.91 35.00 39.42 5.21 1.30 0.21 0.72
2 2.26 24.55 30.25 31.21 33.84 37.73 4.91 1.09 0.21 0.65
3 2.65 40.01 38.77 44.92 39.48 44.21 4.92 1.01 0.22 0.90

2 1 1.98 27.28 30.55 31.45 34.22 38.16 5.04 1.12 0.20 0.78
2 3.14 28.57 30.75 34.87 34.42 30.87 5.70 1.57 0.20 0.99
3 0.48 21.71 30.81 33.92 35.77 29.12 4.91 1.13 0.16 0.88

3 1 1.02 26.95 29.16 33.57 32.38 23.72 5.46 2.13 0.19 1.64
2 0.32 23.45 28.79 35.73 34.19 20.94 3.72 2.38 0.18 1.98
3 1.65 20.31 24.34 32.81 30.19 22.14 2.15 0.96 0.18 1.09

4 1 0.70 15.14 18.76 27.98 23.98 20.10 2.15 0.69 0.18 0.48
2 2.57 27.57 25.01 34.90 24.40 21.61 2.90 1.52 0.20 0.86
3 0.93 33.83 21.25 26.85 24.66 17.99 4.32 1.74 0.18 0.70

5 1 0.34 16.21 12.60 20.49 25.32 19.19 6.44 1.42 0.21 0.89
2 0.26 12.47 15.21 23.96 29.70 29.11 6.97 0.91 0.16 0.60
3 0.25 10.36 15.37 26.51 30.25 23.71 6.20 0.51 0.21 0.83

6 1 0.46 18.06 19.18 29.18 32.63 25.63 7.49 3.88 0.22 1.19
2 0.19 12.34 15.46 27.74 31.88 28.97 10.19 6.67 0.81 1.15
3 1.27 16.89 18.74 28.45 33.91 28.68 17.33 9.83 0.34 1.17

7 1 5.91 42.31 36.05 41.47 39.58 28.87 35.63 28.35 1.21 3.03
2 89.45 93.07 55.38 36.73 32.89 28.91 65.21 66.46 6.10 2.68
3 129.45 128.19 50.63 44.56 31.63 28.08 182.50 136.69 6.39 10.41

8 1 93.75 88.23 55.35 43.28 33.71 27.92 324.47 179.37 9.36 4.86
2 29.29 93.51 47.19 41.12 33.76 24.68 161.09 123.09 1.53 8.08
3 51.51 133.41 57.87 34.68 34.19 26.07 187.21 120.72 3.37 5.43

9 1 31.74 86.16 44.56 33.44 33.25 26.05 133.41 79.62 6.63 4.28
2 13.53 63.75 45.21 37.23 32.32 25.64 99.06 59.97 9.61 4.30
3 5.11 32.49 26.30 29.19 30.64 25.23 29.90 19.77 5.52 4.17

10 1 5.48 49.25 35.77 52.27 30.90 25.83 20.58 11.17 3.36 5.33
2 2.93 22.41 18.19 26.33 30.59 25.74 9.16 4.85 0.86 1.86
3 1.38 12.13 10.08 23.91 29.76 25.28 6.58 3.14 0.66 0.96

11 1 0.95 9.45 9.18 24.66 29.50 25.06 5.21 1.85 0.56 0.63
2 0.72 8.83 8.90 23.98 30.23 26.41 4.79 1.64 0.51 0.58
3 0.88 14.52 11.86 20.79 30.50 25.37 4.40 1.30 0.47 0.54

12 1 0.67 15.42 13.34 20.98 29.99 21.76 4.40 1.04 0.46 0.50
2 0.56 14.83 17.92 20.60 30.66 23.08 4.31 0.96 0.43 0.46
3 0.48 15.36 20.79 20.25 30.30 25.21 4.19 1.04 0.41 0.44

1981 1 1 0.75 15.58 19.37 22.06 30.63 27.11 4.20 1.19 0.07 0.38 0.95
2 0.49 16.12 17.26 23.24 30.14 27.39 4.12 1.09 0.05 0.40 0.99
3 0.35 15.72 13.85 24.14 30.70 26.75 3.91 1.03 0.05 0.36 0.92

2 1 0.34 13.50 15.51 22.58 30.16 27.82 3.67 0.77 0.05 0.40 0.92
2 0.61 24.55 27.78 33.79 38.24 27.80 4.12 0.98 0.10 0.52 1.20
3 0.41 17.77 20.03 25.54 31.53 26.18 4.16 0.84 0.05 0.44 0.91

3 1 34.13 38.68 33.46 27.06 31.74 27.31 6.28 1.41 0.13 0.70 2.04
2 2.05 54.96 36.46 39.78 31.74 27.80 12.67 2.01 0.67 0.85 1.47
3 29.10 90.49 79.34 42.36 32.23 26.88 26.81 5.76 0.22 9.54 4.29

4 1 16.82 127.31 103.78 33.86 32.42 25.14 17.29 4.54 0.10 6.80 2.37
2 5.21 61.71 64.75 30.93 32.42 24.46 19.37 8.81 0.35 2.39 1.92
3 2.21 84.75 95.92 42.07 32.42 23.71 31.83 10.37 0.61 13.24 2.98

5 1 1.24 33.57 41.00 27.89 32.42 22.53 10.96 3.69 0.20 1.87 0.93
2 0.68 26.00 26.92 26.41 34.14 21.66 6.35 1.72 0.07 0.54 0.66
3 0.43 25.44 33.46 32.33 37.85 19.54 6.25 1.70 0.03 0.25 0.64

6 1 0.28 28.90 38.13 36.19 40.67 16.68 5.70 1.76 0.02 0.16 0.68
2 0.36 25.58 33.95 35.82 50.02 13.70 5.31 2.31 0.02 0.14 0.76
3 0.55 26.34 37.17 41.61 51.14 23.87 8.49 3.86 0.08 0.10 1.11

7 1 2.60 27.64 34.55 42.36 52.65 19.88 29.52 13.24 0.26 0.32 2.14
2 13.45 55.91 72.23 62.64 52.57 21.39 67.44 52.32 0.99 3.23 6.89
3 84.64 160.72 121.12 75.66 53.32 22.23 173.50 123.90 8.71 10.00 37.57

8 1 57.30 175.10 121.99 111.43 54.57 30.55 187.00 127.01 7.26 22.13 28.92
2 71.35 170.85 139.31 79.16 57.06 28.87 208.00 133.44 5.91 12.50 52.77
3 57.67 156.01 126.02 97.99 66.03 55.81 169.71 120.57 10.16 14.85 39.56

9 1 40.40 189.31 219.16 208.47 54.69 90.99 189.62 115.71 12.08 26.41 55.22
2 62.82 201.14 234.70 179.11 52.96 107.87 261.40 128.96 7.37 57.63 57.07
3 19.56 179.90 203.50 153.15 52.43 126.22 142.39 98.39 3.16 24.30 14.59

10 1 7.38 121.21 142.20 121.92 52.22 106.35 38.02 27.94 1.18 6.81 4.18
2 3.01 59.59 62.35 34.81 51.91 25.17 12.69 8.57 0.40 3.97 2.11
3 2.23 44.22 52.23 46.52 51.43 11.45 8.22 4.73 0.14 2.69 1.65

11 1 1.82 28.20 31.45 30.12 44.29 7.92 6.90 3.73 0.07 2.30 1.48
2 1.39 23.82 29.68 25.26 39.70 4.97 6.04 2.72 0.02 2.08 1.35
3 1.19 23.07 30.75 30.69 39.59 4.63 5.88 2.57 0.00 2.00 1.34

12 1 1.04 23.72 30.89 35.29 38.51 37.18 5.72 2.57 0.00 1.91 1.34
2 0.93 14.36 17.27 34.34 24.00 25.87 5.53 2.57 0.00 1.71 1.35
3 0.78 23.31 29.13 35.71 37.45 33.31 4.73 1.80 0.00 1.71 1.28

1982 1 1 0.86 30.53 34.82 23.87 40.53 55.29 34.64 4.35 1.30 0.17 1.83 1.33
2 1.32 28.83 28.58 17.72 47.71 37.18 34.20 4.43 1.84 0.19 1.98 2.64
3 0.70 19.24 19.82 12.74 17.49 35.57 28.00 4.64 1.78 0.17 1.78 1.29

2 1 0.51 16.02 17.59 11.27 27.07 35.78 26.49 3.94 1.83 0.16 1.73 1.19
2 1.76 38.07 36.32 19.40 34.40 36.07 26.49 4.61 2.28 0.16 2.20 2.24
3 0.78 34.84 26.41 15.99 51.39 36.59 26.89 5.37 2.32 0.17 3.32 1.26

3 1 0.80 26.10 24.65 15.05 29.29 36.60 26.62 4.40 2.08 0.17 1.71 1.19
2 0.53 18.39 18.84 12.14 27.52 37.35 26.49 3.09 1.07 0.13 1.52 0.75
3 1.14 61.94 23.45 12.21 27.70 37.68 26.71 3.76 1.70 0.16 1.57 1.43

4 1 3.55 54.42 45.64 18.15 26.14 37.86 26.85 5.78 2.61 0.34 6.80 2.07
2 1.81 32.45 30.44 15.43 28.93 37.89 26.85 6.90 4.26 0.19 4.90 1.81
3 0.23 13.79 18.81 10.98 25.36 38.08 26.62 5.06 1.44 0.14 1.92 1.35

5 1 1.27 18.29 27.64 14.12 33.01 39.32 26.67 6.23 1.72 1.46 2.40 1.41
2 2.53 82.52 74.19 34.53 46.39 44.25 27.25 6.92 6.54 0.24 13.09 3.50
3 0.62 17.74 23.66 13.36 26.32 38.87 27.28 3.23 1.44 0.13 2.15 1.05
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Y M 10day

 =>
(km2) =>

 =>

6 1 0.47 6.64 16.78 9.80 34.46 40.45 29.86 1.86 0.94 0.13 1.69 0.82
2 0.42 13.72 24.73 16.11 44.17 46.94 35.62 4.29 3.63 0.12 8.75 1.35
3 0.51 17.14 27.24 17.72 44.84 48.79 36.32 13.01 9.29 0.31 4.33 1.67

7 1 1.39 29.61 43.02 28.81 57.03 49.03 37.47 26.70 22.64 0.26 11.87 4.01
2 1.80 26.65 41.27 22.59 48.44 49.55 36.26 41.09 19.81 1.22 5.58 4.74
3 8.96 63.44 54.02 35.74 61.23 52.62 36.68 74.85 51.62 2.35 11.89 23.96

8 1 23.21 110.56 110.38 73.59 83.00 54.48 36.54 142.72 91.23 6.05 21.76 11.67
2 45.97 137.99 85.74 63.24 70.91 57.06 35.03 130.79 125.86 3.06 16.58 16.85
3 80.27 178.68 105.73 58.48 78.32 64.39 34.98 253.12 131.50 13.14 15.34 51.56

9 1 21.96 102.90 71.33 44.32 61.31 47.99 36.10 119.44 81.47 5.86 8.42 17.46
2 15.85 79.94 76.93 47.04 66.16 49.19 35.89 79.19 48.63 3.68 8.32 16.36
3 9.82 35.54 31.83 20.45 41.78 46.37 35.67 32.33 24.12 0.94 4.36 4.03

10 1 11.25 103.99 104.82 35.16 64.95 44.74 35.72 34.20 26.34 0.79 6.21 2.66
2 13.89 121.33 101.77 34.84 55.48 44.45 35.67 37.37 25.81 0.68 10.78 1.48
3 8.79 47.24 37.19 19.36 36.39 42.13 35.70 9.90 23.93 0.36 3.03 0.99

11 1 1.43 23.77 20.68 13.58 24.61 34.08 28.41 6.03 3.13 0.28 2.15 1.13
2 3.48 30.20 21.03 12.99 22.97 31.16 26.01 6.51 4.13 0.25 2.06 1.02
3 3.64 34.71 24.65 16.42 30.97 31.09 25.87 5.58 2.56 0.24 1.90 0.93

12 1 3.74 29.14 24.38 13.75 27.90 30.82 25.96 5.10 2.39 0.21 1.83 0.92
2 4.81 42.44 45.58 18.39 30.15 31.71 26.18 4.85 2.08 0.20 2.14 0.96
3 3.86 27.40 26.92 13.50 23.49 31.78 26.27 4.78 1.93 0.15 1.79 0.80

1983 1 1 4.01 20.02 11.61 22.25 12.49 26.71 30.92 26.40 4.06 1.49 0.15 1.60 0.76
2 2.77 18.72 16.21 22.98 13.28 30.98 30.79 26.58 3.78 1.20 0.13 1.45 0.70
3 2.85 18.52 15.98 22.59 13.57 29.87 30.82 28.71 3.90 0.94 0.18 1.56 0.78

2 1 3.80 23.75 16.64 23.46 13.04 29.89 31.50 26.31 4.13 1.35 0.19 1.64 0.83
2 3.61 30.70 26.16 33.24 16.64 30.94 31.67 26.67 4.36 1.90 0.15 1.75 0.77
3 2.57 39.79 26.58 29.61 14.50 32.64 31.86 26.72 4.03 2.19 0.13 1.72 0.86

3 1 1.18 22.89 19.34 24.00 13.85 33.65 32.08 27.82 3.87 2.28 0.12 1.62 0.57
2 7.64 48.93 43.39 48.49 20.83 49.88 37.55 27.12 5.31 3.63 0.14 2.70 0.52
3 1.10 28.71 27.07 30.83 15.86 30.61 28.79 6.39 2.62 0.19 5.58 0.34

4 1 4.33 33.71 23.29 27.44 13.00 28.92 33.37 27.02 12.39 3.99 0.19 3.26 0.38
2 6.01 45.11 29.46 34.52 13.91 28.97 32.96 28.65 8.42 3.98 0.57 4.49 0.55
3 3.40 69.10 67.47 62.35 24.27 52.79 34.02 28.75 13.96 7.08 2.13 2.74 0.61

5 1 0.98 34.64 27.77 30.79 12.83 30.95 32.95 26.67 7.52 4.36 2.33 0.76
2 1.80 24.82 45.43 53.02 18.59 55.30 33.09 27.30 15.98 6.84 8.22 3.12
3 5.01 54.66 140.50 197.76 110.51 154.28 35.94 26.79 44.76 25.50 0.76 30.85 2.21

6 1 4.82 81.57 65.09 85.97 46.69 66.41 34.86 26.49 39.36 24.52 0.85 18.85 2.52
2 2.25 32.12 18.69 31.24 19.85 42.31 35.76 27.76 11.68 5.84 0.34 2.71 2.05
3 2.82 25.54 21.26 37.19 25.53 55.42 51.69 40.82 17.75 8.12 0.33 2.44 1.72

7 1 2.17 43.11 24.80 41.59 29.62 70.86 54.62 42.64 18.93 12.54 0.33 2.30 1.34
2 2.73 53.38 41.49 47.02 30.90 52.40 54.40 42.77 32.76 25.71 1.84 7.09 4.68
3 27.51 140.63 146.25 152.33 90.20 77.69 75.34 46.72 122.68 79.64 3.37 32.05 18.02

8 1 32.93 184.59 84.40 106.89 53.07 67.59 55.10 39.26 184.76 118.84 12.69 24.56
2 38.37 174.42 126.12 165.10 81.34 91.31 58.48 44.52 215.41 119.59 30.24 94.75
3 54.02 199.57 147.36 165.14 94.89 104.23 115.73 81.19 319.71 181.77 17.85 53.00

9 1 16.23 200.22 188.74 227.77 165.47 210.01 199.05 217.30 189.71 126.56 17.27 20.64
2 13.56 192.74 183.83 265.00 176.18 236.82 211.37 248.46 181.29 103.69 23.06 36.05
3 7.49 164.88 132.34 206.29 131.52 141.07 127.09 127.50 66.19 41.99 22.29 9.05

10 1 5.38 78.41 51.56 73.47 66.90 63.39 67.45 57.57 28.05 14.60 7.32 2.75
2 6.56 64.89 44.61 66.22 58.18 65.24 65.49 58.66 12.23 7.28 7.52 1.74
3 3.02 67.69 44.72 65.22 49.62 60.22 59.81 54.46 8.43 4.50 2.63 1.02

11 1 1.93 37.84 22.74 45.06 29.41 47.61 47.64 45.89 5.88 3.18 1.39 0.93
2 1.43 51.52 37.17 74.60 46.35 56.14 62.15 55.72 5.94 2.82 1.14 0.78
3 0.75 52.58 37.99 62.04 46.06 58.28 63.08 59.43 5.23 2.36 0.77 0.69

12 1 0.74 53.73 39.59 64.57 47.30 58.84 63.44 61.41 3.99 1.93 0.58 0.60
2 0.67 56.21 38.11 54.27 48.64 60.22 64.79 65.79 4.16 1.71 0.52 0.51
3 0.73 58.10 36.75 55.02 51.28 61.33 66.38 61.51 4.24 1.84 0.53 0.53

1984 1 1 0.61 60.68 38.77 61.00 54.27 58.65 66.46 61.79 4.18 1.78 0.38 0.46 0.55
2 0.59 49.13 24.03 44.29 37.43 46.44 44.69 46.15 3.68 1.38 0.37 0.44 0.63
3 0.74 28.70 17.25 25.27 22.58 35.90 32.26 26.59 3.52 1.20 0.37 0.42 0.69

2 1 0.68 23.86 15.55 19.90 17.71 33.16 29.14 26.80 3.39 1.03 0.36 0.35 0.83
2 0.73 19.64 13.33 17.76 15.70 29.56 29.04 26.49 2.66 0.83 0.34 0.35 0.76
3 0.60 17.62 12.54 15.18 14.46 28.84 29.10 26.27 2.61 0.69 0.34 0.35 0.84

3 1 0.56 17.61 12.80 15.47 15.13 29.13 28.88 27.21 2.69 0.89 0.34 0.52 0.57
2 0.58 17.43 10.37 15.31 14.79 30.33 26.11 26.72 2.87 1.07 0.33 0.52 0.52
3 0.56 15.32 10.83 13.23 13.42 29.59 25.26 26.03 2.87 0.84 0.34 0.52 0.37

4 1 0.15 13.16 10.48 11.10 11.67 30.10 25.34 25.34 2.52 0.61 0.32 0.46 0.38
2 0.13 10.59 10.06 8.77 10.39 28.78 25.24 24.75 2.13 0.54 0.31 0.51 0.58
3 0.12 8.42 9.95 8.56 10.22 27.64 24.01 23.67 1.92 0.35 0.29 0.44 0.61

5 1 0.09 6.40 8.30 12.94 12.63 29.46 30.64 28.89 1.89 0.25 0.29 0.46 0.76
2 0.57 30.05 24.35 28.77 23.94 38.01 35.56 33.22 5.76 1.04 0.36 1.05 1.18
3 2.21 47.13 44.13 40.23 28.95 42.55 36.26 32.35 4.58 1.70 0.64 3.27 1.81

6 1 2.17 35.96 31.76 33.84 28.27 38.64 36.26 31.41 17.24 10.72 0.60 1.63 2.52
2 1.68 21.16 22.92 23.70 20.62 36.26 35.26 31.36 15.51 10.09 0.49 1.04 2.69
3 9.71 40.30 35.35 31.63 23.05 37.15 35.80 32.00 43.78 33.37 0.90 2.88 11.32

7 1 5.82 41.74 39.28 29.67 23.56 36.24 36.75 32.66 48.58 33.15 1.28 3.00 5.24
2 33.18 67.05 46.50 34.74 25.66 43.76 32.10 149.91 82.72 2.54 6.90 31.29
3 66.50 87.49 67.85 49.04 34.25 50.40 36.05 175.87 89.61 1.89 6.69 57.60

8 1 70.00 80.37 70.85 72.21 50.73 53.37 43.87 201.31 114.56 3.01 6.68 43.38
2 28.35 90.17 86.53 83.94 65.49 74.80 47.38 123.53 82.95 2.90 11.05 23.83
3 9.43 53.53 50.38 49.93 40.64 61.07 41.26 97.05 60.03 4.53 7.96 11.77

9 1 15.10 95.51 99.92 90.48 64.78 84.22 56.94 180.04 117.90 5.82 18.02 34.18
2 10.23 96.31 98.38 93.45 53.22 63.92 44.67 96.02 63.63 2.20 13.98 10.08
3 5.80 60.36 40.11 44.32 29.20 47.53 37.03 35.53 22.78 0.72 2.71 2.86

10 1 1.89 24.77 17.99 22.90 17.36 36.38 33.53 10.93 8.14 0.41 1.16 1.61
2 0.76 15.31 15.61 23.55 21.63 41.34 50.84 39.52 5.83 4.22 0.31 0.65 1.08
3 0.58 19.98 14.10 24.24 22.31 38.77 45.47 38.72 3.82 2.47 0.24 0.47 0.86

11 1 0.96 20.13 15.87 23.11 22.77 36.79 46.01 38.04 3.39 1.66 0.20 0.42 0.98
2 1.01 24.62 16.57 25.82 23.05 38.12 44.69 38.69 3.29 1.29 0.17 0.35 0.84
3 1.00 21.81 14.05 21.98 19.14 36.57 43.97 37.53 2.97 1.13 0.16 0.32 0.72
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12 1 0.87 27.18 22.37 28.93 22.95 39.79 46.81 39.54 2.82 0.89 0.30 0.27 0.60
2 1.03 33.38 20.40 27.19 22.66 37.68 41.01 34.08 2.76 0.97 0.20 0.32 0.61
3 0.98 23.50 18.76 22.75 18.04 34.51 38.24 32.67 2.82 0.88 0.22 0.27 0.63

1985 1 1 1.00 21.90 19.99 20.76 15.81 34.26 34.73 29.72 2.78 0.69 0.21 0.25 0.68
2 0.88 19.33 17.39 18.36 14.94 31.22 34.32 29.04 2.49 0.54 0.19 0.20 0.90
3 0.82 21.61 20.69 19.25 13.71 33.43 35.17 29.69 2.68 0.61 0.19 0.24 0.86

2 1 0.61 21.40 22.59 20.04 15.83 33.63 37.03 30.46 2.63 0.55 0.22 0.33 0.85
2 0.33 21.49 21.53 18.82 14.10 31.22 34.82 29.71 2.26 0.41 0.18 0.22 0.99
3 0.19 18.71 20.69 17.60 13.64 33.15 33.92 29.32 1.87 0.35 0.16 0.20 0.78

3 1 0.15 18.33 20.29 17.46 13.71 30.84 32.53 27.66 1.64 0.49 0.15 0.22 0.59
2 0.14 16.66 18.30 14.89 11.51 29.34 32.29 27.57 1.62 0.39 0.14 0.19 0.53
3 1.18 14.94 26.32 18.63 12.83 31.45 35.06 30.25 1.68 0.52 0.17 0.34

4 1 1.39 47.00 34.78 30.36 16.91 36.11 32.71 27.85 2.29 0.87 0.19 1.35
2 0.77 54.35 66.60 51.72 25.77 45.35 32.67 27.48 2.10 0.87 0.15 1.10
3 1.02 67.81 72.91 22.78 23.56 34.71 32.40 27.30 3.78 1.72 0.17 0.67 1.65

5 1 16.12 93.19 115.17 99.88 43.39 42.93 33.73 27.39 16.91 1.49 0.17 1.82 5.65
2 3.73 96.42 116.62 77.81 38.83 36.66 33.69 28.31 8.84 0.17 1.80 1.66
3 0.91 27.68 29.29 24.48 15.45 33.64 34.34 29.39 4.61 0.15 0.51 1.28

6 1 0.41 15.44 22.65 17.17 15.17 32.91 39.07 33.04 4.25 0.13 0.28 1.57
2 0.30 19.57 24.55 20.81 16.75 33.48 43.17 36.70 4.77 0.21 0.65 1.73
3 0.40 20.14 29.56 25.82 19.24 34.01 43.22 36.81 13.35 10.11 0.24 0.75 2.07

7 1 15.54 35.10 36.17 24.21 37.38 49.93 36.05 29.60 21.13 0.26 3.36 3.29
2 24.01 64.65 50.15 30.25 42.45 46.55 33.77 55.51 45.88 0.42 7.40 6.66
3 38.96 90.03 48.01 26.32 46.32 43.74 27.00 165.77 110.33 1.34 3.72 33.16

8 1 114.57 190.33 78.46 68.20 56.43 26.76 293.41 151.92 4.39 5.63 69.55
2 81.39 190.28 94.55 73.01 61.19 32.19 287.25 153.70 6.74 8.62 73.58
3 86.16 190.08 233.36 187.68 155.12 216.03 143.64 281.65 159.99 4.31 12.23 46.26

9 1 44.31 208.13 240.97 278.94 226.73 297.82 222.56 184.59 106.79 5.19 13.60 31.46
2 59.19 197.81 220.11 235.91 176.65 200.58 155.97 112.29 66.30 3.02 9.71 16.44
3 103.04 64.62 98.62 60.68 91.69 69.31 75.97 26.46 1.30 6.13 12.49

10 1 30.29 50.62 30.75 22.34 36.82 32.75 31.77 19.95 10.62 0.95 2.74 4.71
2 2.58 8.66 25.69 13.93 16.06 30.92 28.27 24.63 9.24 5.60 0.60 1.39 3.46
3 2.40 7.60 14.14 13.75 14.43 30.70 27.37 23.94 4.45 2.77 0.38 0.98 1.75

11 1 2.20 9.25 8.40 14.61 15.69 32.42 27.31 24.89 3.45 1.99 0.31 1.02 1.19
2 1.85 9.97 8.09 18.20 16.74 26.70 27.22 24.51 3.13 1.52 0.26 0.84 1.10
3 1.66 11.17 8.61 16.67 17.40 26.85 27.49 24.80 4.50 1.22 0.24 0.75 1.21

12 1 1.11 9.96 10.82 21.46 19.40 31.11 34.37 28.56 4.30 1.09 0.22 0.66 1.46
2 0.91 12.68 12.25 23.67 16.72 27.22 26.63 24.46 4.14 1.01 0.18 0.66 1.61
3 0.61 14.27 13.81 28.63 21.56 33.09 34.09 35.96 2.76 0.92 0.19 0.67 1.47

1986 1 1 0.45 36.76 30.59 30.12 42.13 43.92 2.22 0.85 0.19 1.30 0.01
2 0.35 39.40 15.60 26.82 35.65 39.31 2.04 0.57 0.17 1.22 0.01
3 0.20 34.00 13.00 25.19 37.80 40.96 1.86 0.39 0.18 1.06 0.01

2 1 0.13 41.08 29.95 27.32 38.20 43.12 3.00 0.44 0.19 1.22 0.01
2 1.58 46.63 31.11 28.24 38.27 41.75 3.62 0.35 0.17 1.30 0.02
3 1.99 28.80 53.87 38.22 33.15 41.06 38.17 41.03 13.40 1.63 0.19 1.51 0.02

3 1 3.09 59.23 68.69 40.93 39.34 47.50 38.28 40.82 6.95 1.62 0.23 1.14 2.33 0.09
2 0.05 26.05 49.57 32.14 29.43 42.80 39.38 41.08 4.10 1.08 0.11 2.88 1.94 0.04
3 6.01 45.92 54.15 17.76 32.20 43.99 39.44 42.04 5.94 1.94 0.13 0.68 2.13 0.03

4 1 4.11 42.19 53.37 33.67 29.31 40.58 39.14 41.86 12.48 2.89 0.20 2.59 4.60 0.32
2 5.17 40.27 52.89 32.44 27.30 40.56 39.04 40.92 9.36 2.45 0.24 1.24 2.76 0.22
3 2.35 26.51 51.03 31.54 29.21 41.44 39.78 42.26 8.41 2.68 0.14 4.00 2.27 0.42

5 1 0.60 19.64 48.99 31.07 28.14 36.99 36.26 39.51 6.06 2.42 0.18 1.29 1.56 0.10
2 1.08 22.02 54.12 30.95 26.95 40.75 39.48 38.07 11.36 5.39 0.15 5.98 1.95 0.08
3 8.03 33.56 64.93 40.38 29.20 45.84 39.59 39.34 6.83 1.90 0.12 3.95 1.12 0.03

6 1 22.91 20.90 57.03 34.43 27.79 45.40 45.20 43.42 5.01 4.19 0.11 3.33 1.00 0.03
2 12.24 34.85 73.84 50.62 43.55 55.69 60.76 48.90 18.02 12.42 0.47 2.78 3.34 0.04
3 21.69 65.43 96.37 68.69 48.40 68.07 66.92 49.88 45.47 26.57 0.64 6.10 5.99 0.95

7 1 21.99 105.62 131.99 91.37 65.71 90.80 66.00 52.03 52.59 25.88 0.26 15.25 9.05 0.82
2 10.61 88.90 104.83 82.33 66.49 80.64 89.55 63.74 50.96 36.46 3.02 24.33 5.25 0.88
3 27.85 122.80 124.05 107.12 73.14 81.56 101.61 64.45 103.48 70.92 4.90 13.02 17.17 6.64

8 1 37.01 123.49 124.06 117.35 71.05 80.40 75.14 51.08 130.38 75.31 2.48 27.49 24.51 5.56
2 34.02 127.85 106.60 98.36 60.53 53.49 45.41 34.94 162.11 105.36 2.16 13.66 23.79 3.08
3 43.52 102.99 56.71 51.70 32.96 46.35 41.15 31.36 172.95 119.99 3.16 9.25 30.40 3.60

9 1 20.22 83.36 67.77 59.31 37.74 53.66 49.31 39.15 151.51 101.09 7.39 8.45 23.62 2.49
2 34.11 123.03 91.61 72.56 38.04 63.10 49.61 33.37 111.36 69.20 3.71 13.59 16.84 2.70
3 9.02 54.43 59.97 41.93 24.48 39.17 36.69 30.48 45.75 30.21 15.85 2.08 8.64 7.11 0.48

10 1 4.34 26.19 27.72 20.28 44.41 35.99 30.82 14.31 26.94 7.42 0.43 9.45 4.59 0.17
2 2.59 18.12 21.16 16.89 38.43 36.94 35.13 6.68 4.49 2.95 0.33 2.79 4.62 0.10
3 1.92 22.52 29.01 18.27 36.42 37.28 36.08 4.50 2.62 1.77 0.12 2.44 3.92 0.06

11 1 1.64 19.42 23.82 21.93 35.63 39.73 37.11 3.61 1.85 1.25 0.10 1.74 2.87 0.04
2 1.08 19.12 23.89 21.92 38.78 38.17 36.58 3.61 1.40 0.98 0.09 1.52 1.80 0.03
3 1.02 18.39 24.69 22.57 37.63 37.91 35.76 3.51 1.26 0.78 0.04 1.39 1.02 0.03

12 1 1.11 20.27 28.75 24.66 38.60 40.14 37.66 3.29 1.08 0.63 1.33 0.68 0.03
2 1.04 18.99 24.95 23.56 39.12 40.79 37.21 3.26 1.02 0.60 1.38 0.63 0.03
3 1.11 18.97 25.53 21.79 37.51 35.42 32.99 3.25 0.87 0.50 1.28 0.68 0.02

1987 1 1 0.98 18.55 21.53 20.09 18.21 32.35 39.30 37.22 3.23 0.83 0.51 0.64 0.73 0.03
2 0.81 15.77 20.71 15.33 21.65 25.83 33.78 30.10 2.90 0.75 0.42 0.65 0.68 0.02
3 0.66 15.04 19.47 14.57 15.97 28.68 31.71 28.10 2.74 0.64 0.36 0.72 0.77 0.02

2 1 0.51 14.23 19.85 18.75 16.18 27.89 31.55 30.33 2.70 0.48 0.14 0.61 0.76 0.02
2 0.45 14.48 19.80 17.22 15.62 30.71 31.51 30.00 3.10 0.93 0.16 0.60 1.00 0.02
3 1.02 20.26 23.65 25.33 22.15 36.29 31.44 29.84 5.61 1.83 0.22 0.18 1.68 0.94 0.03

3 1 2.75 36.81 30.62 38.46 19.33 37.62 33.21 29.72 9.55 3.17 1.61 7.12 2.40 0.13
2 2.87 56.50 40.46 56.66 39.91 44.70 33.34 30.48 14.38 4.56 3.23 5.74 3.06 0.11
3 6.61 39.65 30.47 25.12 37.46 31.48 31.91 30.13 14.29 6.33 3.09 3.59 2.37 0.05

4 1 5.48 81.50 48.38 50.72 36.63 42.30 32.29 29.65 78.29 22.62 5.06 8.49 4.72 0.09
2 4.80 93.90 54.86 67.56 39.24 54.82 34.12 32.09 31.41 8.59 6.36 7.39 6.58 0.06
3 0.86 30.18 27.60 22.93 6.40 34.94 31.46 29.76 6.55 3.33 1.89 0.99 1.46 0.02

5 1 0.47 13.89 24.76 18.69 6.78 33.23 32.13 30.04 3.93 3.11 0.85 0.82 0.86 0.01
2 1.26 28.41 32.09 25.36 7.49 35.92 34.67 30.35 4.77 3.66 1.34 0.51 0.80 0.02
3 20.83 159.58 85.89 93.67 39.69 80.69 48.43 34.42 53.24 18.69 8.26 22.17 9.40 0.48
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 =>
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6 1 9.90 55.85 41.37 43.61 21.81 45.48 36.72 32.20 42.09 22.81 14.02 12.80 4.31 0.43
2 4.50 24.19 31.32 22.79 9.14 32.96 33.88 30.84 25.22 13.46 8.11 5.93 3.16 0.18
3 5.47 16.09 24.70 19.69 7.87 33.20 32.67 30.67 20.46 13.33 11.15 5.83 2.05 0.05

7 1 7.68 11.11 22.90 16.98 4.97 31.79 34.02 32.12 21.10 11.35 4.75 6.20 0.46
2 3.92 18.42 21.86 25.17 10.02 33.45 36.31 43.93 27.24 15.62 4.50 9.80 1.46
3 4.86 26.55 35.76 28.95 14.64 36.26 51.96 41.22 69.38 45.71 23.75 8.51 11.96 0.75

8 1 11.68 26.39 37.57 27.00 13.51 38.78 44.74 37.55 104.81 75.69 27.56 6.34 12.97 1.41
2 30.97 111.82 116.51 92.85 53.10 68.58 56.32 40.04 92.84 111.51 33.15 10.18 16.22 2.55
3 23.00 120.19 76.40 72.90 37.67 58.77 52.55 38.36 22.31 76.94 28.95 5.59 9.58 8.83 1.14

9 1 6.59 55.63 54.96 49.92 29.06 53.81 46.52 31.23 15.60 39.24 21.56 8.67 5.98 4.48 0.24
2 3.41 41.26 55.21 37.64 17.94 50.55 48.44 29.88 17.74 27.16 18.83 7.66 4.37 3.78 0.19
3 2.80 35.33 41.40 38.22 19.98 44.71 35.38 29.92 20.51 13.03 10.18 3.49 22.52 2.08 0.11

10 1 3.28 24.00 42.47 21.69 6.93 32.26 36.36 31.77 8.93 7.13 5.01 0.91 6.98 1.17 0.07
2 1.71 19.64 37.41 18.91 6.12 30.16 34.66 30.87 5.70 4.03 2.56 0.80 4.78 0.83 0.04
3 0.99 11.82 35.06 13.73 5.42 29.41 33.76 29.77 4.84 2.64 1.55 0.69 3.53 0.86 0.02

11 1 0.84 18.12 39.30 19.48 6.38 29.85 35.93 31.01 4.16 1.79 1.11 0.53 3.27 0.99 0.01
2 0.63 15.00 39.11 14.75 5.16 26.37 33.13 27.73 3.52 1.48 0.97 0.44 2.92 1.13 0.01
3 0.64 16.24 37.96 14.39 5.24 29.42 32.16 30.55 3.49 1.32 0.83 0.43 2.85 0.96 0.01

12 1 0.56 15.41 36.41 15.42 4.31 29.55 33.28 32.79 3.44 1.16 0.75 0.38 2.74 1.02 0.01
2 0.66 16.64 38.05 16.01 5.80 30.17 33.77 31.33 2.99 1.01 0.71 0.32 2.87 1.05 0.01
3 0.63 16.02 39.75 16.89 4.94 29.91 33.90 32.92 2.56 0.90 0.60 0.38 2.67 1.09 0.01

1988 1 1 2.04 28.29 44.87 37.04 14.59 38.73 31.75 28.93 3.33 0.83 0.58 0.38 2.74 1.30 0.01
2 0.69 21.98 37.98 22.46 5.78 33.31 32.08 30.69 3.23 0.82 0.49 0.38 2.67 1.97 0.01
3 0.67 22.00 38.95 19.67 7.09 33.46 32.18 31.64 3.06 0.56 0.28 0.35 2.56 1.20 0.01

2 1 0.53 19.98 32.89 19.10 5.89 32.83 32.66 30.36 2.92 0.52 0.23 0.31 2.55 1.17 0.00
2 6.70 26.19 33.33 22.66 7.06 33.42 31.64 29.35 3.34 0.76 0.31 0.35 3.97 1.80 0.02
3 2.27 27.46 35.31 25.05 6.56 30.87 30.92 28.41 3.31 0.73 0.52 0.43 2.72 1.34 0.02

3 1 0.98 40.77 37.45 20.75 5.62 29.45 31.39 29.26 3.44 0.88 0.56 0.36 2.61 1.25 0.01
2 0.15 19.59 31.63 16.25 5.23 33.17 30.71 29.00 2.98 0.40 0.19 0.29 2.46 1.00 0.00
3 0.10 18.00 30.57 15.58 5.44 28.29 29.97 27.42 2.74 0.35 0.08 0.23 2.46 0.99 0.00

4 1 0.04 16.28 25.69 9.48 2.91 26.76 23.72 20.50 2.92 0.56 0.23 0.21 2.34 1.04 0.00
2 1.65 26.16 38.25 22.85 6.01 27.49 28.09 23.98 3.90 0.88 0.66 0.30 3.63 2.79 0.03
3 4.77 32.02 49.49 27.22 21.64 35.31 23.63 21.13 6.05 2.20 0.85 0.22 4.44 2.10 0.01

5 1 1.66 10.14 18.54 8.12 2.20 21.07 21.64 19.76 3.60 1.86 0.47 0.24 2.59 1.37 0.01
2 0.96 5.95 12.05 8.24 2.35 17.80 16.75 15.88 3.04 1.10 0.35 0.26 3.31 1.20 0.01
3 0.22 3.91 8.15 1.04 0.61 12.81 15.46 14.29 2.92 0.46 0.25 0.22 2.60 0.91 0.00

6 1 0.38 6.04 15.96 6.85 2.80 21.19 23.85 21.40 5.07 1.24 0.70 0.35 2.94 1.69 0.01
2 2.56 4.90 17.17 6.65 1.34 22.61 12.67 12.24 8.80 5.77 1.16 0.36 2.78 1.38 0.01
3 2.26 5.80 23.10 6.67 1.38 13.95 14.33 14.05 14.93 11.18 2.40 0.46 3.06 1.98 0.01

7 1 11.75 16.78 28.61 17.91 5.17 31.88 22.47 22.91 34.52 28.72 8.65 1.79 4.80 5.46 5.50
2 37.83 82.87 85.43 74.88 28.17 72.40 22.47 20.93 65.54 46.60 21.41 1.82 10.09 10.40 2.90
3 60.21 66.48 84.24 45.72 11.69 28.66 14.04 16.95 54.86 50.72 24.47 5.98 6.61 12.20 1.87

8 1 125.41 183.89 132.76 97.10 19.23 45.37 8.14 10.97 199.90 107.71 34.19 8.83 15.67 24.23 7.00
2 111.86 209.97 137.31 141.93 48.84 62.24 10.85 10.71 290.67 195.89 36.27 10.10 28.00 43.35 11.87
3 161.20 188.57 89.50 108.98 45.25 66.61 10.43 11.07 257.38 163.97 34.21 9.97 32.05 23.45 5.45

9 1 237.54 162.06 76.17 93.85 42.86 64.57 10.35 11.06 180.89 118.30 32.06 4.96 36.45 17.72 1.60
2 156.73 202.50 103.13 146.96 56.51 67.96 27.20 29.69 244.66 124.68 32.57 7.43 32.87 43.61 7.53
3 70.57 211.38 136.55 198.18 112.77 114.91 97.32 91.03 159.69 89.67 27.64 4.16 21.67 9.95 1.17

10 1 8.92 127.31 62.95 53.35 39.60 55.76 50.13 26.18 34.62 22.80 13.07 1.73 10.68 3.60 0.27
2 6.31 49.96 61.31 20.33 42.58 34.36 20.34 21.06 11.35 9.71 1.90 9.78 3.27 0.13
3 4.33 37.60 12.31 28.93 28.01 23.32 10.53 6.20 4.42 0.72 6.33 3.56 0.07

11 1 2.62 14.64 4.58 20.89 22.62 22.67 5.79 2.87 2.16 0.49 4.65 2.79 0.04
2 1.43 13.18 5.23 23.75 21.44 22.75 4.77 2.09 1.71 0.44 4.00 2.25 0.02
3 1.11 13.95 5.81 22.18 21.43 16.63 4.24 1.71 1.37 0.37 3.77 1.85 0.02

12 1 1.28 13.42 4.81 22.45 22.07 17.23 3.97 1.51 1.12 0.23 3.46 1.55 0.02
2 1.27 14.01 5.69 22.65 21.80 22.00 3.96 1.55 1.03 0.22 3.35 1.34 0.02
3 0.73 13.19 5.26 22.63 21.83 25.66 3.62 1.19 0.79 0.21 3.25 1.17 0.02

1989 1 1 0.76 15.73 14.30 6.49 22.79 23.14 25.33 4.23 1.53 0.76 0.15 3.08 1.04 0.02
2 1.10 14.85 14.00 5.99 23.88 23.42 26.19 4.27 1.33 0.78 0.20 3.08 0.97 0.02
3 1.71 14.64 16.32 15.29 6.72 25.06 21.83 25.72 4.27 1.71 0.83 0.20 3.08 0.90 0.01

2 1 1.56 38.62 27.09 29.11 12.67 31.71 22.92 26.81 7.66 2.79 1.37 0.36 3.73 1.71 0.02
2 1.32 32.98 22.04 23.75 10.96 27.25 24.89 26.84 5.88 2.41 1.20 0.21 3.30 1.08 0.01
3 0.63 29.70 16.80 14.56 6.44 25.90 23.15 26.12 4.33 1.60 0.63 0.16 2.83 0.87 0.01

3 1 0.55 24.39 16.30 13.85 5.67 22.71 22.39 26.77 4.05 0.87 0.30 0.13 2.65 0.36 0.01
2 0.93 28.51 19.11 16.01 7.74 27.30 22.07 26.14 4.02 0.83 0.51 0.11 3.28 1.12 0.01
3 0.68 48.49 33.48 27.62 9.17 26.99 22.75 25.03 11.65 3.52 1.20 0.21 3.56 1.52 0.02

4 1 1.63 106.93 76.72 55.76 17.57 30.54 22.77 23.89 9.25 3.04 1.95 0.58 5.47 1.22 0.02
2 1.30 66.95 49.95 46.58 24.55 40.85 26.98 23.88 10.03 2.53 1.04 0.30 4.49 1.26 0.01
3 6.76 111.61 70.71 56.62 24.16 33.84 26.90 27.06 15.84 7.15 3.20 0.33 5.64 5.77 0.37

5 1 1.35 34.40 30.41 30.10 21.38 33.36 26.59 28.22 7.05 1.81 1.15 0.21 1.75 0.02
2 0.57 29.64 22.96 19.50 9.15 30.23 26.39 30.59 4.45 0.87 0.62 0.18 1.65 0.01
3 0.31 27.51 21.29 18.05 8.72 31.04 26.75 31.74 4.01 1.04 0.78 0.19 1.58 0.01

6 1 0.23 26.92 21.88 17.44 8.41 33.48 27.37 40.35 3.80 1.04 0.65 0.24 2.05 0.00
2 0.57 34.59 34.70 31.30 18.45 45.68 40.07 46.64 11.14 5.58 2.35 0.36 2.14 0.01
3 0.63 39.38 35.91 34.24 22.92 45.15 41.91 43.87 12.23 6.00 2.92 0.30 3.07 0.01

7 1 4.19 43.24 43.07 44.25 25.43 57.45 46.25 39.66 39.63 29.66 11.73 0.81 6.72 0.03
2 8.73 128.58 99.32 100.48 62.34 74.31 60.47 37.73 95.92 61.94 22.09 1.17 18.46 0.36
3 9.52 105.39 70.86 76.86 49.18 65.07 59.88 46.70 182.57 113.35 33.07 2.41 27.61 2.32

8 1 33.72 125.69 66.01 72.58 46.72 75.23 70.72 71.55 121.42 83.21 28.36 2.24 27.50 10.79
2 48.90 171.53 113.05 112.02 58.17 85.16 62.75 52.27 134.46 79.69 24.95 7.46 45.67 4.97
3 71.27 181.26 110.99 115.37 56.73 86.53 50.70 42.33 303.63 125.89 35.34 11.33 91.43 5.80

9 1 32.42 186.85 135.86 152.03 108.45 138.48 91.41 111.21 266.56 126.59 35.26 2.45 34.25 2.57
2 13.05 183.04 140.65 182.87 149.19 167.74 127.64 193.05 129.01 82.95 29.10 3.25 26.93 1.96
3 6.16 167.15 134.74 154.77 111.65 134.05 98.08 126.37 56.38 37.30 19.14 2.52 8.88 0.42

10 1 3.08 102.47 81.36 92.05 50.74 74.94 57.18 102.93 19.04 11.45 8.17 0.76 3.32 0.15
2 2.58 29.32 25.47 32.90 19.70 32.80 37.91 44.49 9.56 5.04 3.96 0.43 2.18 0.08
3 3.24 24.40 23.96 27.64 16.50 32.29 36.83 43.55 10.78 5.85 5.12 0.30 1.62 0.04

11 1 0.75 17.37 21.49 25.72 13.87 34.77 38.47 43.62 4.66 2.13 2.11 0.17 1.43 0.02
2 0.49 22.66 24.65 30.42 28.99 35.10 39.53 43.32 3.56 2.15 1.50 0.18 3.63 1.46 0.02
3 0.52 18.29 21.31 24.08 18.33 35.75 35.99 42.28 4.14 1.98 1.21 0.18 3.71 1.57 0.02
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12 1 0.59 30.74 29.76 36.35 24.09 39.03 41.53 43.37 3.98 1.52 1.11 0.17 3.63 1.50 0.02
2 1.64 26.81 28.12 34.61 18.55 35.21 34.59 42.21 4.11 1.52 1.43 0.17 4.39 1.56 0.02
3 2.77 35.68 27.82 30.45 26.36 36.10 35.16 41.65 4.42 1.77 1.29 0.14 3.92 1.82 0.02

1990 1 1 2.38 28.98 22.93 23.04 16.46 27.20 30.34 41.01 3.51 1.38 0.90 0.09 3.46 1.42 0.01
2 2.09 35.55 23.19 22.57 15.98 30.23 30.29 37.46 3.15 0.99 0.74 0.07 3.21 1.46 0.01
3 0.59 38.78 22.38 23.89 14.96 29.40 30.64 35.46 3.69 0.97 0.68 0.04 3.18 1.43 0.01

2 1 4.17 61.33 36.05 58.51 32.93 37.15 30.32 31.28 4.92 1.91 1.74 0.51 3.58 2.54 0.02
2 4.17 72.98 48.90 73.86 32.30 39.37 25.34 32.46 8.19 2.58 1.85 0.36 6.47 2.69 0.11
3 3.55 178.96 134.81 158.28 80.01 70.30 30.95 30.44 28.66 7.93 3.19 0.38 27.66 5.82 0.05

3 1 3.67 123.97 93.09 98.43 36.97 66.01 30.11 29.91 42.47 7.03 4.75 0.16 21.14 5.67 0.02
2 3.24 68.68 39.62 61.89 23.51 34.00 27.81 27.90 8.39 2.43 1.70 0.12 7.94 2.11 0.01
3 1.70 60.49 39.53 56.71 18.49 31.77 28.47 27.99 6.71 1.83 1.37 0.08 6.94 2.34 0.01

4 1 2.97 127.35 128.12 131.98 34.37 51.17 29.35 29.14 48.99 14.28 4.22 0.18 27.23 14.04 0.09
2 0.85 53.96 55.54 41.41 28.22 36.12 27.35 28.32 11.54 3.19 1.12 0.17 9.56 2.42 0.04
3 2.12 45.56 43.37 31.04 20.84 48.09 30.67 31.75 11.94 2.31 0.99 0.30 7.47 3.04 0.04

5 1 1.00 39.10 41.95 55.05 21.82 31.60 32.13 32.92 5.28 1.71 0.84 0.33 6.14 1.79 0.02
2 0.94 30.28 29.52 28.49 17.76 32.29 31.51 33.58 4.04 0.99 0.67 0.19 5.18 1.74 0.02
3 0.40 25.69 20.94 21.46 15.09 29.30 29.65 32.03 5.17 1.39 0.65 0.20 4.59 2.11 0.02

6 1 0.44 10.91 19.76 17.31 11.65 32.35 30.24 33.07 9.67 4.32 1.93 0.34 5.06 2.58 0.03
2 0.63 14.45 25.00 33.51 40.83 38.46 10.40 5.33 3.14 0.32 4.56 2.25 0.02
3 2.10 12.62 22.61 31.49 32.86 33.63 13.27 8.43 5.63 0.41 4.53 2.34 0.02

7 1 9.36 19.60 29.01 36.42 33.37 32.62 43.20 25.31 17.35 1.43 8.18 4.76 0.07
2 18.28 30.36 35.78 43.98 30.16 37.66 89.55 48.41 19.16 13.04 9.49 15.02 0.57
3 24.22 80.76 73.68 43.42 29.41 32.35 144.10 79.10 27.70 18.75 18.41 23.85 1.94

8 1 59.39 108.68 50.68 46.70 30.12 26.97 186.68 111.01 33.34 20.83 12.20 51.49 9.97
2 147.21 201.71 88.49 70.14 32.52 26.40 276.65 137.98 33.56 22.80 23.19 83.63 29.12
3 17.86 161.60 75.38 76.63 30.49 49.37 241.77 123.32 34.25 19.83 30.30 59.41 5.16

9 1 18.05 194.85 146.57 111.29 78.59 81.07 162.48 104.59 31.51 17.05 48.07 20.32 1.44
2 12.53 158.61 113.30 101.79 88.74 86.98 106.90 71.46 28.51 6.65 18.65 24.94 0.91
3 10.76 196.12 152.72 162.32 153.00 161.07 114.69 105.95 80.94 45.63 23.19 4.97 14.53 19.13 0.82

10 1 4.18 117.99 84.10 92.58 57.51 67.57 53.64 46.02 31.69 21.31 14.37 1.38 10.50 8.85 0.21
2 1.86 47.64 29.40 33.84 18.20 35.42 40.90 37.48 12.75 7.32 5.56 0.96 2.29 2.80 0.08
3 1.66 46.15 27.08 30.93 17.47 32.79 41.09 37.40 7.68 3.92 2.85 0.80 1.77 1.96 0.03

11 1 0.51 43.95 26.12 32.60 17.26 33.85 37.24 38.36 5.18 2.48 2.10 0.58 1.45 1.76 0.02
2 0.14 47.46 28.36 41.31 21.03 38.15 40.00 42.71 3.73 2.03 1.69 0.49 1.57 1.61 0.02
3 0.12 44.94 24.58 32.73 16.33 45.37 37.70 37.58 3.13 1.67 1.34 0.46 1.35 1.63 0.01

12 1 0.14 45.78 24.31 29.89 17.13 31.69 38.38 34.85 3.00 1.46 1.12 0.43 1.23 1.58 0.01
2 0.21 40.45 20.38 30.39 17.31 27.52 36.55 30.16 2.86 1.40 1.04 0.42 1.32 1.60 0.01
3 0.15 36.96 18.46 24.06 12.59 24.50 36.83 28.27 2.96 1.28 0.86 0.41 1.15 1.48 0.01

1991 1 1 0.17 38.73 20.62 25.71 13.51 26.91 29.26 29.71 2.90 1.26 0.89 0.57 1.15 1.52 0.01
2 0.19 38.60 20.68 19.12 12.69 27.13 29.90 30.54 2.86 1.29 0.78 0.57 1.09 1.41 0.00
3 0.26 39.32 20.24 19.42 13.53 27.12 29.58 33.14 2.58 0.95 0.72 0.59 1.15 1.37 0.01

2 1 0.27 43.46 26.58 19.45 15.14 31.07 30.39 30.15 3.65 0.96 0.63 0.62 1.11 1.44 0.00
2 1.49 48.23 32.47 21.31 22.13 31.75 30.59 30.63 7.11 1.32 0.79 0.54 1.52 1.73 0.01
3 0.54 45.72 31.99 28.47 27.00 43.18 46.32 54.49 4.31 1.46 1.02 0.51 1.30 2.07 0.01

3 1 0.27 57.10 34.51 34.77 24.14 48.79 42.55 50.55 7.25 1.36 0.90 0.72 1.15 2.03 0.01
2 0.49 68.77 42.73 39.95 35.37 45.70 44.19 42.08 15.90 8.48 2.05 1.07 7.10 2.36 0.03
3 0.85 58.92 42.27 41.96 35.57 50.64 44.26 44.13 4.61 1.43 0.86 0.43 2.55 1.41 0.01

4 1 2.00 71.72 61.17 52.56 42.25 69.44 47.76 40.61 3.92 1.30 0.78 0.37 3.04 2.88 0.00
2 0.58 66.16 30.92 30.30 21.58 32.68 27.88 28.78 2.34 0.77 0.51 0.34 1.52 0.95 0.00
3 0.25 38.52 26.79 22.44 16.10 29.47 28.41 31.21 1.89 0.53 0.38 0.34 1.32 0.98 0.00

5 1 0.20 38.57 18.39 19.76 10.40 27.33 28.50 29.55 1.86 0.91 0.71 0.37 1.17 1.40 0.00
2 0.27 45.70 47.80 40.65 32.52 54.30 61.31 57.72 2.89 0.89 0.55 0.36 1.69 0.96 0.00
3 0.50 42.12 42.45 43.50 33.31 45.19 39.19 50.42 2.77 0.58 0.45 0.34 2.12 1.05 0.00

6 1 0.47 38.56 17.63 19.60 12.83 25.45 26.10 27.24 3.11 0.62 0.43 0.34 1.41 1.85 0.00
2 0.32 36.02 20.17 19.15 15.41 34.91 29.15 39.61 7.12 3.26 1.36 0.45 1.12 1.69 0.00
3 0.43 39.47 24.30 32.14 17.90 31.01 33.96 37.69 21.01 10.45 3.65 9.53 3.75 7.48 1.58

7 1 7.00 66.61 39.85 55.50 29.40 46.25 44.35 40.66 87.10 39.26 15.16 11.03 5.73 16.67 4.28
2 87.92 108.66 58.39 67.31 42.06 57.00 46.91 43.17 66.20 63.69 20.36 12.02 4.46 19.10 5.81
3 169.30 131.44 57.98 55.22 39.40 55.07 42.21 40.62 138.05 80.23 29.25 7.12 12.18 27.25 6.17

8 1 71.25 135.69 84.92 65.98 44.09 56.65 32.01 34.30 159.23 103.21 31.29 4.89 36.04 48.41 20.58
2 50.20 195.70 92.35 63.07 45.79 56.01 30.66 36.63 245.61 130.95 33.96 2.00 12.64 45.98 7.59
3 33.15 245.85 113.79 107.33 85.11 74.89 71.29 66.13 354.09 162.95 34.88 4.86 8.00 70.16 10.22

9 1 11.64 185.66 165.31 177.23 147.79 195.20 155.55 148.15 271.42 142.77 34.45 9.51 8.83 97.63 5.99
2 13.63 214.10 183.18 186.68 200.93 168.03 152.44 140.49 127.48 78.88 23.25 4.63 10.15 23.38 1.68
3 10.39 116.27 77.18 114.71 85.15 58.34 62.82 42.43 62.26 49.04 21.94 1.05 6.29 8.99 0.19

10 1 4.46 70.17 46.41 54.60 36.93 56.06 60.66 47.13 15.98 9.21 7.11 0.37 3.89 5.30 0.08
2 0.97 40.93 41.44 34.98 51.93 51.58 51.63 8.25 4.50 3.23 0.34 1.71 4.15 0.04
3 1.12 38.55 39.80 36.85 39.90 54.70 50.82 5.00 2.50 2.04 0.30 1.53 3.53 0.02

11 1 0.75 36.46 48.93 36.06 40.17 55.35 60.27 3.95 1.66 1.46 0.19 1.31 3.22 0.02
2 0.56 30.26 35.55 39.78 35.61 49.42 57.30 50.61 3.53 1.51 1.17 0.16 1.37 3.22 0.02
3 0.42 20.60 40.19 47.52 42.97 55.38 59.87 55.05 3.40 1.45 0.95 0.12 1.25 3.29 0.02

12 1 0.85 20.39 31.53 43.97 32.51 42.78 49.67 49.91 3.35 1.41 1.01 0.12 1.36 3.46 0.02
2 0.76 20.60 27.56 33.84 29.98 42.68 36.87 46.40 3.22 1.51 0.83 0.11 1.28 3.27 0.01
3 0.51 20.07 32.29 47.13 33.19 46.96 48.59 43.90 3.30 1.29 0.83 0.11 1.15 3.37 0.01

1992 1 1 0.24 18.01 41.33 55.73 48.00 55.94 64.66 46.30 3.05 1.07 0.66 0.12 1.23 2.20 0.01
2 0.29 20.37 56.27 88.75 49.61 64.81 71.44 55.62 3.10 1.13 0.75 0.12 1.55 2.01 0.01
3 0.59 35.23 55.13 61.56 50.53 62.63 72.62 54.47 4.10 1.48 0.87 0.17 1.98 3.64 0.03

2 1 4.02 49.33 72.39 75.51 74.66 52.35 65.65 52.95 9.39 3.29 1.78 0.15 3.67 5.04 0.28
2 0.73 77.52 40.41 64.57 47.21 43.22 51.35 48.77 6.02 2.26 1.45 0.13 2.12 2.48 0.02
3 0.36 61.37 34.19 37.32 35.28 44.70 49.44 51.70 3.48 1.72 1.25 0.14 1.48 1.98 0.01

3 1 0.23 51.23 22.79 51.46 22.75 34.47 32.12 44.75 3.95 1.67 1.01 0.12 1.34 1.97 0.01
2 0.15 67.98 11.56 6.74 7.80 19.33 24.43 44.64 3.09 0.84 0.61 0.12 1.57 1.65 0.01
3 0.13 48.64 17.27 17.08 6.77 23.98 29.18 43.42 3.10 1.10 0.77 0.13 1.40 1.90 0.01

4 1 1.79 41.89 20.90 22.38 20.26 31.56 28.38 41.95 4.40 1.71 0.94 0.13 2.15 2.15 0.01
2 0.37 41.10 15.39 19.64 16.34 21.88 28.88 37.28 2.86 0.72 0.51 0.11 1.22 1.82 0.01
3 0.89 23.27 42.75 113.86 21.94 24.52 30.69 41.41 5.96 4.15 2.92 0.28 3.56 2.24 0.02

5 1 0.58 27.95 29.05 39.00 22.49 29.40 30.79 44.43 5.27 2.70 1.34 0.11 1.51 2.29 0.16
2 0.35 14.06 28.39 32.49 19.42 33.52 34.24 40.70 3.70 2.11 1.13 0.09 3.11 1.95 0.01
3 0.22 39.43 28.17 32.19 21.07 36.04 37.35 43.60 3.52 1.97 0.73 0.10 1.35 2.25 0.00
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Y M 10day

 =>
(km2) =>

 =>

6 1 0.11 18.50 24.29 24.51 20.45 31.14 37.37 39.91 4.00 3.09 1.82 0.13 1.48 2.29 0.01
2 0.41 20.72 20.26 12.70 9.40 17.55 21.37 41.92 11.71 5.90 3.13 0.54 1.51 2.19 0.01
3 0.43 8.58 17.91 16.91 10.98 30.83 25.84 38.88 17.06 14.50 7.75 2.60 4.48 3.02 0.25

7 1 3.25 53.87 45.37 61.52 24.61 49.26 22.93 38.66 57.82 36.11 17.81 1.28 9.11 12.15 0.15
2 5.85 36.32 24.61 16.56 19.98 22.22 17.79 38.89 67.96 41.49 19.88 2.03 2.85 9.70 1.42
3 6.31 58.03 33.64 28.71 19.11 31.29 16.18 25.71 89.81 51.08 23.86 1.90 5.92 18.81 2.22

8 1 52.23 110.48 101.43 104.09 39.56 44.24 19.01 32.47 152.64 84.67 29.99 5.81 34.95 45.38 12.08
2 101.80 141.41 126.26 101.84 44.75 58.75 21.29 30.67 218.69 126.32 35.27 40.86 31.59 32.36 13.64
3 54.00 177.62 157.80 154.81 47.71 61.42 23.47 29.44 235.56 133.46 33.58 34.59 25.88 43.61 1.61

9 1 24.14 185.66 179.83 169.50 102.42 105.83 49.30 48.88 239.75 131.60 32.92 24.67 47.17 44.94 6.11
2 22.40 158.31 182.04 155.98 143.78 92.96 96.72 67.48 132.77 88.44 24.93 36.36 46.29 44.58 7.84
3 24.90 127.06 136.02 114.33 92.66 52.52 59.56 51.53 58.62 31.97 17.72 33.72 13.18 8.80 0.57

10 1 14.10 46.06 54.05 35.91 23.00 30.69 33.49 41.90 18.01 11.83 10.90 35.07 15.53 4.46 0.69
2 9.44 79.74 101.70 47.67 30.24 45.61 30.71 38.50 23.85 15.40 13.21 34.27 23.04 4.79 0.45
3 9.22 40.72 33.44 26.90 41.09 26.47 32.83 36.87 8.26 4.65 4.29 0.84 4.54 2.82 0.13

11 1 4.93 28.46 26.14 27.52 17.89 23.95 30.66 31.08 4.79 2.76 2.60 0.51 3.22 2.26 0.07
2 1.18 25.15 24.97 25.22 18.45 22.96 29.91 24.00 4.24 2.18 2.13 0.44 3.99 1.98 0.05
3 0.62 19.64 22.70 16.15 17.45 24.09 31.01 23.37 3.59 2.22 1.68 0.37 2.82 1.93 0.04

12 1 0.48 31.04 28.65 20.82 22.04 26.32 32.96 22.92 3.26 2.06 1.41 0.34 2.82 2.14 0.04
2 2.06 34.47 33.44 26.15 22.77 26.28 31.77 25.06 3.31 1.89 1.24 0.34 2.58 2.15 0.03
3 4.08 27.64 29.96 20.48 19.68 23.62 28.86 29.32 3.12 1.60 1.14 0.34 2.45 2.12 0.02

1993 1 1 4.55 30.64 30.40 22.04 23.03 23.75 31.54 29.66 3.01 1.51 1.03 0.40 2.36 0.49 1.95 0.02
2 4.31 23.46 25.25 17.23 20.36 23.91 32.51 28.54 2.79 1.52 1.05 0.37 2.42 0.38 1.68 0.02
3 4.44 86.79 101.01 147.28 48.66 46.35 32.36 26.76 2.95 1.62 1.04 0.41 3.76 0.36 1.72 0.02

2 1 16.96 66.05 38.96 71.04 24.76 29.27 42.45 28.02 4.01 1.95 1.22 0.48 5.60 2.10 2.77 0.03
2 18.82 84.80 61.26 71.73 46.76 38.24 36.52 32.89 6.49 2.90 1.34 0.47 3.80 2.32 3.06 0.05
3 4.20 40.72 21.44 31.45 21.47 25.55 28.52 27.36 3.99 1.62 0.93 0.37 2.30 1.22 1.65 0.03

3 1 1.45 41.29 17.80 36.72 25.96 27.29 29.34 28.35 2.79 1.71 0.95 0.35 2.03 0.82 1.58 0.02
2 3.02 37.91 17.96 28.70 15.53 26.52 30.92 28.58 2.53 0.87 0.53 0.32 1.80 0.22 1.47 0.01
3 2.39 42.92 16.27 17.85 13.41 24.87 28.58 27.39 2.22 0.65 0.56 0.31 1.70 0.21 1.44 0.01

4 1 2.66 28.48 16.35 17.26 19.37 21.52 32.63 28.06 2.45 0.88 0.69 0.38 1.77 0.57 1.90 0.01
2 8.11 47.35 30.47 39.44 18.70 24.03 33.35 26.62 9.20 4.24 2.92 0.24 3.77 1.18 5.12 0.04
3 8.96 68.86 57.25 59.51 30.83 42.91 32.73 28.98 19.19 15.15 8.38 0.76 6.78 1.30 9.32 0.04

5 1 7.31 70.90 41.07 38.59 25.92 29.55 30.56 29.46 12.33 6.19 5.27 0.27 4.98 2.34 2.63 0.03
2 11.57 93.45 67.04 75.04 63.86 41.71 35.73 29.07 11.44 7.92 7.52 0.30 6.16 2.25 2.12 0.03
3 8.21 84.70 56.64 53.60 46.93 37.88 36.20 34.55 12.70 8.88 8.69 0.28 8.28 2.13 6.74 0.02

6 1 6.07 50.87 49.19 46.29 44.99 49.92 58.28 57.71 25.29 18.12 10.07 0.29 3.17 1.14 11.14 0.05
2 4.29 47.89 37.04 52.42 41.69 32.77 40.49 52.35 28.41 14.54 11.61 0.25 1.36 0.40 5.07 0.02
3 5.70 46.21 29.36 31.87 29.16 27.03 37.77 38.70 29.91 23.70 16.26 0.41 2.60 0.46 9.75 0.03

7 1 8.21 52.30 36.39 32.28 25.59 37.91 38.39 36.39 71.27 40.18 23.47 0.55 8.18 0.70 15.22 0.69
2 16.16 76.15 59.19 75.19 54.82 66.26 46.70 34.27 75.22 54.83 22.41 1.83 8.74 0.55 20.41 4.42
3 24.67 108.81 57.75 76.72 65.51 48.78 42.89 47.57 217.60 107.51 31.23 4.09 19.72 0.74 67.83 8.52

8 1 25.91 130.99 84.93 106.35 94.07 66.27 63.91 51.97 240.43 176.80 35.88 8.69 22.75 2.45 51.33 4.27
2 133.46 142.79 85.72 142.59 82.80 84.98 97.70 79.93 259.62 165.19 6.48 10.57 2.58 68.50 5.86
3 38.47 227.75 139.22 190.76 219.80 200.27 190.43 235.09 292.76 175.13 11.08 28.60 2.32 155.38 6.94

9 1 33.95 254.65 160.59 361.03 247.14 352.04 314.28 151.85 9.93 17.12 2.79 205.23 10.69
2 27.29 256.80 156.26 343.99 244.24 139.70 194.13 282.61 148.52 94.86 8.63 21.51 2.62 73.05 2.79
3 27.71 172.06 107.84 155.39 137.81 95.62 81.88 83.20 110.87 83.86 6.58 16.46 3.00 45.97 0.73

10 1 23.18 145.04 99.74 126.92 135.45 83.31 123.94 108.03 64.28 46.70 4.11 10.64 3.81 31.73 0.38
2 11.07 63.13 32.52 52.58 30.07 35.16 40.34 27.55 17.09 11.26 0.48 2.44 1.04 17.23 0.08
3 8.80 64.37 41.25 42.65 23.55 34.01 40.28 36.78 15.63 8.12 0.63 5.31 4.46 20.42 0.04

11 1 8.43 47.90 25.23 33.38 27.70 26.27 38.97 40.40 9.21 4.92 0.48 2.52 1.65 14.87 0.02
2 6.78 43.73 19.14 31.51 26.12 34.32 38.93 34.11 7.98 3.40 0.36 1.21 0.50 14.11 0.01
3 6.01 38.16 15.97 31.88 24.59 28.83 35.64 37.88 6.84 2.74 2.04 0.33 0.98 0.29 13.72 0.01

12 1 5.69 27.39 15.35 32.36 22.75 28.90 36.71 35.14 5.61 2.39 1.80 0.30 0.91 0.23 13.38 0.01
2 5.66 24.37 15.99 47.41 25.75 30.09 35.35 37.17 3.50 2.11 1.53 0.29 0.85 0.22 13.25 0.00
3 5.74 32.78 25.81 86.89 31.57 29.96 34.66 35.54 3.15 2.00 1.38 0.27 0.94 0.22 13.23 0.00

1994 1 1 5.50 32.48 18.42 35.39 30.52 34.64 34.54 35.71 2.93 1.85 1.23 0.24 0.78 3.01 12.91 0.03
2 5.48 30.16 16.48 26.77 22.81 32.85 34.96 39.34 2.86 1.68 1.09 0.22 0.74 2.97 12.74 0.04
3 5.09 27.96 16.76 27.03 20.50 32.44 32.45 37.81 2.68 1.46 0.98 0.21 0.74 2.97 12.56 0.03

2 1 4.81 29.54 17.02 33.87 21.75 29.56 34.95 36.36 2.48 1.30 0.77 0.18 0.74 2.86 12.22 0.02
2 4.69 27.28 18.46 33.66 22.36 30.21 34.51 36.56 2.28 1.06 0.60 0.18 0.65 3.00 12.09 0.02
3 4.07 32.11 19.08 32.53 21.25 28.45 32.10 36.41 2.16 0.83 0.52 0.17 0.79 3.15 12.07 0.02

3 1 3.94 22.87 17.39 31.47 20.27 30.70 35.33 37.66 2.09 0.71 0.46 0.17 0.95 2.97 12.35 0.02
2 4.05 29.21 19.46 42.01 17.66 32.53 38.28 42.54 2.41 1.15 0.62 0.24 1.01 13.33 0.02
3 5.41 42.61 22.87 55.12 21.30 32.98 37.02 47.17 2.76 1.61 0.93 0.26 0.96 13.27 0.03

4 1 4.81 33.03 19.60 40.99 21.31 31.93 39.99 48.13 3.23 1.28 0.78 0.17 0.94 0.01 11.97 0.02
2 3.50 46.01 22.82 35.44 20.49 36.26 36.89 44.51 3.39 1.19 0.88 0.18 0.96 0.01 14.47 0.02
3 5.64 30.40 16.81 33.80 21.93 28.77 29.58 43.89 7.64 3.02 1.13 0.19 1.22 0.13 13.68 0.03

5 1 5.37 35.53 16.95 37.54 21.52 25.60 28.67 40.91 6.90 1.37 0.94 0.17 0.96 0.13 14.66 0.02
2 7.86 30.13 17.51 35.14 21.63 26.08 29.66 42.11 2.83 1.84 1.44 0.19 1.76 0.93 14.55 0.02
3 3.87 13.86 17.76 21.00 22.47 23.44 31.12 34.05 3.15 1.46 0.87 0.17 1.00 0.27 11.91 0.01

6 1 3.54 17.93 20.93 31.35 22.46 33.13 34.38 37.72 4.69 5.81 2.05 0.23 1.00 0.06 14.55 0.02
2 7.34 18.68 19.86 32.95 20.26 30.41 42.63 39.24 10.25 7.73 5.71 0.27 4.54 0.03 16.89 0.04
3 7.59 14.71 19.94 37.65 19.46 56.77 33.75 37.10 16.13 11.48 6.92 0.40 10.95 0.47 17.36 0.06

7 1 30.43 84.02 63.89 96.87 21.57 49.70 37.94 39.57 29.22 19.18 13.47 0.73 11.85 1.91 33.00 0.24
2 37.17 116.09 97.91 105.99 54.56 100.20 44.61 34.43 56.62 31.73 18.49 2.49 80.40 4.38 30.54 9.48
3 67.07 184.22 144.18 203.26 89.11 78.66 44.34 35.92 130.65 78.05 29.76 6.46 55.60 7.99 50.64 12.43

8 1 38.97 203.02 128.87 153.30 61.12 71.87 44.73 35.74 142.39 97.97 32.45 9.02 28.96 5.74 50.28 16.01
2 48.25 193.81 127.59 168.74 53.98 80.20 45.05 35.44 160.90 118.66 31.88 3.48 29.18 8.93 57.89 16.89
3 62.33 150.95 92.14 134.77 25.56 65.36 48.27 39.37 168.33 114.70 33.20 6.68 14.77 5.03 53.44 22.49

9 1 35.12 171.87 116.55 169.51 48.50 75.14 60.98 44.16 222.66 128.89 33.36 4.17 14.28 5.88 57.69 3.55
2 23.24 96.99 93.75 172.89 60.92 57.38 48.60 37.58 68.91 55.53 23.56 3.41 7.05 2.55 15.35 1.12
3 33.21 117.87 84.91 126.22 40.76 54.58 37.77 36.04 143.31 47.11 31.39 1.66 8.00 4.14 33.61 1.49

10 1 9.27 41.17 39.41 44.83 46.84 45.50 39.98 33.46 34.13 24.41 11.16 0.75 2.44 0.34 10.19 0.21
2 6.74 26.18 27.50 20.06 16.20 32.84 40.66 41.54 10.52 6.78 4.36 0.44 1.57 0.12 9.05 0.07
3 6.15 26.84 30.64 50.44 16.84 35.38 45.29 32.24 5.99 3.98 2.64 0.32 1.39 0.06 8.61 0.03

11 1 5.50 27.18 30.63 57.93 15.19 33.41 46.31 33.05 4.64 2.85 2.08 0.26 1.27 0.09 8.41 0.02
2 6.35 32.79 35.27 61.57 15.93 42.52 47.66 33.40 4.95 2.96 2.21 0.25 1.47 0.23 8.42 0.02
3 5.49 33.08 49.20 40.53 19.91 50.42 55.02 38.88 5.45 2.53 1.69 0.22 2.85 0.85 8.30 0.02
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12 1 4.86 35.23 41.20 49.77 17.78 49.85 52.04 39.15 5.08 2.03 1.35 0.18 1.35 0.23 8.12 0.01
2 4.62 31.53 37.23 46.91 16.14 44.83 45.89 36.99 4.90 1.80 1.16 0.17 1.17 0.13 8.06 0.01
3 4.38 30.63 32.51 35.01 16.95 43.22 33.90 36.75 4.56 1.43 1.02 0.16 0.96 0.05 7.98 0.01

1995 1 1 4.18 31.28 34.30 41.23 16.02 43.63 36.44 43.31 4.40 1.49 0.95 0.15 1.01 0.03 8.02 0.01
2 4.09 30.40 33.14 39.15 13.10 42.69 39.03 44.63 4.33 1.24 0.83 0.15 0.91 0.02 7.93 0.00
3 4.01 26.73 27.38 27.26 13.32 41.81 36.72 35.95 4.06 1.09 0.78 0.12 0.94 0.00 7.87 0.00

2 1 3.85 23.36 23.82 30.93 15.20 28.23 33.16 34.22 4.37 0.99 0.58 0.13 1.04 0.00 10.20 0.00
2 3.89 27.91 25.24 46.05 22.29 27.64 33.50 34.42 4.85 1.30 0.72 0.13 1.29 0.05 10.33 0.01
3 3.91 23.71 21.59 31.51 28.28 28.69 34.66 33.76 4.28 1.03 0.56 0.35 1.02 0.00 7.73 0.00

3 1 6.94 34.92 28.66 48.33 39.80 36.38 34.83 34.21 3.40 0.79 0.52 0.12 1.82 0.12 8.10 0.11
2 8.32 56.05 49.33 119.02 63.06 58.55 32.95 31.15 2.88 0.90 0.53 0.11 3.09 1.04 8.61 0.01
3 6.91 28.81 27.54 38.26 15.04 29.44 30.81 31.89 2.98 0.81 0.66 0.11 3.53 1.09 9.22 0.01

4 1 5.73 48.27 48.73 73.56 29.35 33.77 30.51 30.63 9.56 2.20 0.75 0.14 1.35 3.35 9.47 0.02
2 4.79 38.68 28.12 32.78 15.17 30.99 30.41 30.89 21.85 5.61 1.65 0.15 1.63 1.54 11.42 0.02
3 4.39 48.74 43.37 59.44 24.69 33.72 30.64 32.45 13.31 5.17 4.85 0.21 7.62 2.79 13.66 0.03

5 1 4.50 31.01 29.90 30.09 20.28 31.99 31.92 32.91 6.02 3.75 2.42 0.20 1.61 0.78 8.44 0.01
2 3.40 18.95 21.36 19.25 14.54 37.32 33.03 38.55 4.63 3.70 2.42 0.17 1.42 0.19 11.83 0.00
3 1.35 16.62 21.35 22.60 14.78 55.02 34.82 42.08 5.78 3.25 1.98 0.14 7.02 0.09 8.07 0.01

6 1 1.32 20.87 23.91 31.11 28.11 72.66 41.73 47.06 8.83 2.84 1.76 0.13 2.27 0.07 7.81 0.00
2 1.11 16.68 22.50 39.55 34.59 63.23 32.29 36.23 6.49 4.12 2.19 0.13 0.97 0.03 7.95 0.00
3 2.91 14.68 21.47 24.61 27.41 86.82 37.43 34.18 16.74 12.25 5.59 0.18 2.53 0.13 13.59 0.01

7 1 3.71 30.23 36.90 42.53 27.47 117.80 36.26 36.26 44.67 24.88 11.82 0.30 16.22 0.13 15.13 0.01
2 10.70 82.21 64.47 75.33 85.85 133.04 49.96 34.37 65.26 46.38 17.32 0.51 29.87 0.51 22.86 1.54
3 18.51 74.29 53.36 69.90 66.03 104.14 41.32 42.18 103.59 58.08 26.49 3.80 4.31 0.25 26.45 5.60

8 1 92.70 126.39 86.05 82.51 64.92 108.90 44.28 41.61 195.92 114.01 31.94 8.74 17.57 1.60 92.35 14.05
2 49.20 159.10 84.93 76.00 61.63 133.10 51.90 44.66 213.99 127.27 33.38 11.11 16.53 3.13 84.51 10.85
3 58.85 163.97 115.97 158.24 82.73 164.18 54.02 163.62 99.50 32.21 7.59 29.98 3.52 49.03 8.15

9 1 45.86 132.75 76.26 89.02 55.25 121.08 42.11 133.57 96.78 32.65 9.39 10.59 1.62 39.60 2.23
2 16.22 83.09 76.56 87.29 42.44 118.00 44.81 60.24 53.34 20.80 3.20 7.44 1.31 23.28 0.66
3 11.55 53.63 49.47 36.39 52.87 109.14 35.52 32.57 17.88 2.67 4.12 0.56 14.46 0.18

10 1 6.55 27.13 24.95 12.57 16.92 102.71 39.46 12.18 7.53 6.32 1.49 1.33 0.03 9.13 0.07
2 4.73 22.48 24.65 11.09 15.82 77.89 39.64 6.99 4.41 3.27 1.07 0.70 0.00 8.32 0.05
3 3.63 21.64 24.44 14.02 15.35 75.35 38.10 4.77 2.91 2.11 0.84 1.19 0.05 7.84 0.05

11 1 3.54 18.91 23.80 46.46 16.91 81.48 38.50 3.68 2.20 1.55 0.75 0.63 0.00 7.72 0.03
2 3.86 23.09 25.29 24.93 16.18 81.68 39.13 3.08 1.89 1.35 0.72 0.72 0.00 7.56 0.03
3 3.37 19.42 22.38 17.79 14.94 79.57 36.70 3.07 1.65 1.20 0.80 0.53 0.00 7.56 0.03

12 1 3.12 17.78 20.56 11.53 15.01 76.40 32.62 36.81 2.85 1.02 1.05 0.70 0.30 0.00 7.60 0.02
2 3.07 21.37 21.60 32.07 15.43 79.44 31.51 37.14 2.77 0.96 0.99 0.75 0.80 0.00 7.73 0.02
3 2.98 23.12 21.07 18.25 15.29 79.33 30.96 36.68 2.93 1.64 0.95 0.71 0.83 0.00 7.53 0.02

1996 1 1 6.28 48.33 42.36 25.33 16.89 33.44 36.70 5.03 2.83 1.66 0.85 0.92 0.26 8.05 0.06
2 2.92 27.72 29.77 30.00 22.07 33.37 36.21 5.72 2.23 1.25 0.80 1.65 0.04 7.53 0.04
3 2.73 25.72 24.68 25.82 17.34 33.80 37.49 5.51 1.54 1.17 0.81 0.98 0.01 7.48 0.02

2 1 2.50 20.89 23.09 21.68 14.35 32.25 36.27 4.61 0.97 0.67 0.69 0.63 0.00 7.07 0.02
2 2.16 23.62 24.11 17.34 18.97 33.91 36.10 4.24 0.77 0.48 0.52 0.48 0.00 7.00 0.01
3 2.02 24.57 23.65 12.70 13.82 34.87 35.82 3.31 0.58 0.41 0.57 0.70 0.00 7.08 0.01

3 1 1.90 24.57 23.33 11.82 14.60 33.58 35.85 2.24 0.62 0.43 0.56 0.75 0.00 7.49 0.01
2 4.81 50.88 54.60 76.08 14.74 37.86 32.01 4.12 2.78 1.16 0.57 1.73 0.36 9.27 0.04
3 7.27 75.34 70.44 48.99 59.60 38.08 32.64 10.76 6.38 3.36 0.36 1.15 8.62 0.03

4 1 2.84 49.11 33.83 35.49 25.01 35.31 32.66 8.77 6.22 3.69 0.38 0.13 8.47 0.02
2 3.95 33.42 27.68 35.74 14.75 37.23 32.47 11.22 8.36 3.68 0.40 0.05 8.60 0.02
3 3.71 51.29 52.35 39.76 15.83 36.65 31.16 17.48 7.17 3.43 0.36 0.94 9.29 0.01

5 1 4.26 29.12 26.36 29.41 15.49 36.32 32.01 8.71 2.76 1.14 0.31 0.09 8.05 0.01
2 9.70 75.41 71.02 138.32 22.27 36.21 31.71 41.26 15.81 5.80 0.54 0.57 14.18 0.09
3 3.23 61.83 54.07 124.19 19.46 36.21 32.04 15.58 6.67 5.18 0.32 0.98 8.82 0.01

6 1 5.01 53.09 63.57 67.39 15.94 37.22 32.50 48.41 27.12 14.21 0.98 0.96 17.03 0.20
2 18.17 49.32 50.50 92.91 24.02 37.88 33.07 119.19 49.01 19.53 0.77 1.29 47.66 0.05
3 8.02 37.91 46.79 81.63 24.45 39.49 33.83 84.63 46.60 20.14 0.69 0.58 24.91 0.11

7 1 12.99 40.76 38.76 47.25 28.65 38.26 34.36 92.28 53.57 20.12 1.39 0.38 24.13 0.07
2 63.18 133.12 69.76 50.57 34.80 40.09 34.00 190.06 92.85 30.69 3.85 1.52 119.84 19.07
3 29.35 169.95 84.16 48.93 39.38 47.37 34.03 291.50 162.35 35.24 6.86 1.43 1.17 132.48 3.47

8 1 36.04 150.06 104.73 109.57 78.21 115.79 38.81 314.17 169.01 34.96 6.91 5.49 1.64 206.05 7.21
2 169.22 216.88 206.46 193.25 172.36 204.79 268.29 381.74 185.94 35.02 10.76 26.26 3.65 291.80 20.45
3 80.93 298.16 322.30 501.67 194.70 239.43 506.77 348.96 234.75 35.90 14.19 39.70 5.69 118.83 4.80

9 1 35.13 285.32 260.05 455.77 161.54 107.41 166.26 164.22 111.65 31.47 6.91 21.26 4.07 84.44 3.14
2 18.85 226.57 222.87 201.85 152.10 135.80 138.45 93.56 30.52 7.17 46.94 6.81 68.38 0.63
3 14.30 172.80 177.49 110.54 113.97 92.84 91.90 60.59 22.93 3.58 10.59 2.32 48.77 0.91

10 1 9.47 60.30 58.73 41.55 30.66 35.81 33.12 21.58 14.70 10.95 1.44 2.92 0.84 26.46 0.20
2 6.25 36.20 34.13 23.05 21.90 37.38 34.57 10.67 6.58 5.06 0.85 1.34 0.26 22.14 0.09
3 5.21 32.22 27.38 16.71 18.35 36.40 34.31 7.93 4.24 2.90 0.63 0.81 0.04 20.33 0.07

11 1 4.26 24.92 19.19 14.64 8.82 30.54 34.15 7.69 3.19 2.18 0.48 0.60 0.02 19.23 0.06
2 3.70 27.89 23.27 21.06 9.89 28.12 34.00 5.48 2.83 1.84 0.47 0.44 0.08 19.04 0.05
3 3.96 43.46 50.91 39.12 12.41 34.12 33.84 4.74 2.71 1.66 0.42 0.43 0.08 19.29 0.03

12 1 2.68 35.67 35.12 23.40 24.11 33.67 33.74 4.14 2.22 1.36 0.38 0.46 0.03 18.72 0.03
2 2.55 34.26 31.99 20.86 18.11 33.78 33.69 4.00 2.04 1.24 0.37 0.40 0.05 18.22 0.02
3 2.58 35.39 33.69 18.72 22.90 33.97 33.61 3.86 1.90 1.13 0.32 0.35 0.02 17.99 0.02

1997 1 1 2.41 35.48 37.13 16.92 23.33 34.09 33.48 3.76 1.76 1.09 0.24 0.43 0.03 17.85 0.02
2 2.27 35.23 32.47 14.72 24.85 34.87 33.79 3.61 1.51 0.96 0.20 0.37 0.04 17.73 0.02
3 4.13 36.04 40.58 40.03 28.37 35.06 41.29 4.72 2.12 1.47 0.22 1.73 0.13 19.20 0.05

2 1 2.27 35.36 30.44 48.35 15.11 36.16 42.64 3.82 1.65 0.94 0.16 0.46 0.06 16.90 0.01
2 1.75 32.19 27.99 47.17 21.77 35.73 44.33 2.97 1.01 0.67 0.16 0.33 0.01 16.31 0.01
3 1.32 34.43 29.95 46.59 21.97 38.64 52.23 2.97 0.87 0.53 0.15 0.28 0.00 16.30 0.01

3 1 1.25 34.05 29.96 46.95 22.59 40.10 51.82 2.73 0.77 0.50 0.14 0.32 0.00 16.28 0.00
2 1.82 33.93 30.58 44.84 24.98 39.97 50.62 2.60 0.58 0.39 0.15 0.42 0.06 16.05 0.00
3 5.55 33.15 65.31 30.83 40.14 56.42 3.52 1.09 0.50 0.15 0.46 0.15 16.89 0.02

4 1 7.28 30.67 56.30 92.55 32.04 40.57 57.52 6.35 2.07 1.07 0.19 0.69 0.49 16.31 0.02
2 3.89 24.89 35.75 79.44 33.94 31.38 63.12 3.86 1.61 0.84 0.15 0.62 0.16 14.38 0.01
3 2.18 26.85 33.08 50.73 27.21 32.42 66.79 6.28 3.13 1.20 0.17 0.44 0.21 16.81 0.03

5 1 1.76 25.47 26.63 42.81 21.05 32.13 66.46 3.45 1.24 0.72 0.15 0.45 0.09 14.14 0.01
2 0.96 26.72 25.30 41.09 23.32 31.07 70.73 2.80 0.88 0.58 0.14 0.54 0.03 14.09 0.00
3 1.47 27.88 24.22 40.69 22.42 32.40 70.61 5.89 2.58 0.71 0.13 1.27 0.02 14.86 0.00
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Y M 10day

 =>
(km2) =>

 =>

6 1 1.11 30.10 27.49 40.74 23.04 31.95 72.29 8.71 2.31 0.98 0.13 0.78 0.04 14.81 0.01
2 1.22 30.51 31.60 45.54 23.21 34.89 69.94 6.46 3.08 1.13 0.17 0.82 0.06 15.21 0.01
3 9.77 34.96 27.83 50.95 23.07 30.13 48.41 31.92 14.28 8.06 1.34 2.17 0.09 22.30 0.27

7 1 16.28 75.55 86.73 119.12 39.51 32.69 38.00 34.55 28.19 15.61 0.72 7.11 1.09 31.86 4.13
2 61.64 78.38 45.40 82.01 28.51 30.97 37.36 44.38 33.72 17.75 1.21 2.68 0.64 31.64 2.52
3 45.91 129.49 125.31 83.78 58.80 26.13 67.13 90.92 72.95 28.91 2.93 23.95 4.10 50.83 4.78

8 1 52.43 136.35 101.50 153.48 54.98 30.16 61.89 109.01 64.14 26.38 1.49 7.25 3.37 49.04 3.24
2 85.44 137.28 66.13 69.06 38.63 23.68 50.43 161.04 109.49 33.69 5.27 8.45 4.44 93.88 3.96
3 26.15 165.71 104.55 80.51 53.78 20.90 48.29 90.74 88.88 27.34 2.74 10.74 4.17 46.53 1.82

9 1 11.81 65.89 44.38 50.12 16.57 20.45 45.08 49.71 31.42 17.20 1.88 5.17 1.77 31.85 0.29
2 8.22 48.01 41.46 51.06 25.39 22.49 38.49 33.59 22.34 16.38 1.50 7.18 0.81 24.96 0.15
3 4.39 30.09 21.98 44.33 12.52 23.17 36.71 13.85 8.80 7.43 0.63 2.93 0.26 15.48 0.06

10 1 3.30 24.38 18.09 43.04 10.28 22.08 35.53 7.09 4.06 3.54 0.41 2.51 0.32 12.59 0.03
2 2.95 30.11 22.35 33.66 14.77 23.12 38.79 6.48 3.14 2.37 0.29 4.21 0.59 15.70 0.02
3 10.54 171.12 188.29 132.71 24.97 25.31 42.32 15.93 7.71 6.00 0.23 4.33 3.54 14.05 0.04

11 1 5.67 152.55 76.95 70.40 11.02 23.67 44.23 10.69 3.21 1.78 0.16 4.01 1.46 12.22 0.02
2 4.31 78.52 87.03 101.50 11.82 19.94 35.52 11.00 5.42 4.35 0.18 4.73 8.80 12.94 0.02
3 5.06 88.40 79.15 45.31 12.67 15.74 29.58 10.40 3.49 2.34 0.18 4.42 1.90 13.23 0.02

12 1 4.55 49.96 41.19 31.05 9.37 15.22 29.62 8.49 2.24 1.33 0.12 2.95 0.34 11.66 0.01
2 2.80 26.34 25.40 14.60 6.45 14.93 29.20 6.60 1.65 0.93 0.11 2.28 0.13 11.59 0.01
3 2.24 21.71 25.97 12.92 5.52 13.62 31.25 3.46 1.30 0.81 0.08 2.12 0.07 11.54 0.00

1998 1 1 2.60 24.75 15.77 17.12 5.83 13.28 33.57 3.58 1.51 0.62 0.23 2.17 0.05 11.56 0.01
2 3.62 93.28 88.07 104.50 12.67 13.35 31.07 7.78 4.13 1.50 0.44 3.97 4.07 14.60 0.03
3 2.54 41.58 29.31 49.99 9.76 16.97 31.21 3.79 1.54 0.65 0.25 2.79 0.74 11.46 0.01

2 1 2.02 25.19 18.12 35.62 9.50 14.70 35.24 3.25 1.34 0.51 0.26 2.04 0.29 11.28 0.01
2 2.00 24.78 21.93 34.11 9.36 13.72 31.11 3.98 1.44 0.38 0.18 2.81 0.52 14.04 0.02
3 2.06 39.38 26.37 18.08 12.97 13.30 30.32 3.89 1.33 0.41 0.13 2.90 0.73 11.80 0.01

3 1 2.81 67.72 68.49 53.36 14.93 13.09 30.29 22.33 8.47 2.68 0.06 5.09 0.39 13.65 0.01
2 2.16 57.66 28.36 26.74 22.69 13.74 29.80 7.65 3.39 1.93 0.04 3.19 0.31 11.52 0.01
3 1.69 32.65 23.33 62.58 9.66 14.59 30.40 4.21 1.48 0.62 0.34 2.56 0.81 11.09 0.00

4 1 1.34 16.96 16.88 13.07 9.83 14.25 32.31 3.28 0.74 0.38 0.26 2.04 0.20 11.09 0.00
2 3.43 18.05 13.64 11.75 10.38 16.56 34.09 4.68 0.99 0.43 0.16 2.09 0.17 13.04 0.00
3 5.04 22.97 10.53 15.51 14.36 14.90 32.45 16.66 4.41 1.47 0.06 2.38 0.27 13.36 0.00

5 1 3.21 24.77 10.01 17.34 8.04 15.37 32.45 18.98 6.63 1.89 0.41 3.81 0.31 19.87 0.01
2 1.78 24.64 19.45 28.28 12.49 15.19 32.60 9.57 5.28 1.85 0.34 3.49 0.70 25.59 0.07
3 1.44 20.66 25.89 13.24 7.05 14.01 32.07 5.93 2.40 0.68 0.11 2.27 0.19 12.61 0.00

6 1 1.03 13.21 13.59 11.18 11.77 16.27 35.78 7.46 3.50 1.28 0.16 2.23 0.13 16.93 0.00
2 0.77 12.98 12.04 15.12 7.81 16.29 35.63 14.38 9.64 5.42 0.14 2.21 0.10 13.58 0.00
3 8.01 22.72 18.66 14.46 10.11 19.53 36.87 55.03 35.36 16.43 0.29 3.55 0.16 22.61 0.24

7 1 61.13 18.39 24.14 81.50 9.79 18.64 36.16 56.28 34.15 25.37 1.64 2.63 0.27 22.14 0.34
2 56.78 65.95 64.19 178.96 17.51 19.46 35.31 176.56 94.19 41.07 2.88 5.92 0.27 98.65 9.40
3 71.44 158.95 80.89 277.29 43.37 20.23 37.15 175.54 105.53 44.40 4.59 9.47 0.39 68.90 13.22

8 1 88.23 217.94 217.06 257.84 92.05 70.46 90.54 362.42 172.23 48.52 7.93 17.46 4.26 168.96 19.62
2 110.24 320.02 273.09 337.39 175.07 201.80 258.93 445.13 226.60 48.07 8.38 19.38 5.61 130.44 16.42
3 57.24 326.54 255.38 283.63 159.16 190.92 240.37 299.05 178.13 47.06 9.36 8.05 2.00 138.38 5.87

9 1 34.13 283.68 227.58 286.20 141.70 143.40 168.12 236.28 139.58 46.77 8.25 11.32 4.84 133.30 4.29
2 24.06 240.31 219.08 268.84 135.13 123.85 145.13 161.55 118.47 43.98 8.35 12.71 6.26 71.53 3.25
3 17.35 203.47 141.48 169.19 87.62 54.14 76.18 85.40 65.61 30.65 4.15 10.56 2.63 30.53 0.49

10 1 18.57 109.07 108.31 154.63 60.75 50.67 62.48 52.66 36.63 24.12 2.64 7.27 6.24 35.25 1.21
2 38.87 185.98 180.90 71.10 100.84 53.71 89.54 58.10 28.66 19.32 3.07 9.36 6.67 33.61 0.30
3 10.66 69.28 56.12 45.07 23.68 34.68 46.55 16.88 10.65 7.94 1.55 5.00 0.44 20.16 0.20

11 1 9.56 46.08 32.59 38.05 17.50 31.84 45.39 11.47 4.87 3.92 0.91 2.42 0.21 17.86 0.11
2 7.57 43.69 28.04 38.14 21.86 31.29 45.53 8.86 3.58 2.84 0.79 2.09 0.17 16.63 0.09
3 6.25 37.32 24.42 35.96 22.34 30.98 44.45 6.96 2.63 2.08 0.57 1.66 0.11 15.91 0.07

12 1 5.17 35.52 22.99 34.30 22.02 31.09 46.84 5.77 2.26 1.68 0.43 1.42 0.07 15.74 0.06
2 3.94 37.30 23.65 43.09 24.13 31.50 47.74 5.48 2.47 1.46 0.41 1.35 0.05 15.74 0.05
3 3.11 33.26 23.14 44.02 24.62 31.31 47.58 5.14 1.83 1.19 0.36 1.33 0.03 16.05 0.05

1999 1 1 2.25 29.08 25.31 40.54 24.59 31.67 47.49 4.94 1.65 1.08 0.35 1.33 0.03 16.28 0.05
2 1.93 35.26 23.77 42.16 22.94 31.76 48.60 5.19 1.70 1.25 0.35 1.33 0.06 16.43 0.05
3 2.59 34.85 22.95 42.14 23.98 31.89 48.52 4.82 1.51 0.98 0.30 1.30 0.06 15.41 0.04

2 1 3.77 33.99 21.65 40.04 23.06 26.28 52.31 4.27 1.10 0.93 0.25 1.23 0.01 15.06 0.03
2 1.74 30.93 19.78 37.44 23.96 26.54 50.87 4.09 0.91 0.57 0.23 1.28 0.00 15.01 0.03
3 1.80 30.40 20.70 40.11 23.19 28.71 51.27 3.88 0.77 0.53 0.21 1.23 0.01 14.89 0.03

3 1 4.23 49.27 37.86 49.81 24.30 33.70 47.99 5.15 2.03 0.69 0.54 1.65 0.22 16.97 0.05
2 3.89 73.90 75.70 101.22 32.99 40.12 60.89 4.75 1.40 0.70 0.25 1.34 0.28 15.60 0.04
3 2.12 42.48 35.07 54.08 23.38 37.06 58.23 3.90 0.78 0.40 0.19 1.35 0.07 15.18 0.03

4 1 1.85 37.19 27.96 46.60 23.39 31.15 55.92 3.73 0.62 0.36 0.18 1.27 0.08 14.96 0.02
2 1.41 30.92 28.75 47.49 22.79 31.23 53.96 3.52 0.70 0.53 0.19 1.21 0.06 15.17 0.01
3 1.62 22.01 20.12 38.54 23.58 47.47 57.11 2.97 0.66 0.47 0.16 1.23 0.05 14.94 0.01

5 1 1.11 25.23 21.20 44.04 25.87 54.68 59.71 3.13 0.86 0.59 0.16 1.25 0.05 14.96 0.02
2 1.02 24.65 20.72 40.71 28.16 43.64 58.28 2.45 0.64 0.46 0.15 1.33 0.01 14.65 0.01
3 0.94 26.36 21.13 38.02 27.76 35.21 55.45 4.68 3.18 1.56 0.22 1.94 0.02 15.93 0.02

6 1 1.01 28.12 26.45 42.57 31.36 43.52 66.78 8.85 4.73 2.02 0.28 1.68 0.11 18.76 0.03
2 5.49 38.34 32.62 58.70 36.06 46.84 72.52 8.80 4.67 1.91 0.21 1.58 0.02 17.40 0.02
3 21.21 42.44 47.58 82.94 48.10 72.48 44.76 16.94 6.56 0.74 3.32 0.13 26.33 0.09

7 1 16.03 78.72 100.85 120.87 82.70 73.99 69.05 68.66 16.11 0.91 5.59 0.67 57.69 7.21
2 37.58 119.29 132.00 119.64 76.26 42.22 59.23 122.37 77.85 31.91 2.90 6.77 1.62 65.06 5.24
3 64.46 135.02 120.81 158.37 66.09 51.66 90.01 137.26 82.17 35.65 5.73 11.05 4.59 79.11 2.52

8 1 127.30 180.54 104.76 108.32 81.36 54.07 100.19 209.93 63.71 38.01 5.43 10.56 2.23 169.28 8.80
2 163.63 226.69 186.79 265.52 121.26 96.35 241.39 423.11 170.49 48.05 14.82 17.21 2.27 273.50 11.04
3 62.64 224.72 250.93 218.62 157.05 160.46 220.25 183.55 91.45 43.06 4.65 11.58 5.42 60.98 5.52

9 1 57.67 186.42 186.91 166.03 107.33 78.02 96.60 100.53 48.11 32.15 2.34 10.92 5.98 16.49 3.78
2 21.23 108.98 99.38 126.44 60.95 53.69 71.63 43.08 25.77 2.34 4.51 3.56 14.56 1.65
3 16.13 82.14 81.31 94.64 48.21 43.96 59.67 48.24 21.63 1.49 6.43 2.14 5.75 0.75

10 1 12.42 112.80 156.23 152.40 69.33 44.11 57.51 44.76 36.24 23.18 1.74 15.64 16.08 5.16 0.30
2 11.26 180.90 187.94 179.04 75.85 40.49 54.93 72.81 47.80 30.79 3.05 16.14 23.57 6.90 0.23
3 10.07 142.37 129.87 87.48 60.79 38.21 52.05 27.20 18.03 13.51 0.86 9.96 5.00 3.91 0.10

11 1 3.40 53.83 47.93 55.54 28.97 37.54 52.58 12.48 5.26 3.60 0.52 2.71 2.98 4.46 0.07
2 2.75 49.71 40.67 54.61 35.65 37.07 53.12 7.65 3.13 1.97 0.38 1.98 2.72 5.30 0.06
3 2.11 43.91 35.54 51.97 35.20 37.12 52.86 5.79 2.47 1.44 0.28 1.57 2.51 4.76 0.05
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Kesem Awash Awash Awash Awash Awash Awash Awash Awash Awash Awash Holeta Keleta Arba Akaki Kesem
3,113 29,280 21,520 21,230 16,417 14,550 11,690 11,300 7,780 4,580 2,569 119 747 140 884 50

Y M 10day

 =>
(km2) =>

 =>

12 1 1.32 38.33 33.58 50.64 25.39 37.84 53.27 5.38 2.01 1.17 0.31 1.43 2.13 3.33 0.04
2 0.94 43.39 33.80 45.43 25.75 37.23 52.57 5.25 1.77 1.04 0.29 1.35 2.00 3.10 0.04
3 1.00 37.41 34.00 47.35 30.96 40.97 57.43 4.75 1.55 0.83 0.24 1.29 2.02 3.44 0.03

2000 1 1 1.04 41.41 37.25 50.73 46.31 37.65 47.49 4.25 1.73 0.72 0.22 1.33 1.97 1.69 0.06
2 0.78 37.99 31.97 47.12 33.91 36.53 48.60 4.16 1.58 0.62 0.20 1.33 2.03 3.16 0.06
3 0.44 34.05 26.41 41.31 30.95 30.43 48.52 4.04 1.39 0.55 0.19 1.27 2.06 3.05 0.05

2 1 0.31 29.17 21.38 36.64 30.67 29.40 49.32 3.82 1.19 0.46 0.18 1.23 2.03 1.99 0.06
2 0.27 29.70 22.25 36.21 28.23 29.49 45.63 3.95 0.91 0.36 0.18 1.23 1.88 1.61 0.07
3 0.17 29.42 20.85 36.02 29.68 29.03 49.06 3.38 0.79 0.33 0.15 1.23 1.56 1.70 0.08

3 1 0.05 27.54 19.78 32.13 24.89 29.16 55.62 2.56 0.85 0.32 0.15 1.23 1.77 1.47 0.21
2 0.00 26.12 20.31 34.14 27.56 28.76 42.61 1.74 0.73 0.26 0.12 1.18 1.98 2.46 0.11
3 2.84 29.02 21.78 35.57 27.59 28.91 51.00 1.68 0.64 0.26 0.11 1.17 1.92 2.66 0.11

4 1 2.27 26.05 18.96 37.08 27.83 24.19 37.13 2.57 1.33 0.49 0.16 1.16 2.11 3.19 0.56
2 0.52 22.64 19.49 40.59 26.27 30.04 43.59 2.14 1.35 0.59 0.23 1.33 2.28 4.93 0.42
3 0.91 26.77 27.67 46.57 26.97 33.40 47.47 4.76 2.50 0.88 0.38 1.65 2.65 4.52 0.71

5 1 1.48 45.84 43.41 66.00 42.23 35.84 53.61 9.56 5.13 2.19 0.89 5.10 2.96 7.31 0.23
2 2.14 48.24 50.95 73.63 55.19 49.26 88.28 4.77 2.57 0.93 0.22 2.08 2.71 2.93 0.19
3 1.55 41.78 45.37 67.89 51.58 53.33 88.57 2.96 1.29 0.57 0.19 1.34 2.19 2.17 0.11

6 1 0.18 41.18 44.31 67.50 55.40 54.22 91.69 5.64 2.43 1.35 0.22 2.40 2.14 3.24 0.09
2 0.02 39.68 41.16 33.48 51.13 45.00 75.34 8.41 5.35 2.38 0.21 3.97 2.07 3.33 0.12
3 4.74 21.75 13.99 17.34 20.36 23.72 34.64 23.93 11.76 5.74 0.23 1.40 2.26 5.28 1.34

7 1 14.55 28.22 23.01 30.95 29.61 23.79 35.04 38.69 29.63 10.34 0.59 2.88 3.06 8.58 1.38
2 27.19 68.24 53.61 81.17 36.07 29.05 35.89 47.17 28.06 19.91 1.53 3.73 3.94 11.38 1.45
3 40.75 80.02 54.07 58.61 51.20 34.42 45.23 99.76 69.21 25.70 0.91 6.76 3.39 18.60 6.72

8 1 73.81 87.50 75.92 96.03 50.92 44.39 73.89 113.96 80.73 32.43 1.97 8.73 4.26 23.27 6.01
2 123.28 204.58 168.54 137.95 81.96 47.80 73.25 209.01 126.20 46.54 6.50 18.29 10.51 75.17 4.10
3 40.46 220.44 193.44 144.72 88.96 46.75 78.84 209.71 139.41 45.62 5.56 15.52 11.15 110.83 4.50

9 1 17.72 119.93 89.70 100.66 63.56 46.63 74.43 127.31 99.88 37.94 6.37 5.00 6.68 7.75 3.47
2 12.87 79.87 63.87 109.05 48.81 43.37 66.93 77.69 59.17 32.46 4.22 5.80 5.13 12.71 3.30
3 9.21 63.57 83.54 123.01 74.00 44.40 69.05 67.96 44.22 27.76 3.33 10.84 6.03 19.25 0.83

10 1 8.23 129.67 171.76 112.55 82.41 44.08 65.90 65.38 48.30 24.75 1.94 31.86 11.99 6.07 0.35
2 7.62 76.12 86.15 72.10 50.97 41.89 70.61 19.29 13.63 10.79 0.92 7.88 5.00 2.90 0.22
3 6.64 52.83 63.39 48.17 48.47 40.64 69.25 9.78 5.81 3.49 0.55 3.71 4.74 2.69 0.15

11 1 3.62 36.13 36.27 47.53 48.78 28.55 42.82 18.32 4.02 2.22 0.50 2.34 4.24 2.79 0.12
2 3.69 55.78 55.51 48.51 35.77 26.39 48.98 11.95 4.50 2.71 0.38 1.98 4.20 2.28 0.10
3 2.89 31.01 30.33 33.98 24.72 21.74 48.18 7.17 2.87 1.30 0.26 1.45 2.86 1.97 0.11

12 1 2.76 25.05 25.35 26.59 24.39 20.18 47.60 6.05 2.33 0.99 0.22 1.22 2.21 1.86 0.10
2 2.47 29.30 27.48 34.15 25.82 19.60 47.99 6.38 2.75 1.18 0.25 1.18 3.07 1.82 0.10
3 2.30 24.14 22.08 26.87 24.84 19.45 48.32 5.71 2.26 0.88 0.18 1.24 2.55 1.81 0.09

2001 1 1 1.81 26.25 17.88 31.16 33.21 44.24 48.58 0.97 1.80 0.16 0.36 2.25 1.72 0.03
2 1.69 25.79 15.52 31.13 26.04 29.19 49.74 0.87 1.73 0.17 0.33 2.32 1.75 0.03
3 1.63 23.65 14.67 32.34 26.07 26.86 50.60 0.80 1.50 0.59 0.14 0.33 2.16 1.69 0.02

2 1 1.38 23.03 12.74 35.74 27.57 34.50 49.06 0.83 1.41 0.47 0.12 0.32 2.05 1.70 0.02
2 1.71 27.81 16.13 36.99 27.47 32.54 48.94 0.73 1.63 0.62 0.12 0.32 2.04 1.64 0.02
3 1.37 23.47 11.42 22.46 35.40 38.63 47.95 0.52 1.20 0.39 0.10 0.32 1.86 1.57 0.02

3 1 0.99 22.56 11.51 28.80 32.46 29.52 47.95 0.13 1.42 0.29 0.12 0.35 1.90 2.59 0.03
2 2.81 32.54 18.40 44.30 25.24 30.06 43.79 4.69 3.09 0.82 0.19 0.64 2.60 3.25 0.04
3 4.45 55.25 38.60 70.59 24.28 33.64 47.52 7.37 3.80 1.51 0.21 1.95 3.58 2.89 0.08

4 1 2.68 33.79 20.69 33.15 23.95 29.73 45.13 3.23 3.79 1.38 0.16 1.02 2.60 1.74 0.07
2 1.84 23.40 12.45 49.11 27.19 24.68 40.37 0.92 1.71 0.79 0.09 0.54 2.33 1.47 0.02
3 1.36 20.60 6.98 29.63 19.64 25.04 50.19 1.13 2.29 0.55 0.21 0.48 2.03 3.43 0.03

5 1 1.04 34.87 36.19 42.85 62.99 41.68 47.43 3.54 6.52 1.47 0.17 2.75 2.77 2.49 0.13
2 1.78 34.74 22.22 42.82 53.19 40.40 50.24 5.83 5.28 1.47 0.20 5.28 2.61 5.02 0.14
3 1.51 24.02 15.36 45.76 32.89 38.33 49.74 2.51 3.38 1.46 0.17 2.03 2.36 2.62 0.04

6 1 4.02 22.61 13.44 41.86 24.37 41.40 52.08 9.03 8.63 3.31 0.18 2.58 2.10 2.61 0.05
2 3.65 22.77 17.87 49.79 30.53 36.80 50.47 34.84 24.50 8.28 0.27 3.78 2.32 10.35 0.07
3 8.74 24.48 13.99 52.04 22.71 26.05 33.13 35.21 37.84 19.23 0.96 4.20 2.66 5.93 0.18

7 1 11.68 58.62 36.56 108.20 31.27 43.17 45.59 48.51 51.12 29.88 1.56 5.78 3.33 19.51 1.14
2 79.49 68.13 36.10 116.31 33.70 41.20 45.83 117.44 76.42 4.64 5.75 3.90 87.86 4.24
3 134.28 142.39 59.26 155.20 43.96 41.93 46.95 140.38 98.66 4.71 8.12 5.87 79.60 8.44

8 1 102.63 220.00 86.07 119.97 61.54 38.20 36.04 153.89 135.37 6.01 10.40 13.80 131.17 6.02
2 59.00 231.12 93.17 157.64 61.57 43.00 43.47 156.42 132.16 8.45 14.82 10.77 95.96 4.65
3 50.69 169.27 82.17 110.80 64.66 64.27 72.87 121.09 133.08 2.82 9.38 5.80 20.45 2.75

9 1 30.75 176.83 103.63 123.44 91.38 72.37 76.95 114.91 128.15 4.07 9.09 5.68 37.90 1.21
2 14.96 103.76 72.89 78.42 64.03 68.70 66.93 35.93 45.56 1.37 4.26 6.12 7.39 0.55
3 7.67 64.95 46.97 53.87 47.10 53.87 55.72 11.41 17.79 0.83 3.71 2.05 3.12 0.14

10 1 5.51 26.40 23.15 35.19 27.09 42.02 56.78 5.08 9.03 0.49 2.63 0.65 2.76 0.09
2 4.73 25.63 20.63 29.94 26.59 40.07 57.70 3.55 5.82 0.32 2.17 0.39 2.18 0.06
3 3.57 25.94 20.28 33.80 25.59 40.16 55.92 2.76 4.25 0.24 2.30 0.36 2.03 0.04

11 1 3.20 25.15 20.86 27.08 29.06 40.68 55.71 2.18 3.43 0.17 1.58 0.28 1.87 0.03
2 2.91 25.86 20.32 21.88 31.01 38.76 54.07 1.85 2.93 0.12 1.44 0.26 1.85 0.04
3 2.51 27.35 21.90 22.22 32.54 40.01 57.83 1.77 2.64 0.10 1.33 0.26 1.89 0.03

12 1 2.24 25.71 21.40 27.04 30.62 39.02 58.01 1.67 2.47 0.08 1.20 0.24 1.78 0.02
2 2.04 24.76 20.91 26.22 30.20 36.54 56.14 1.41 2.26 0.75 0.07 1.22 0.35 1.80 0.02
3 1.91 27.93 21.00 23.66 32.22 39.05 57.55 0.31 1.98 0.67 0.04 1.30 0.29 1.81 0.02

2002 1 1 1.81 29.88 24.83 32.52 33.51 38.09 54.45 3.95 2.76 0.95 0.04 1.28 2.69 2.20 0.04
2 1.75 25.69 22.51 32.22 34.82 37.63 54.31 7.92 5.13 1.32 0.12 2.00 4.97 1.96 0.03
3 1.63 22.02 20.04 26.85 30.01 37.05 55.23 3.34 2.47 0.63 0.04 1.23 0.96 1.68 0.02

2 1 1.50 21.21 19.00 27.14 28.07 37.00 54.66 2.59 1.75 0.48 0.02 1.19 0.47 1.66 0.01
2 1.10 29.06 19.34 26.14 28.22 35.86 55.23 4.21 1.97 0.60 0.03 1.26 0.00 1.69 0.02
3 49.10 19.22 22.88 23.31 38.87 53.30 3.59 2.03 0.58 0.01 1.37 1.78 0.02

3 1 31.31 26.62 29.80 33.28 38.69 56.02 3.43 2.70 0.62 0.05 1.41 2.61 0.04
2 25.47 20.25 27.44 29.35 37.32 52.80 4.93 2.47 0.62 0.06 1.48 2.05 0.03
3 22.97 19.85 25.42 24.34 36.38 54.77 3.92 2.01 0.59 0.02 1.34 1.69 0.02

4 1 50.27 21.56 31.51 26.75 35.67 53.82 5.06 6.62 0.74 0.05 1.36 3.41 0.02
2 33.64 22.20 36.07 29.17 39.60 55.01 5.98 6.36 0.59 0.02 1.59 2.40 0.02
3 11.52 17.67 23.22 27.27 38.02 50.13 3.68 1.60 0.43 0.00 1.36 1.79 0.01

5 1 13.23 13.99 22.09 22.46 40.09 54.86 3.35 1.96 0.52 0.03 1.60 2.02 0.02
2 18.92 11.50 23.59 26.35 39.10 54.23 3.49 2.24 0.42 0.00 1.26 1.62 0.01
3 13.43 14.67 26.92 25.50 37.79 54.83 6.09 1.82 0.43 0.00 2.07 1.83 0.02
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3,113 29,280 21,520 21,230 16,417 14,550 11,690 11,300 7,780 4,580 2,569 119 747 140 884 50

Y M 10day

 =>
(km2) =>

 =>

6 1 10.87 15.08 27.13 26.26 37.22 54.02 3.31 1.92 0.44 0.02 1.50 1.71 0.00
2 9.45 12.88 26.13 26.40 38.20 55.37 11.85 14.65 0.17 1.40 4.80 0.05
3 17.18 14.77 28.12 30.58 45.51 53.62 18.64 20.50 0.08 1.55 3.68 0.04

7 1 9.84 18.97 9.96 35.05 32.87 45.39 52.54 22.15 27.18 1.56 1.45 3.76 0.04
2 8.02 23.75 17.33 44.83 31.91 44.20 51.51 43.25 44.59 1.29 1.92 8.84 5.97
3 59.52 34.80 22.83 49.95 42.84 43.70 52.37 106.32 100.71 5.12 2.88 38.28 4.82

8 1 19.56 66.14 67.66 65.41 60.40 49.26 53.06 156.59 141.88 6.06 6.94 26.48 7.91
2 63.88 97.67 45.91 80.32 57.81 51.27 55.65 143.89 117.46 2.41 6.06 18.58 7.17
3 42.27 122.47 55.91 69.89 59.26 45.37 54.15 125.87 125.70 1.24 7.41 20.30 4.28

9 1 29.98 103.70 52.11 71.97 46.35 44.85 58.62 94.78 82.11 4.48 6.84 15.76 2.26
2 9.50 54.16 32.52 48.21 36.47 46.77 53.83 34.80 35.45 0.63 3.80 7.09 2.36
3 0.54 41.13 25.09 41.16 28.16 43.59 54.13 16.50 13.74 0.20 2.35 2.72 0.56

10 1 0.14 32.27 16.88 30.61 21.66 40.74 57.78 10.41 5.60 0.05 2.32 1.85 0.30
2 0.07 20.73 16.54 36.98 22.81 41.94 59.16 8.49 3.41 0.01 1.91 1.58 0.15
3 0.04 15.61 9.88 15.42 14.43 28.92 51.44 7.53 2.46 0.00 1.48 1.50 0.11

11 1 0.01 14.18 6.99 5.04 9.11 18.57 46.42 7.05 1.99 0.00 1.63 1.43 0.10
2 0.02 11.66 4.76 4.16 8.52 16.40 43.68 6.66 1.66 0.00 1.21 1.43 0.11
3 0.27 11.78 4.07 3.93 8.84 18.33 43.22 6.54 1.53 0.00 1.26 1.43 0.10

12 1 0.04 12.05 5.40 5.13 9.12 18.26 33.99 2.65 1.47 0.00 1.28 1.48 0.10
2 0.02 13.64 7.38 5.06 9.07 19.77 34.14 2.53 1.66 0.00 1.63 1.54 0.10
3 0.05 18.52 16.32 16.87 11.31 17.37 34.07 3.90 2.69 0.00 1.50 1.72 0.13

2003 1 1 0.05 33.66 11.20 26.77 26.70 18.09 36.79 3.08 1.99 0.50 1.47 1.45 0.11
2 0.00 16.58 8.34 8.81 13.03 17.51 35.08 2.38 1.45 0.42 1.30 1.39 0.09
3 1.44 17.15 8.60 6.64 10.58 16.93 34.14 3.09 1.95 0.45 1.42 1.47 0.37

2 1 0.24 16.00 7.14 7.10 10.31 16.96 34.22 2.35 1.26 0.26 0.37 1.30 1.37 0.11
2 0.26 6.54 7.75 10.64 17.75 35.90 1.89 0.74 0.12 0.35 1.29 1.31 0.08
3 0.02 15.25 7.89 15.70 29.42 36.00 3.39 0.77 0.32 0.43 3.56 2.42 0.05

3 1 0.00 31.28 8.09 11.35 17.82 35.67 3.51 1.80 0.47 0.37 1.15 1.41 0.05
2 0.00 7.86 8.09 10.08 16.19 40.27 2.77 1.56 0.30 0.36 0.78 1.41 0.01
3 0.00 20.41 9.26 20.16 18.76 36.01 5.76 4.80 0.57 0.50 2.82 1.59 0.05

4 1 0.00 18.89 8.70 20.67 20.23 31.82 4.41 2.50 0.42 0.38 1.81 1.75 0.01
2 0.02 17.91 15.52 12.99 17.44 34.30 11.20 6.07 2.03 0.74 2.13 2.36 1.61
3 0.00 130.40 60.60 46.26 16.95 18.84 34.38 13.02 4.85 1.54 0.55 8.50 3.02 0.12

5 1 0.00 55.15 16.14 20.19 12.26 16.88 31.42 8.06 5.07 0.73 0.36 1.28 1.62 0.05
2 0.00 28.42 10.00 9.76 11.85 19.70 7.77 4.34 0.59 0.33 1.57 1.72 0.03
3 0.00 15.14 8.80 7.03 9.71 19.04 27.22 2.21 1.26 0.35 0.28 0.86 1.33 0.01

6 1 0.00 12.72 18.44 75.50 11.15 25.16 26.92 4.03 1.15 0.50 0.31 1.02 1.97 0.00
2 0.00 17.88 17.83 172.06 14.10 22.03 27.86 16.62 11.82 2.60 0.37 1.24 2.05 0.10
3 0.02 17.44 20.13 187.76 16.42 24.34 29.13 45.45 30.81 6.47 0.48 5.17 4.00 1.11

7 1 0.26 16.98 30.11 250.20 22.53 34.03 36.57 43.69 48.25 15.34 1.05 3.80 8.22 3.35
2 0.72 42.83 54.81 365.16 35.63 32.90 33.10 109.25 119.02 37.08 2.04 5.74 20.40 2.11
3 10.04 96.06 99.90 440.03 48.78 36.90 44.34 192.49 191.17 45.91 4.93 7.78 34.34 6.95

8 1 16.97 172.39 122.06 69.37 39.21 49.34 152.11 132.66 42.25 6.04 8.59 54.12 5.38
2 23.18 267.83 96.64 460.96 39.82 36.20 33.13 149.81 127.44 44.66 5.94 9.05 35.01 4.41
3 113.24 253.94 130.92 73.27 50.96 54.79 235.57 177.09 46.78 4.99 10.69 144.11 5.70

9 1 103.63 234.42 112.16 80.36 71.67 94.51 146.73 139.73 38.56 4.88 9.98 47.21 3.71
2 205.75 171.57 103.62 85.26 98.62 92.40 110.47 129.58 30.68 3.95 9.28 15.61 1.70
3 68.27 87.77 89.83 67.71 81.96 78.80 49.31 47.54 31.46 1.79 3.97 10.37 0.61

10 1 15.00 65.12 66.18 113.02 36.86 45.52 46.27 23.64 16.74 17.43 1.06 2.77 5.79 0.14
2 13.14 54.97 50.48 47.20 28.46 47.44 51.25 11.98 6.94 5.40 0.75 0.82 4.25 0.09
3 19.35 36.77 43.84 46.18 22.22 41.03 40.46 9.68 4.29 1.42 0.56 0.64 3.77 0.06

11 1 4.58 24.01 36.81 45.60 19.75 39.09 47.12 8.49 3.15 0.93 0.45 0.53 3.60 0.05
2 3.53 27.32 41.57 42.39 19.45 35.26 44.26 8.04 2.80 0.77 0.39 0.50 3.51 0.04
3 2.83 21.09 47.03 35.61 21.34 40.85 41.01 7.56 2.48 0.52 0.32 0.46 3.48 0.03

12 1 2.42 43.16 56.76 42.68 32.04 46.28 44.15 8.26 2.51 0.48 0.32 0.68 4.09 0.23
2 2.10 42.56 54.86 35.13 29.29 46.02 45.43 4.56 2.35 0.34 0.27 0.81 3.47 0.05
3 6.91 33.27 50.62 48.53 26.67 48.03 46.26 3.01 1.76 0.39 0.24 0.51 3.35 0.04

2004 1 1 0.00 33.00 51.35 51.69 25.77 44.41 48.88 2.67 1.28 0.30 0.23 0.42 3.24 0.03
2 0.00 31.46 61.89 58.62 26.81 39.66 42.26 2.66 1.51 0.32 0.39 0.50 3.29 0.04
3 0.00 81.39 48.42 46.04 24.83 37.25 40.77 5.54 3.30 0.57 0.27 0.50 3.54 0.04

2 1 0.00 60.48 42.99 38.56 22.65 36.65 41.26 3.84 2.34 0.40 0.28 0.48 3.45 0.05
2 0.00 34.99 32.15 34.63 20.96 37.77 35.65 2.65 0.93 0.23 0.13 0.46 3.00 0.02
3 0.00 29.64 35.82 30.87 21.79 39.52 34.71 1.96 0.67 0.03 0.10 0.45 2.90 0.02

3 1 0.00 28.74 31.70 30.14 24.59 37.62 35.77 1.86 0.50 0.00 0.10 0.41 2.86 0.02
2 0.00 33.10 42.97 35.06 28.34 35.58 38.55 5.36 1.65 0.18 0.20 0.46 3.27 0.03
3 0.00 42.84 49.91 44.16 27.48 37.07 36.43 4.41 1.67 0.26 0.17 0.56 3.73 0.04

4 1 0.00 63.06 87.54 51.77 40.07 39.86 41.95 8.76 6.12 2.74 0.55 0.73 5.43 0.07
2 10.51 109.73 105.94 120.87 43.57 42.27 44.23 26.27 16.94 3.96 0.56 1.22 5.42 0.09
3 0.00 25.30 75.69 52.15 30.09 39.68 44.46 9.19 4.11 1.28 0.48 1.49 3.47 0.05

5 1 0.00 21.45 25.12 38.38 24.34 39.02 44.84 7.58 4.94 1.31 0.37 1.29 3.39 0.04
2 0.00 20.60 25.23 29.62 19.30 36.41 45.35 5.28 1.77 0.36 0.24 0.91 2.88 0.02
3 0.00 20.60 31.83 27.57 20.56 34.99 44.45 3.21 2.13 0.30 0.23 0.47 2.92 0.00

6 1 0.00 20.60 30.96 43.17 36.01 42.75 3.11 3.02 17.34 0.26 0.49 3.05 0.01
2 0.00 27.53 30.40 54.16 44.84 43.36 18.44 16.31 17.98 0.42 0.73 4.50 0.04
3 0.00 37.98 50.51 57.56 44.68 48.73 39.91 42.29 20.72 1.50 2.81 5.57 0.21

7 1 13.56 43.13 45.54 62.99 43.43 47.17 47.62 61.73 27.82 1.05 3.57 9.76 0.79
2 20.24 60.16 54.87 61.81 43.50 43.34 96.10 76.96 22.97 2.33 4.10 10.65 2.38
3 22.31 80.52 72.98 65.83 47.59 54.79 119.01 99.68 30.71 4.58 5.64 36.11 6.00

8 1 65.69 128.55 89.98 99.19 48.23 53.99 156.56 125.29 37.31 3.96 5.98 40.72 4.52
2 67.11 204.75 82.51 103.39 37.64 47.78 179.89 149.42 46.75 2.61 7.25 54.19 17.15
3 56.15 127.08 49.77 68.97 37.62 48.32 164.02 139.88 42.09 2.18 5.37 77.87 7.57

9 1 22.82 85.76 63.68 62.84 32.91 35.26 110.05 83.63 39.95 3.93 7.05 50.60 3.10
2 14.42 48.35 77.29 55.47 34.07 33.15 100.19 73.35 26.95 1.98 11.04 50.44 2.44
3 0.34 39.66 63.44 46.74 24.91 31.49 38.70 51.09 43.57 15.56 1.17 3.51 14.08 0.75

10 1 0.00 22.71 52.55 54.43 23.72 36.02 38.47 22.97 17.17 11.80 1.24 1.68 6.72 0.47
2 0.00 20.60 59.07 78.68 25.00 28.94 32.97 16.98 13.04 6.80 0.64 2.32 4.66 0.32
3 0.00 20.60 44.72 41.89 16.94 26.12 33.49 10.85 5.44 2.14 0.47 1.11 4.00 0.22

11 1 0.00 20.60 28.02 34.06 15.57 25.13 29.49 9.68 4.05 1.13 0.40 0.68 3.69 0.16
2 0.00 20.60 26.43 27.08 15.55 25.16 29.28 9.24 3.04 0.83 0.34 0.69 3.52 0.13
3 0.00 20.78 25.80 25.43 15.85 26.44 30.99 9.07 2.54 0.77 0.30 0.56 3.57 0.12

 10  (16/19)



( : m3/ )

Awara
Melka

Melka
Werer

Melka
Sedi

Awash 7
kilo Metahara Nura

Hera Wonji
Below
Koka
Dam

Melka
Homble

Melka
Kuntire Bello Holeta Sirie

(ARSI)

Abomsa
below
Bridge

Akaki Beke

Kesem Awash Awash Awash Awash Awash Awash Awash Awash Awash Awash Holeta Keleta Arba Akaki Kesem
3,113 29,280 21,520 21,230 16,417 14,550 11,690 11,300 7,780 4,580 2,569 119 747 140 884 50

Y M 10day

 =>
(km2) =>

 =>

12 1 0.00 23.37 25.23 26.51 15.10 24.90 29.84 7.44 2.13 0.60 0.29 0.41 3.62 0.10
2 0.00 24.46 30.29 24.66 15.49 27.28 38.67 3.34 2.18 0.46 0.26 0.39 3.69 0.09
3 0.00 23.28 29.69 27.01 14.95 25.89 33.53 2.85 1.76 0.35 0.21 0.33 3.66 0.10

2005 1 1 0.00 23.55 30.77 28.33 16.46 27.71 34.97 3.71 1.43 0.21 0.21 0.41 1.34 0.09
2 2.86 29.69 49.81 28.49 25.08 37.49 35.89 4.91 2.15 0.02 0.21 0.38 1.49 0.13
3 0.00 33.11 48.52 38.28 22.05 30.72 42.26 5.63 1.91 0.01 0.20 0.63 1.36 0.09

2 1 0.00 39.66 51.82 47.07 22.74 44.46 46.65 4.29 1.32 0.00 0.17 0.48 1.31 0.08
2 0.00 26.61 44.59 48.14 21.59 38.35 36.62 3.19 0.63 0.00 0.21 0.44 1.30 0.06
3 0.00 30.07 40.00 25.63 17.19 33.07 39.39 3.00 0.59 0.00 0.15 0.47 1.33 0.06

3 1 3.31 40.74 41.78 36.93 17.34 32.94 39.21 11.99 0.91 0.00 0.24 0.67 1.35 0.09
2 0.00 72.49 57.86 87.60 25.75 48.62 40.74 10.65 3.81 0.28 0.24 0.66 1.37 0.19
3 0.00 83.55 58.18 48.61 30.88 49.47 39.46 7.52 6.14 0.60 0.22 0.60 1.35 0.08

4 1 0.00 27.68 44.28 28.31 20.43 36.54 45.17 3.80 1.63 0.87 0.16 0.47 1.42 0.03
2 0.00 23.81 34.90 31.62 24.67 46.61 36.38 4.52 2.45 2.46 0.30 1.39 1.53 0.07
3 29.63 20.60 56.77 60.92 20.46 33.55 40.00 13.54 6.84 4.48 0.50 1.91 1.84 0.24

5 1 40.80 21.77 71.02 68.42 25.99 31.27 33.16 26.81 26.42 5.79 0.67 5.73 3.42 2.24
2 18.00 28.25 90.01 69.18 28.17 32.07 31.08 46.83 18.43 2.88 0.48 3.34 2.39 1.22
3 20.65 24.94 58.97 44.72 20.36 31.80 30.91 16.76 5.83 0.66 0.37 2.09 1.93 0.25

6 1 51.24 37.19 46.28 40.71 15.78 25.83 31.56 9.19 3.69 2.41 0.40 1.80 1.93 0.16
2 20.78 32.77 44.67 28.91 13.30 30.92 29.91 22.59 8.72 3.93 0.47 1.29 1.89 0.17
3 64.66 45.71 60.61 46.94 25.22 54.06 38.58 44.45 36.35 13.71 0.76 1.20 2.55 0.93

7 1 64.39 67.76 69.81 85.58 31.01 41.32 41.98 68.70 76.61 25.28 3.60 1.60 2.94 2.59
2 45.29 93.09 83.32 107.15 29.78 32.04 29.62 125.50 96.45 31.20 1.99 4.11 4.90 4.37
3 88.49 175.15 99.47 101.86 44.53 30.65 30.99 184.36 131.53 43.67 3.62 11.83 5.09 3.71

8 1 156.42 142.89 66.38 79.16 41.73 35.06 33.59 173.67 149.70 45.95 5.24 11.06 6.47 4.95
2 42.15 156.87 94.09 98.49 52.75 38.39 41.53 245.24 192.59 48.31 6.77 13.29 10.94 5.50
3 163.08 179.47 122.32 93.13 53.75 37.02 47.67 186.82 145.36 40.81 5.51 11.90 8.85 6.28

9 1 86.19 189.95 109.41 89.96 57.51 60.42 52.31 116.55 112.70 38.55 2.31 10.03 3.62 1.66
2 48.34 163.61 105.58 73.46 64.54 77.18 53.41 133.96 104.11 37.18 1.88 13.72 7.15 1.79
3 15.77 95.84 79.66 66.75 45.87 65.52 45.84 37.77 29.75 16.33 1.18 6.10 2.65 0.36

10 1 8.81 56.41 48.91 48.45 21.97 38.40 34.94 23.98 19.99 8.90 0.86 3.12 2.49 0.18
2 6.09 46.22 44.05 24.32 18.25 28.01 33.02 16.50 10.36 5.32 0.98 3.19 2.48 0.14
3 4.08 30.65 46.10 21.88 17.71 28.45 28.88 12.35 5.08 1.88 0.54 2.18 2.25 0.09

11 1 2.91 43.33 46.01 20.70 17.28 32.40 27.94 11.07 3.78 1.17 0.44 1.80 2.20 0.07
2 3.30 33.45 45.10 21.21 16.70 30.09 28.12 10.43 3.28 0.83 0.37 1.49 2.21 0.06
3 1.95 35.00 52.49 26.47 17.35 30.52 25.08 10.04 3.09 0.71 0.33 2.02 2.18 0.05

12 1 1.33 31.72 42.99 23.16 18.10 30.47 26.47 6.84 3.32 0.58 0.27 2.03 2.17 0.04
2 1.02 41.66 41.12 26.41 19.99 31.55 35.52 4.65 2.60 0.52 0.23 1.79 2.14 0.04
3 0.81 29.23 41.48 27.49 17.35 26.37 26.56 4.37 2.10 0.42 0.22 1.47 2.13 0.09

2006 1 1 0.68 32.24 46.67 29.18 17.80 28.68 29.62 4.17 1.88 0.36 0.19 1.52 2.17 0.03
2 0.51 54.48 43.82 33.28 18.58 27.99 38.90 4.07 1.68 0.33 0.18 2.01 2.16 0.03
3 0.34 37.03 47.48 43.24 21.64 26.27 39.26 3.81 1.31 0.23 0.15 2.61 2.15 0.03

2 1 0.15 33.49 50.97 51.63 20.51 30.62 41.48 3.46 1.22 0.18 0.15 2.53 2.13 0.02
2 23.50 46.03 60.16 53.60 27.71 37.63 37.99 3.27 0.99 0.17 0.15 1.80 2.16 0.04
3 1.06 46.10 79.27 57.24 35.89 33.60 38.97 4.62 1.34 0.27 0.12 1.85 2.20 0.04

3 1 0.02 59.32 66.00 51.93 25.39 35.66 40.26 4.18 1.16 0.20 0.12 0.99 2.12 0.02
2 0.91 56.75 80.63 52.46 32.73 34.00 40.48 4.29 2.20 0.43 0.23 1.20 2.18 0.03
3 0.57 95.81 89.95 75.19 41.19 37.54 40.20 18.51 12.81 1.28 0.31 1.79 2.37 0.05

4 1 10.53 102.03 109.86 142.85 65.23 48.01 43.61 24.36 18.09 3.93 0.39 3.72 2.47 0.13
2 2.68 77.34 99.96 73.42 46.46 47.38 41.73 13.09 6.28 2.08 0.28 1.78 2.12 0.02
3 4.21 104.48 83.94 58.47 39.15 46.82 40.20 11.73 5.33 2.27 0.34 2.53 2.45 0.44

5 1 1.99 105.52 83.18 52.04 31.98 43.53 40.66 23.86 47.40 4.81 0.32 2.06 2.51 0.07
2 1.25 60.75 72.02 51.90 30.71 47.14 40.55 10.58 6.38 0.64 0.26 1.68 2.02 0.01
3 0.77 46.79 66.01 58.06 47.97 41.87 10.51 3.58 0.85 0.28 1.43 2.05 0.02

6 1 0.38 41.28 68.10 58.37 46.66 41.60 11.31 7.07 3.18 0.29 1.24 2.15 0.02
2 2.44 52.01 74.45 57.44 53.31 39.81 16.34 15.06 7.15 0.39 5.32 2.31 0.25
3 9.77 52.28 62.44 57.17 44.56 22.28 49.14 38.57 6.98 0.52 3.20 2.58 0.09

7 1 55.90 48.79 60.86 57.10 25.03 33.81 21.28 80.20 66.58 29.40 0.89 5.28 3.23 0.61
2 106.67 95.31 92.38 75.36 31.92 34.43 143.29 94.41 42.16 2.79 9.96 7.24 1.62
3 49.87 170.59 139.65 190.31 31.40 34.85 253.60 232.89 45.29 5.81 14.21 10.97 6.80

8 1 50.31 237.37 130.05 195.62 58.21 42.28 239.92 202.40 48.28 7.60 10.72 8.35 5.38
2 78.69 262.56 163.09 274.38 67.62 68.30 342.74 263.16 48.90 8.10 10.55 12.30 7.07
3 69.09 241.89 153.72 199.04 161.86 192.91 277.15 478.62 46.94 9.67 13.17 9.94 3.40

9 1 37.45 313.16 200.50 429.19 199.82 213.00 280.90 232.25 306.88 46.99 4.13 11.30 8.53 1.63
2 69.88 290.88 160.35 307.72 160.96 162.84 163.95 148.89 140.42 40.63 3.37 8.04 6.29 1.19
3 69.71 119.50 119.45 140.64 82.54 95.36 119.25 65.42 18.82 23.86 3.29 3.33 4.83 1.50

10 1 53.03 79.66 75.42 85.31 36.52 48.74 62.58 23.27 10.56 8.40 1.17 1.35 3.88 0.09
2 30.92 61.96 59.28 55.75 18.97 34.86 40.77 16.15 6.77 4.13 0.85 0.75 3.74 0.03
3 20.43 56.59 74.65 49.91 19.27 33.31 34.74 14.46 5.03 2.91 0.68 2.23 3.89 0.02

11 1 14.78 59.53 64.88 54.33 20.10 33.20 34.96 13.36 3.93 1.81 0.58 0.50 3.64 0.01
2 12.18 49.09 54.25 42.09 21.07 26.09 30.58 11.73 2.87 1.09 0.47 0.36 3.58 0.00
3 21.06 44.93 49.56 32.14 20.86 25.45 23.78 8.41 2.52 0.87 0.43 0.90 3.56 0.00

12 1 19.63 81.79 73.19 26.82 23.51 30.75 33.59 6.52 2.58 0.95 0.42 1.48 3.58 0.01
2 14.73 64.15 56.36 21.68 21.90 28.46 33.83 5.43 2.01 0.54 0.38 1.10 3.56 0.00
3 11.70 32.41 43.71 21.83 21.26 29.61 31.02 4.95 1.53 0.43 0.34 0.88 3.53 0.00

2007 1 1 9.86 41.85 44.62 24.98 20.35 26.75 25.16 4.75 1.47 0.31 0.80 3.51
2 8.54 42.62 51.39 27.75 20.60 24.97 26.98 4.25 1.31 0.36 0.49 3.50
3 8.06 35.10 44.08 34.78 18.62 24.89 23.52 4.94 1.28 0.32 0.57 3.51

2 1 12.29 41.43 49.55 34.54 32.26 26.27 26.38 6.88 2.50 0.40 0.69 3.98
2 6.58 51.67 44.78 39.17 24.79 32.10 26.37 4.34 1.87 0.31 0.47 3.51
3 5.69 49.53 44.21 42.11 23.10 26.75 19.22 3.87 1.16 0.24 1.01 3.51

3 1 4.92 47.40 43.11 37.14 22.51 30.90 30.09 3.59 0.80 0.24 1.39 3.45
2 5.29 83.83 66.35 35.23 29.34 32.74 20.91 3.95 0.90 0.20 1.33 3.49
3 5.71 83.59 58.45 55.74 40.47 33.43 25.01 6.69 2.53 0.30 2.22 3.80

4 1 6.72 59.43 48.44 50.08 23.76 32.92 29.74 5.31 1.49 0.26 2.02 3.55
2 6.05 122.26 120.79 68.04 70.87 31.65 31.76 10.43 3.41 0.44 0.93 3.83
3 6.00 71.91 47.00 47.61 28.62 32.39 29.46 7.45 3.03 0.37 0.26 0.60 3.62

5 1 5.99 54.05 44.56 43.30 24.86 34.33 27.44 5.67 1.57 0.41 0.18 1.44 3.56
2 6.17 46.60 51.88 44.02 26.57 37.46 21.10 11.56 4.61 1.70 0.31 1.94 3.81
3 5.48 41.14 51.87 51.29 26.64 35.82 18.84 15.98 6.01 2.59 0.31 1.80 3.79
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6 1 8.14 51.67 51.88 53.10 29.13 39.67 19.07 21.12 12.87 6.91 0.31 4.00 3.60
2 11.22 39.01 59.94 58.15 29.25 40.79 22.89 32.17 33.55 13.16 0.47 4.21 3.91
3 4.67 98.21 66.91 53.44 32.25 39.71 32.62 64.49 75.07 33.44 1.11 4.11 4.38

7 1 15.28 147.25 85.64 55.05 36.44 58.04 32.50 108.74 102.79 39.41 3.00 4.21 5.05
2 98.02 193.43 84.03 77.24 43.60 59.79 22.09 155.54 121.14 40.52 4.17 6.86 5.68
3 4.62 263.40 97.01 76.39 53.90 56.10 23.35 131.55 103.43 35.58 3.06 4.88 6.24

8 1 5.91 315.27 175.51 81.75 70.41 69.21 28.71 280.00 216.05 48.61 7.75 9.06 17.23
2 124.06 301.95 139.69 74.45 118.00 130.50 104.00 268.67 204.58 46.67 4.25 11.29 11.17
3 135.20 293.69 118.69 85.77 155.48 165.14 177.83 256.82 187.10 46.40 5.97 16.02

9 1 114.74 375.85 118.30 171.58 202.94 237.34 320.60 279.87 277.57 47.55 2.41 7.88
2 125.02 345.03 105.43 388.19 198.55 217.49 276.80 154.25 135.84 39.21 1.58 15.38 8.67
3 79.09 216.30 60.29 241.95 94.56 110.31 116.19 62.50 47.47 23.71 1.27 9.47 6.06

10 1 85.19 112.26 43.64 102.54 36.61 62.43 23.95 45.53 34.99 17.27 0.89 7.46 5.69
2 7.66 75.49 49.83 56.21 19.88 33.63 22.35 16.03 8.07 5.07 0.64 5.37 4.28
3 6.97 63.13 45.85 50.39 21.08 32.64 22.24 12.86 5.38 2.47 0.49 5.19 4.08

11 1 6.44 58.58 44.11 50.41 23.52 35.56 21.94 11.08 3.35 1.40 0.37 4.48 4.01
2 25.94 58.47 41.58 56.32 23.79 36.89 21.94 10.54 2.76 1.07 0.33 3.94 3.96
3 23.77 60.57 43.53 58.16 22.59 38.89 21.78 9.79 2.52 0.80 0.31 3.60 3.94

12 1 21.79 60.04 42.26 52.36 27.51 40.18 21.98 9.35 2.18 0.68 0.27 3.45 3.91
2 19.10 56.57 44.88 50.15 32.43 36.59 22.82 6.90 1.88 0.56 0.28 3.06 3.85
3 15.01 52.32 40.57 51.07 31.87 33.93 22.45 5.02 1.66 0.46 0.26 2.88 3.88

2008 1 1 10.79 51.15 38.09 50.54 29.94 33.90 23.37 5.07 1.48 0.42 0.23 3.05 4.22
2 7.49 52.46 43.73 50.55 30.41 36.64 23.19 4.19 1.28 0.35 0.20 3.00 4.24
3 4.88 49.90 40.27 48.73 25.47 37.81 21.58 3.80 1.08 0.28 0.19 3.08 4.22

2 1 2.39 50.49 36.44 47.63 26.93 36.44 30.48 3.85 0.96 0.29 0.21 2.96 4.26
2 1.57 48.91 31.30 46.95 25.95 37.44 24.29 3.96 0.89 0.21 0.17 2.96 4.11
3 0.28 52.51 33.76 41.83 24.46 37.56 28.18 3.78 0.71 0.17 0.12 2.75 4.05

3 1 0.00 53.73 33.78 36.01 23.74 36.07 33.20 3.34 0.57 0.12 0.10 2.69 4.06
2 0.11 39.72 28.27 32.89 22.07 38.09 30.66 2.96 0.56 0.14 0.10 2.91 4.06
3 0.32 43.10 30.88 32.94 22.30 37.75 31.23 2.94 0.52 0.12 0.12 2.89 4.03

4 1 0.00 52.37 28.89 39.71 23.60 39.80 37.20 3.17 0.60 0.28 0.12 3.26 4.15
2 0.00 65.06 43.46 38.37 30.06 50.50 35.23 3.93 1.46 0.56 0.14 3.69 4.13
3 0.00 77.12 22.21 47.56 26.73 44.50 28.47 3.28 0.92 0.22 0.14 3.33 4.02

5 1 2.39 74.44 45.21 53.77 30.24 48.88 24.08 6.72 2.06 1.11 0.26 5.36 4.80
2 2.42 51.03 52.70 56.60 35.44 46.10 24.36 5.09 2.21 0.75 0.21 4.59 4.10
3 0.11 57.19 29.97 49.25 26.32 43.64 26.82 4.10 1.44 0.34 0.16 5.96 4.21

6 1 0.16 69.66 57.12 53.89 29.23 35.96 30.03 11.07 7.57 6.42 0.32 6.84 6.17
2 2.85 74.46 26.92 50.88 17.37 28.62 22.14 21.22 11.90 7.11 0.38 5.62 5.00
3 8.45 57.83 19.19 39.75 16.69 28.09 23.24 15.88 9.07 6.91 0.36 6.70 4.72

7 1 4.80 127.80 31.28 39.73 21.12 33.63 24.85 62.70 50.22 25.97 2.36 13.04 7.51
2 2.48 209.85 75.74 51.60 57.70 39.30 25.26 81.96 134.81 40.37 5.52 10.38 8.60
3 0.60 269.32 120.52 127.40 69.45 36.90 24.35 214.08 180.61 47.13 9.31 11.33 12.27

8 1 0.00 251.93 83.52 126.75 58.65 40.71 24.73 241.41 255.92 47.56 7.85 12.30 17.42
2 0.00 256.40 99.51 105.61 69.49 70.94 35.77 240.19 196.37 47.19 8.29 14.26 15.90
3 233.32 126.43 183.77 96.14 66.49 57.57 204.04 190.80 47.44 11.16 15.76

9 1 243.81 129.27 152.18 131.18 151.18 203.92 288.24 200.33 48.07 13.43 13.43 20.81
2 228.50 151.20 321.36 168.48 162.43 240.70 159.30 103.33 34.72 6.62 15.38 10.90
3 98.77 146.32 99.22 189.94 72.86 103.54 81.37 51.17 31.20 18.87 4.60 11.60

10 1 84.14 74.76 74.39 85.75 53.50 88.62 91.77 21.67 9.06 6.52 3.64 7.18
2 66.08 61.40 48.81 51.23 25.05 46.16 22.20 16.24 5.18 2.91 3.10 7.02
3 61.76 122.98 55.61 47.95 32.32 31.48 20.79 15.13 4.28 2.94 3.01 5.79

11 1 67.09 203.57 128.72 108.91 72.94 35.17 21.44 37.86 16.44 8.08 2.52
2 63.80 99.95 52.53 69.22 36.13 35.28 21.36 16.89 5.56 2.62 1.99 9.23
3 60.56 55.51 45.56 53.60 26.61 33.93 21.35 10.49 3.17 1.25 1.73 5.81

12 1 56.93 58.65 43.71 52.11 27.33 38.25 21.47 6.28 2.83 0.84 1.69 4.19 4.93
2 53.19 68.72 51.01 53.19 25.99 39.07 21.24 5.68 2.64 0.69 1.69 3.73 4.89
3 49.81 76.05 49.17 48.77 26.95 38.82 21.28 5.11 2.42 0.48 1.54 3.67 4.87

2009 1 1 47.51 80.82 51.20 46.44 32.12 43.74 21.01 4.34 0.39 1.51 3.57
2 117.23 52.47 55.78 32.83 50.42 21.04 4.00 0.31 1.44 3.64
3 123.69 90.16 80.00 48.42 43.79 21.56 18.14 0.53 1.57 4.42

2 1 83.30 67.12 62.66 41.82 35.41 21.28 4.65 0.41 1.42 4.03
2 95.98 69.83 55.89 54.71 32.87 35.70 21.08 3.66 0.28 1.39 3.60
3 81.52 58.49 54.75 50.40 30.98 36.90 20.99 3.45 0.23 1.32 3.63

3 1 61.38 54.86 45.64 45.32 21.59 35.67 21.01 3.22 0.19 1.33 3.85
2 48.21 111.93 47.02 42.46 22.61 36.93 21.20 3.01 0.10 1.28 3.40
3 8.24 105.54 49.74 45.19 25.68 37.95 21.20 3.33 0.17 1.38 4.09

4 1 0.00 82.66 63.84 96.59 34.73 35.76 21.43 7.69 0.29 1.48 5.44
2 0.00 79.87 60.24 55.50 31.98 40.74 21.31 15.71 0.36 1.37 4.01
3 0.00 59.92 39.19 48.24 29.12 42.47 21.51 3.85 0.19 1.29 3.38

5 1 0.00 147.17 39.41 43.14 28.86 41.59 21.47 3.19 0.12 1.29 3.35
2 0.00 119.54 41.95 38.59 32.73 43.15 21.50 6.71 0.20 1.31 4.84
3 0.00 82.63 37.81 38.31 28.36 44.39 21.31 4.99 0.22 1.32 4.01

6 1 0.00 68.63 34.87 35.43 18.30 42.37 20.98 3.55 0.19 1.32 3.66
2 0.00 50.68 26.16 32.33 13.90 35.81 21.01 3.84 0.73 1.43 3.93
3 9.07 89.00 29.43 14.41 10.30 29.43 20.19 13.61 2.23 1.52 4.13

7 1 42.77 82.44 8.94 9.47 30.81 20.67 25.47 7.97 2.26 5.64
2 75.96 13.47 13.68 34.03 20.63 29.06 11.70 2.68 8.79
3 85.51 41.33 26.65 28.71 21.17 77.26 32.73 4.46 11.21

8 1 97.82 106.36 45.14 32.63 21.82 121.43 41.75 3.41 7.69
2 129.09 85.65 54.36 26.86 22.33 168.14 44.80 9.12 7.69
3 114.93 86.32 45.50 27.76 21.59 283.85 49.32 9.72 10.86

9 1 82.03 58.78 48.44 25.15 21.94 235.53 46.15 4.08 14.87
2 93.58 56.07 61.82 31.42 32.55 21.54 87.68 24.29 2.47 7.81
3 31.21 53.83 48.75 17.88 32.50 21.78 23.59 6.93 2.36 3.86

10 1 7.63 74.79 44.96 16.22 33.49 21.70 19.25 4.49 1.69 5.12
2 0.00 50.18 90.02 30.78 38.56 23.80 42.45 1.66 10.22
3 0.00 51.24 47.42 20.34 39.95 22.67 14.92 1.42 4.52

11 1 0.00 52.20 45.79 18.41 34.12 21.58 7.10 1.30 2.92
2 0.00 50.21 39.56 17.92 33.01 21.70 5.34 1.23 2.16
3 0.00 48.88 46.07 16.01 37.51 21.50 4.83 1.22 2.12
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( : m3/ )

Awara
Melka

Melka
Werer

Melka
Sedi

Awash 7
kilo Metahara Nura

Hera Wonji
Below
Koka
Dam

Melka
Homble

Melka
Kuntire Bello Holeta Sirie

(ARSI)

Abomsa
below
Bridge

Akaki Beke

Kesem Awash Awash Awash Awash Awash Awash Awash Awash Awash Awash Holeta Keleta Arba Akaki Kesem
3,113 29,280 21,520 21,230 16,417 14,550 11,690 11,300 7,780 4,580 2,569 119 747 140 884 50

Y M 10day

 =>
(km2) =>

 =>

12 1 0.00 50.04 81.35 20.52 47.23 21.66 4.96 2.13
2 0.00 68.04 50.38 25.65 44.56 21.83 7.51 2.79
3 0.00 109.66 38.26 20.08 42.48 21.31 6.53 2.16

2010 1 1 5.25
2 3.77
3 3.71

2 1 9.52
2 20.10
3 5.06

3 1 13.77
2 4.66
3 12.64

4 1 10.21
2 25.35
3 27.10

5 1 13.64
2 29.48
3 13.62

6 1 13.96
2 35.93 14.76
3 55.30 22.60

7 1 67.65 30.69
2 194.01 44.16
3 239.61 47.77

8 1 180.55 46.03
2 178.07 46.94
3 198.82 46.31

9 1 210.79 48.89
2 187.70 44.85
3 80.14 30.85

10 1 26.19 10.30
2
3

11 1
2
3

12 1
2
3
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( : EL.m)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean

1976 946.65 946.85 946.99 947.01 947.06 947.09 946.94
1977 947.18 947.25 947.23 947.26 947.40 947.45 947.51 947.62 947.63 947.68 947.73 947.67 947.47
1978 947.62 947.62 947.86 947.78 947.72 947.64 947.66 947.74 947.76 947.78 947.73 947.74 947.72
1979 947.79 947.85 947.79 947.74 947.67 947.64 947.66 947.73 947.73 947.68 947.62 947.58 947.71
1980 947.58 947.57 947.53 947.48 947.44 947.38 947.42 947.58 947.66 947.60 947.52 947.48 947.52
1981 947.47 947.45 947.51 947.67 947.66 947.55 947.53 947.82 947.94 947.89 947.80 947.73 947.67
1982 947.84 947.88 947.91 947.94 947.90 947.85 947.83 948.12 948.21 948.21 948.16 948.13 948.00
1983 948.10 948.12 948.13 948.14 948.14 948.18 948.15 948.22 948.27 948.26 948.23 948.20 948.18
1984 948.20 948.19 948.17 948.12 948.08 948.14 948.17 948.18 948.20 948.17 948.14 948.09 948.15
1985 948.08 947.94 948.03 948.08 948.17 948.14 948.20 948.44 948.51 948.44 948.35 948.32 948.23
1986 948.30 948.31 948.36 948.32 948.29 948.26 948.36 948.38 948.36 948.32 948.26 948.23 948.31
1987 948.22 948.22 948.25 948.31 948.29 948.31 948.28 948.37 948.43 948.36 948.31 948.29 948.30
1988 948.31 948.31 948.29 948.27 948.24 948.21 948.25 948.55 948.63 948.55 948.46 948.44 948.38
1989 948.42 948.44 948.45 948.62 948.62 948.59 948.63 948.69 948.72 948.66 948.63 948.57 948.59
1990 948.57 948.82 949.05 949.00 948.96 948.84 948.83 948.95 948.94 948.90 948.85 948.81 948.88
1991 948.80 948.82 948.84 948.97 948.93 948.92 948.96 949.08 949.14 949.09 949.03 949.00 948.97
1992 949.00 949.14 949.11 948.99 949.10 949.07 949.10 949.18 949.21 949.21 949.20 949.19 949.13
1993 949.19 949.22 949.22 949.22 949.30 949.31 949.29 949.36 949.36 949.37 949.35 949.34 949.30
1994 949.37 949.36 949.35 949.35 949.36 949.35 949.45 949.57 949.66 949.63 949.55 949.54 949.46
1995 949.52 949.56 949.68 949.72 949.74 949.70 949.70 949.81 949.93 949.87 949.73 949.68 949.72
1996 949.72 949.71 949.71 949.80 949.81 949.93 949.95 949.98 950.00 950.02 950.04 950.07 949.90
1997 950.09 950.12 950.15 950.17 950.20 950.23 950.25 950.28 950.31 950.33 950.36 950.38 950.24
1998 950.42 950.45 950.48 950.51 950.54 950.56 950.60 950.63 950.69 950.74 950.72 950.70 950.59
1999
2000
2001
2002
2003 951.32 951.37 951.62 951.78 951.72 951.72 951.61 951.59
2004 951.63 951.67 951.63 951.80 951.81 951.80 951.77 951.90 951.88 951.82 951.77 951.73 951.77
2005 951.73 951.77 951.76 951.75 951.79 951.79 951.84 952.01 951.96 951.84 951.77 951.73 951.81
2006 951.73 951.75 951.79 951.74 951.78 951.72 951.75 951.96 951.69 951.83 951.83 951.77 951.78
2007 951.86 951.87 951.92 951.97 951.93 951.87 951.95 952.20 952.10 952.23 952.13 952.11 952.01
2008 952.10 952.08 952.06 952.05 952.07 952.11 952.13 952.23 952.21 952.16 952.24 952.24 952.14
2009 952.38 952.45 952.35 952.36 952.32 952.29 952.31 952.38 952.41 952.40 952.38 952.40 952.37
2010 952.49 952.49
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Summary Sheet of Water Sampling and Field Analysis-1

Easting
[m]

Northing
[m] Nitrate Nitrate-

Nitrogen
Ammonium Ammonium-

Nitrogen

1 D4-5 Amhara N.Shoa Ageremariam-
Kesem Sholagebeya 543607 1017258 2649 2014/3/1 12:49 Sunny spring not treated 22.3 32.9 7.65 183 0 0 0 0.4 20 5 0 0.2 0.2 10 0

2 C1-1 Oromia E.Shoa Gimbichu Chefedonsa 514538 991211 2341 2014/3/1 18:20 Sunny spring not treated 23.8 41.4 7.83 178 0 0 0 0.8 2 0.5 0 0.2 0.2 1 0
3 D1-14 Oromia E.Shoa Gimbichu Chefedonsa 514534 990700 2315 2014/3/1 18:34 Sunny spring not treated 28.6 41.7 7.66 184 0 0 0 0.8 2 0.5 0.02 0.2 0.2 11 0
4 D1-15 Oromia E.Shoa Gimbichu Areda 528502 1003923 2530 2014/3/2 9:34 Sunny well not treated 22.4 43.6 7.48 204 0 0 0 1.5 2 0.5 0.02 0.2 0.2 2 0
5 D1-16 Oromia E.Shoa Gimbichu Areda 530357 1004490 2448 2014/3/2 10:00 Sunny spring not treated 21.7 38.5 8.12 178 0 0 0 0.8 5 1 0 0.2 0.2 4 2
6 D1-13 Oromia E.Shoa Gimbichu Harbu 510782 988376 2331 2014/3/2 13:40 Sunny spring not treated 23.6 47.3 7.06 215 0 0 0 0.4 2 0.5 0.02 0.2 0.2 5 2
7 D1-20 Oromia E.Shoa Adaa Robgebeya 509200 971800 1944 2014/3/2 16:50 Sunny spring chlorinated 24.3 42.9 8.17 181 0 0 0 0.8 2 0.5 0 0 0 0 0
8 D1-10 Oromia E.Shoa Adaa Bakajo 493564 952060 1813 2014/3/3 10:30 Sunny well not treated 33.5 106.6 7.62 160 0.05 0.2 0 1.5 2 0.5 0.02 0 0 0 0
9 D1-18 Oromia E.Shoa Liben-chukala Adulala 489505 943707 1723 2014/3/3 11:30 Sunny well not treated 31.2 48.8 7.44 197 0 0 0 1.5 2 0.5 0.02 0 0 3 1

10 D1-3 Oromia E.Shoa Adaa Dire Arerti 487831 959121 1961 2014/3/3 14:30 Sunny well not treated 31.7 96.3 7.74 217 0 0 0 3 5 1 0.05 0.5 0.2 3 1
11 D1-4 Oromia E.Shoa Adaa Dire 488302 960739 1954 2014/3/3 15:25 Sunny well not treated 32.5 95.8 7.76 221 0 0 0 3 5 1 0.05 0 0 59 1
12 D1-9 Oromia E.Shoa Adaa Denkaka 509038 958653 1879 2014/3/4 8:45 Sunny Hand Pump not treated 27.2 68.2 7.35 253 0 0 0 1.5 10 2 0 0 0 0 0
13 D1-8 Oromia E.Shoa Adaa Denkaka 504516 959485 1865 2014/3/4 8:25 Sunny Hand Dug not treated 27 72.3 7.44 250 0 0 0 1.5 10 2 0 0.5 0.2 26 8
14 D1-17 Oromia E.Shoa Lume Beyo 507817 956090 1843 2014/4/4 8:35 Sunny Hand Dug not treated 27.5 65.8 7.5 247 0 0 0 1.5 5 1 0 0.5 0.2 122 41
15 D1-12 Oromia E.Shoa Lume Kemise 510199 959502 1817 2014/4/4 9:45 Sunny Mojo River not treated 27.7 68.1 8.39 211 0.05 0.2 0 0.8 1 0.2 0.02 0.2 0.2 31 6
16 D1-11 Oromia E.Shoa Lume Kemise 512290 963912 1945 2014/3/4 10:25 Sunny spring chlorinated 27.3 43.5 7.87 230 0 0 0 0.8 5 1 0.02 0 0 0 0
17 D1-21 Oromia E.Shoa Lume Mojo 513345 950655 1783 2014/3/4 11:35 Sunny well not treated 27.9 62.6 7.36 251 0 0 0 1.5 5 1 0 0.2 0.2 0 0
18 D4-4R Amhara N.Shoa Minjar-shenkora Arerti 546233 986204 1816 2014/4/4 16:35 Sunny well not treated 27 58.9 7.68 243 0 0 0 1.5 5 1 0 0 0 9 1
19 A1-7 Oromia E.Shoa Lume Koka 506957 931212 1593 2014/3/5 9:50 Sunny Mojo River not treated 21.3 126 8.3 211 0.05 0.2 0 1.5 45 10 0 5 5 36 27
20 D1-26 Oromia E.Shoa Bora Alem Tena 493896 917377 1649 2014/3/5 11:25 Sunny well not treated 32.6 94.9 8.68 190 0 0 0 3 0 0 0 0 0 0 0
21 A1-1 Oromia E.Shoa Bora Hombole 475870 925848 1684 2014/3/5 12:50 Sunny Awash River not treated 22.6 70.9 7.91 225 0.1 0.5 0.5 0.8 45 10 0.02 1 1 23 1
22 D1-2 Oromia E.Shoa Adama Galdia 537802 957253 1573 2014/3/5 17:45 Sunny well not treated 43 45.8 7.48 252 0 0 0 3 1 0.2 0 0.5 0.2 167 65
23 A1-2 Oromia E.Shoa Adama Wonji 525366 937056 1542 2014/3/6 8:20 Sunny Awash River not treated 20.8 31.7 8.59 203 0 0 0 1.5 1 0.2 0 0 0 23 13
24 D1-1 Oromia E.Shoa Adama Wonji Shoa 523676 928087 1547 2014/3/6 10:10 Sunny Hand Dug not treated 25.9 258 7.28 257 0 0 0 0.8 >45 >10 0.1 0.2 0.2 14 0
25 D3-13L Oromia E.Shoa Dodota Sire Amude 509481 918033 1594 2014/3/6 17:40 Sunny Koka Lake not treated 27.7 34.6 8.7 196 0.1 0.2 0 1.5 1 0.2 0 0 0 17 13
26 B1-3R Oromia E.Shoa Fentale Tututi 585463 981926 1127 2014/3/7 15:05 Sunny Pond not treated 30.1 17.5 7.63 221 0.1 0.5 0.5 0.4 1 0.2 0 1 0.5 111 14
27 B1-12 Oromia E.Shoa Fentale Metehara 593000 981600 965 2014/3/7 16:00 Sunny Lake Beseka not treated 29.4 312 9.37 138 0 0 0 >8 1 0.2 0.02 0.2 0.2 101 23
28 B1-7 Oromia E.Shoa Fentale Metehara 591607 979363 965 2014/3/7 16:45 Sunny Lake Beseka not treated 29.2 380 9.46 134 0 0 0 >8 1 0.2 0.02 0.2 0.2 28 22
29 B1-9 Oromia E.Shoa Fentale Metehara 594960 984098 967 2014/3/7 18:00 Sunny Lake Beseka not treated 29 445 9.52 130 0.05 0.2 0 >8 1 0.2 0.02 0.5 0.2 37 23
30 D4-6R Amhara N.Shoa Minjar-shenkora Kesem 581140 1005858 1003 2014/3/8 11:30 Sunny kesem River not treated 31.7 44.5 8.57 176 0 0 0 0.8 1 0.2 0 0 0 0 0
31 D4-2 Amhara N.Shoa Minjar-shenkora Melka jilo 568582 983234 1138 2014/3/8 13:40 Sunny well not treated 53.6 166.7 8.22 189 0.05 0.2 0 3 5 1 0.05 0 0 0 0
32 B1-2R Oromia E.Shoa Fentale Gidara 587951 968181 1095 2014/3/9 11:25 Sunny River/Canal not treated 26.5 34.2 8.67 109 0.1 0.2 0 1.5 1 0.2 0 0.2 0.2 23 15
33 B1-11 Oromia E.Shoa Fentale Beseka Lake 592000 977900 968 2014/3/9 14:00 Sunny Lake Beseka not treated 29.1 388 9.48 132 0 0 0 >8 1 0.2 0.05 0.2 0.2 22 9
34 B1-8 Oromia E.Shoa Fentale Abader 591608 976552 964 2014/3/9 14:35 Sunny spring not treated 41.3 180.7 8 135 0 0 0 >8 5 1 0.05 0 0 0 0
35 D3-18R Oromia E.Shoa Fentale Abader-04 596626 973633 978 2014/3/9 17:00 Sunny well not treated 31.1 217 7.87 143 0 0 0 >8 20 5 0.02 0 0 1 1
36 B1-13 Oromia E.Shoa Fentale Metehara 600905 982406 963 2014/3/9 18:25 Sunny Lake outlet not treated 28 468 9.53 164 0 0 0 >8 1 0.2 0.02 0 0 too many Too many
37 D4-7 Afar Zone-3 Awash-Fentale Sabure 608800 1011276 779 2014/3/10 10:40 Sunny Hand Pump not treated 27.6 136.8 8.23 155 0 0 0 3 20 5 0.02 0.5 0.5 2 1
38 A1-5 Oromia E.Shoa Fentale Awash-Fall 611190 977348 936 2014/3/10 15:00 Sunny Awash River not treated 25.1 154.7 8.88 124 0.3 0.5 0.5 1.5 1 0.2 0.05 0.2 0.2 Too many Too many
39 B1-10 Oromia E.Shoa Fentale Metehara 595100 977400 989 2014/3/11 9:00 Sunny Lake Beseka not treated 24.9 441 9.48 162 0.05 0.2 0 >8 1 0.2 0.05 0 0 98 22
40 D1:23 Oromia E.Shoa Boset Welenchiti 547200 957300 1457 2014/3/11 13:00 Sunny well not treated 28.2 63.1 7.89 240 0 0 0 3 2 0.5 0.02 0.5 0.5 6 0
41 D1-25W Oromia E.Shoa Adama Bote Lema 537582 943215 1488 2014/3/11 13:35 Sunny well not treated 41.2 84.4 8.04 230 0 0 0 3 2 0.5 0.02 0.5 0.2 83 27
42 D4-6 Amhara N.Shoa Minjar-shenkora Meteh Bela 577900 1017900 1645 2014/3/12 10:45 Sunny River not treated 28.5 55.2 8.24 207 0 0 0 0.4 1 0.2 0 0 0 28 2
43 D4-6R2 Amhara N.Shoa Minjar-shenkora Meti 568803 1011183 1436 2014/3/12 11:30 Sunny River not treated 28.7 42.2 8.81 183 0 0 0 0.8 1 0.2 0 0 0 37 11
44 D4-4W Amhara N.Shoa Minjar-shenkora Arerti 548008 989483 1761 2014/3/12 14:15 Sunny well not treated 24.6 58.2 8.51 198 0 0 0 1.5 20 5 0.02 0.5 0.5 16 3
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Summary Sheet of Water Sampling and Field Analysis-2

Easting
[m]

Northing
[m] Nitrate Nitrate-

Nitrogen Ammonium Ammonium-
Nitrogen

1 Oromia A.Melkasa 536,117 927,127 1530 2014/3/2 4:50 sunny River 23.4 38.4 7.74 271 0.05 0.2 0.5 1 0.2 3 0 0.2 0.2 1000 1050
2 Oromia Arsi Sire Sire 554,607 914,816 1978 2014/3/2 6:45 sunny Spring 22.4 37.8 7.12 269 0.05 0.2 0.5 45 10 0.4 0 0.5 0.5 24 52
3 Oromia Arsi Hetosa NW Iteya 513,517 905,453 1990 2014/3/3 8:40 sunny Well 26.4 7.19 7.53 221 0.05 0.2 0.5 2 0.5 0.4 0 0.2 0.2 2 2
4 Oromia Arsi Tiyo Gonde 521,004 887,665 2278 2014/3/3 6:05 sunny Spring 17.7 12.37 7.55 254 0.05 0.2 0.5 2 0.5 0.4 0 0.2 0.2 9 28
5 Oromia Arsi Hurura Huruta 540,436 900,466 20001 2014/3/3 11:45 cloudy Spring 20.3 6.85 8.01 233 0.05 0.2 0.5 1 0.2 0.4 0 0.2 0.2 0 0
6 Oromia Arsi Lode Het Arb Gegeya 547,581 898,647 2460 2014/3/3 12:40 cloudy Spring 17.5 5.22 7.92 238 0.05 0.2 0.5 1 0.2 0.4 0 0.5 0.5 2 10
7 Oromia Arsi Lode Het Arb Gegeya 548,387 894,467 2478 2014/3/3 12:45 sunny Spring 17.1 6.1 7.8 244 0.05 0.2 0.5 1 0.2 0.4 0 0.2 0.2 0 0
8 Oromia Arsi Sire Sire 553,860 915,163 1993 2014/3/2 8:30 sunny Well 24.1 27 7.7 239 0.05 0.2 0.5 20 5 0.8 0 0.5 0.5 80 300
9 Oromia Arsi Sire Sire 554,300 914,700 2030 2014/3/2 8:55 sunny Spring 25.1 30.2 7.87 220 0.05 0.2 0.5 10 2 0.8 0 0.5 0.5 200 350

10 Oromia Arsi Hitosa Denb Kidame 559,573 905,271 2475 2014/3/4 7:40 sunny Well 18 51.9 7.89 229 0.05 0.2 0.5 1 0.2 0.8 0.1 0.5 0.5 5 7
11 Oromia Arsi Jeju Belo 564,563 910,815 2539 2014/3/4 9:15 sunny Well 22.2 48.4 7.87 215 0.05 0.2 0.5 1 0.2 1.5 0.1 0.2 0.2 3 53
12 Oromia Arsi Jeju Arboye 575,696 926,736 2089 2014/3/4 10:40 sunny Spring 23 13.3 8 217 0.05 0.2 0.5 2 0.5 0.8 0.05 0.2 0.2 6 12
13 Oromia Arsi Hegere Sis/Arboye 575,777 926,678 2092 2014/3/4 11:08 sunny Spring 20.3 26.8 8 218 0.05 0.2 0.5 1 0.2 1.5 0.1 0.5 0.5 7 7
14 Oromia W.HararG/Koricha Bube 661,671 981,852 1951 2014/3/8 10:12 cloudy Spring 21.6 42.2 7.67 243 0.05 0.2 0.5 5 1 0.4 0 0.2 0.2 1 1
15 Oromia Arsi Merti Abomsa 591,398 937,996 1588 2014/3/4 12:27 cloudy Well 28.7 43.9 7.18 242 0.05 0.2 0.5 2 0.5 0.8 0.02 0.2 0.2 0 0
16 Oromia Arsi Gona 602,013 926,019 2632 2014/3/6 5:00 sunny Spring 16.9 11.03 6.7 291 0.05 0.2 0.5 2 0.5 0.4 0 0.2 0.2 0 1
17 Oromia Arsi Aseko Aseko 612,542 939,466 2104 2014/3/5 4:00 cloudy Spring 20.7 29.6 7.43 241 0.05 0.2 0.5 45 10 0.4 0 0.2 0.2 0 0
18 Oromia Arsi Aseko Aseko 612,542 939,506 2157 2014/3/5 4:35 sunny Spring 22.4 30.4 7.74 227 0.05 0.2 0.5 2 0.5 0.4 0 0.2 0.2 18 36
19 Oromia Arsi R/ridge 620,349 936,126 2852 2014/3/5 6:58 cloudy Spring 15.2 5.27 7.87 260 0.05 0.2 0.5 2 0.5 0.2 0 0.2 0.2 5 9
20 Oromia Arsi R/ridge 601,783 944,575 1856 2014/3/5 11:00 sunny Spring 21.3 75 7.16 266 0.05 0.2 0.5 2 0.5 0.8 0 0.2 0.2 29 72
21 Oromia W.HararAnchar Bedeyi 627,128 954,960 2162 2014/3/7 7:15 sunny Well 22.7 36.7 7.6 237 0.05 0.2 0.5 20 5 1.5 0 0.2 0.2 0 1
22 Oromia W.HararG/Koricha cheleleka 636,945 957,053 2263 2014/3/7 10:39 sunny Well 24.6 26.1 7.92 227 0.05 0.2 0.5 1 0.2 0.8 0 0.2 0.2 1 5
23 Oromia W.HararAnchar chorora 641,147 971,377 1703 2014/3/7 11:45 cloudy Well 22.8 64.8 7.86 227 0.05 0.2 0.5 2 0.5 0.8 0 0.2 0.2 1 3
24 Oromia W.HararMiesso Bordode 652,373 996,613 1085 2014/3/8 8:45 sunny Well 34.1 92.2 7.94 216 0.05 0.2 0.5 5 1 0.4 0 0.2 0.2 3 0
25 Oromia E.ShewaL.Koka Awash.R 630,003 997,776 811 2014/3/10 3:23 sunny River 24.2 126.1 8.01 171 0.05 0.2 0.5 1 0.2 8 0 0.2 0.2 41 40
26 Oromia W.HararMiesso Belo 644,835 984,505 1224 2014/3/9 2:10 sunny Well 28.2 73.1 8.08 222 0.05 0.2 0.5 2 0.5 0.8 0 0.2 0.2 0 0
27 Oromia W.HararG/Koricha Hardim 656,500 975,992 1637 2014/3/8 11:07 cloudy Well 25 44 7.63 238 0.05 0.2 0.5 10 2 0.4 0 0.2 0.2 0 60
28 Oromia W.HararMiesso Kora 668,293 1,007,019 1245 2014/3/9 4:00 sunny Well 28.9 75 7.36 249 0.05 0.2 0.5 20 5 0.8 0 0.2 0.2 0 0
29 Oromia W.HararMiesso Anano 668,333 1,006,613 1210 2014/3/9 4:15 sunny River 27.3 120.3 8.32 224 0.05 0.2 0.5 5 1 0.8 0 0.5 0.5 75 78
30 Oromia W.HararMiesso Kinteri 669,263 1,006,461 1240 2014/3/9 5:36 sunny River 29.9 100.7 8.45 215 0.05 0.2 0.5 5 1 0.8 0 0.5 0.5 143 145
31 Oromia W.HararMiesso Hargeti 674,765 1,002,450 1354 2014/3/9 5:00 sunny River 24.7 76.1 8.49 194 0.05 0.2 0.5 2 0.5 0.4 0 0.2 0.2 150 143
32 Oromia W.HararG/Koricha Hayyu Gubak 669,248 994,178 1684 2014/3/9 6:51 sunny Well 26.5 70.9 7.7 223 0.05 0.2 0.5 1 0.2 1.5 0 0.2 0.2 0 0
33 Oromia W.HararG/Koricha Dallo 672,182 995,077 1639 2014/3/9 8:30 sunny Well 26.3 64.8 7.25 249 0.05 0.2 0.5 10 2 0.4 0 0.2 0.2 9 11
34 Oromia W.HararMiesso Asebot 683,191 1,014,356 1489 2014/3/9 10:46 sunny Well 23.9 51.4 7.56 228 0.05 0.2 0.5 45 10 0.8 0 0.5 0.5 0 0
35 Oromia W.HararMiesso Miesso 692,727 1,021,244 1327 2014/3/9 11:00 sunny Well 27.2 50.9 7.61 226 0.05 0.2 0.5 5 1 0.8 0 0.2 0.2 0 17
36 Oromia Arsi Nura Hera 582,735 956,054 1152 2014/3/6 12:10 cloudy River 25 36 8.54 197 0.05 0.2 0.5 1 0.2 3 0 0.5 0.5
37 Oromia Arsi Merti Bole/Golgota 583,509 955,048 1147 2014/3/6 11:15 sunny Well 30.2 58.4 7.74 228 0.05 0.2 0.5 45 10 1.5 0 0.5 0.5 0 5
38 Oromia E.ShewaBoset Boset/Bole 582,848 956,036 1165 2014/3/6 11:45 sunny Well 27.5 116.7 7.69 239 0.05 0.2 0.5 45 10 8 0 0.2 0.2 1 2
39 Oromia E.ShewaBoset Boset/Bole 582,869 955,926 1154 2014/3/6 11:30 sunny River 26.2 37.2 8 197 0.05 0.2 0.5 1 0.2 1.5 0 0.2 0.2 7 70
40 Oromia E.Shewa Doni 562,228 940,652 1242 2014/3/12 8:59 sunny River 23.9 37.3 8.63 166 0.05 0.2 0.5 1 0.2 3 0 0.2 0.2 56 57
41 Oromia E.ShewaBoset Bofa 549,295 935,504 1425 2014/3/11 7:55 sunny Well 33.5 106.7 7.6 206 0.05 0.2 0.5 1 0.2 3 0 5 5 0 0
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475,870 925,848
525,366 937,056
536,117 927,127
562,228 940,652
611,190 977,348
630,003 997,776
506,957 931,212
582,735 956,054
591,850 994,110
587,951 968,181
585,463 981,926
602,703 975,418
600,885 972,382
604,677 978,810
591,607 979,363
591,608 976,552
594,960 984,098
595,100 977,400
592,000 977,900
593,000 981,600
600,905 982,406
592,612 981,509
598,077 972,974
592,729 967,092
596,078 965,762
601,502 978,505
595,246 975,723
591,674 978,734
514,538 991,211
540,436 900,466
554,300 914,700
575,777 926,678
602,013 926,019
620,349 936,126
601,783 944,575
523,676 928,087
537,802 957,253
487,831 959,121
488,302 960,739
549,295 935,504
582,848 956,036
582,869 955,926
504,516 959,485
509,038 958,653
493,564 952,060
512,290 963,912
510,199 959,502
510,782 988,376
514,534 990,700
528,502 1,003,923
530,357 1,004,490
507,817 956,090
489,505 943,707
509,200 971,800
513,345 950,655
547,200 957,300
537,582 943,215
537,582 943,215
493,896 917,377
641,147 971,552
627,128 954,960
656,500 975,992
661,671 981,852
692,727 1,021,244
674,765 1,002,450
652,373 996,613
669,263 1,006,461
668,333 1,006,613
644,835 984,505
668,293 1,007,019
669,248 994,178
636,945 957,053
683,191 1,014,356
672,182 995,077
553,860 915,163
554,607 914,816
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試
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564,563 910,815
575,696 926,736
612,542 939,506
612,181 939,466
584,509 955,048
521,004 887,665
547,581 898,647
548,387 894,467
513,517 905,453
509,481 918,033
559,573 905,271
591,398 937,996
596,626 973,633
568,582 983,234
546,233 986,204
548,008 989,483
543,607 1,017,258
577,900 1,017,900
581,140 1,005,858
568,803 1,011,183
589,168 982,673
587,744 977,436
601,567 980,025
554,722 936,594
550,363 1,027,358

608,800 1,011,276

475,873 925,842
525,365 937,096
536,207 927,203
562,223 940,652
611,191 977,348
506,888 929,588
592,146 980,409
591,536 979,199
591,532 979,193
593,045 975,249
593,044 975,228
594,247 974,998
593,243 972,517
598,897 980,437
596,741 978,173
598,698 984,130

552,785 958,779
553,318 916,018
542,642 985,361

567376 980738
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水質サンプルのヘキサダイアグラム(1/12)



水質サンプルのヘキサダイアグラム(2/12)



水質サンプルのヘキサダイアグラム(3/12)



水質サンプルのヘキサダイアグラム(4/12)



水質サンプルのヘキサダイアグラム(5/12)



水質サンプルのヘキサダイアグラム(6/12)



水質サンプルのヘキサダイアグラム(7/12)



水質サンプルのヘキサダイアグラム(8/12)



水質サンプルのヘキサダイアグラム(9/12)



水質サンプルのヘキサダイアグラム(10/12)



水質サンプルのヘキサダイアグラム(11/12)



水質サンプルのヘキサダイアグラム(12/12)



AAUによる同位体分析結果(1/7)



AAUによる同位体分析結果(2/7)



AAUによる同位体分析結果(3/7)



AAUによる同位体分析結果(4/7)



AAUによる同位体分析結果(5/7)



AAUによる同位体分析結果(6/7)



AAUによる同位体分析結果(7/7)



IAEA Comments 
 
Preliminary data analysis on noble gas and stable isotope results from the JICA’s Middle 

Awash River Basin in Ethiopia

18O) isotope compositions of well samples from Ethiopia 

show that there may be three groups of water:   (1): BH 3, 11; (2) BH-5; (3) BH-12. Wells 

BH-1, 4 and 9 appear to be mixtures of those groups. Group 1 (BH 3, 11) water is similar to 

modern precipitation as indicated by its similar 18O value and suggests recent recharge, as 

also indicated by its low helium-4 concentration and air-like 3He/4He ratios (Fig 2). Groups 2 

(BH-5) and 3 (BH-12) have different sources and both have significantly older water (few 

hundred years or perhaps thousands of years) indicated by elevated helium content and 

3He/4He ratios. The high and low 18O values, respectively, of Well BH-5 and BH-12

indicate deeper but different aquifers. We will have a more precise estimate of age for wells 

BH-5 and BH-12 after other isotope analysis (C14 and Tritium) are completed.

 

 
 

 

 
 
 
 
 
 
 

IAEAによる同位体分析結果（1/2）



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IAEAによる同位体分析結果（2/2）
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AR-1(1530m, X: 590639, Y: 9368706) AR-2 ( 1200m, X: 578805, Y: 947760)
Top clay soil
Coarse gravel
Tuff
Slightly W scoriaceous basalt

Highly W tuff

Slightly W tuff

Highly W tuff
Scoraceous basalt

F and slightly W basalt

Scoria
Slightly F basalt

F basalt

Slightly W and F basalt (Aquifer)

F basalt (Aquifer)
Highly W scoria (Aquifer)

F and slightly W basalt (Aquifer)
W basalt (Aquifer)

Fine gravel with sand (Aquifer)

Slightly F basalt

Top soil

Basalt con river gravel

W ignimbrite

W basalt

F ignimbrite

Ash

Pumice

GWL

GWL
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AR-3 (1618m, X: 580609, Y: 936751) AR-4 (1719m, X: 594564, Y: 936407)

Top clay soilHighly weathered (W) ignimbrite

Ash

Ignimbrite
Ash
Ignimbrite

Ash

Ignimbrite

W ignimbrite
Ignimbrite

Ash

Ignimbrite
W ignimbrite

Ignimbrite

Ash
Fractured (F) ignimbrite (Aquifer)
Ignimbrite (Aquifer)
F ignimbrite (Aquifer)
W ignimbrite (Aquifer)
AshF ignimbrite (Aquifer)
Sandy deposit (Aquifer)
Highly F ignimbrite (Aquifer)

Sandy deposit (Aquifer)

Fresh ignimbrite

Top soil

Highly weathered (W) ignimbrite

Volcanic ash
W ignimbrite
Highly W ignimbrite

Moderately W ignimbrite

W ignimbrite

Highly W ignimbrite

Moderately W ignimbrite

Highly W ignimbrite

Silghtly W and F ignimbrite

Slightly W and F basalt

Massive basalt
F basalt
Highly F basaltic rock main aquifer
Slightly F basalt
Massive basalt

GWL
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AR-5 (1795m, X: 552351, Y: 916424)

Black cotton soil

Brown clay soil

Highly weathered (W) ignimbrite

Slightly W ignimbrite

W pumice

Slightly moderately W ignimbrite

W and Fracturede (F) ignimbrite

Scoria

W vesicular basalt
Highly W ignimbrite

Highly F and Slightly W basalt

Massive basalt

Highly F and moderately W basalt

Massive basalt

GWL
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ES-3 (1779m, X: 513615, Y: 947586) ES-4 (-m, X: 480885, Y: 931783)
Top clay soilHighly W vesicular basalt
Modelately F gray ignimbrite
Highly W scoria
Moderately W welded tuff
Slightly W ignimbrite
Highly W tuff

Unconsolidated tuff

Pumice

Ignimbrite with pumice intercalation

Moderately W pumice

Tranceported materials

Highly W pumiceTransported materials
W pumice
Ignimbrite with pumice intercalation

Modelately W pumice

Highly W pumice

Fresh pumice

Top soilClaySilt
Rhyolite
Massive rhyolite

Slightly W Rhyolite

Massive rhyolite

W rhyolite

Scoria

Highly W Rhyolite

GWL

GWL
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ES-14 (1771m, X: 471568, Y: 924324) ES-15 (1616m, X: 516888, Y: 937379) 
Top soil
Clay
Pumice

Ash

Clay

Pumice

Highly weathered (W) ignimbrite

sand

Fractured ignimbrite

sand

Massive ignimbrite

Slightly W ignimbrite

Top soilAsh
Pumice

Fractured ignimbrite

Pumice

Fractured ignimbrite

Weathered (W) ignimbrite

Massive ignimbrite

Highly W ignimbrite

GWL
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ES-16 (1910m, X: 499760, Y: 957578)
Black cotton soil

Clay

Vesicular basalt

Highly weathered (W) ignimbrite

Highly W and F ignimbrite

Slightly W and F ignimbrite

Boulder ignimbrite

GWL
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WH-1(1412m, X: 685360, Y: 1017109) WH-6 (1320m, X: 650764, Y: 972995)

Sandy silty clay
Highly weathered (W) basalt
Reddidh clay with rock fragement

W basalt rock

Silty clay

W vesicular basalt

Slightly W and fractured (F) basalt

Moderately F and W trachy basalt

Vesicular trachy basalt

Highly F vesicular basalt

Black scoria 

Highly F basalt

Light reddish clayey silt

Alluvial boulder deposit

Ignimbrite with W 

Highly W and F ferruginous basalt

Weathered and fractured basalt

Mod. W and F scoraceous basalt
Mod. W basalt

Highly W basalt
Moderately W scoraceous basalt
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WH-7(EL 1528m, X: 685854, Y: 1009744) WH-8 (EL 1341m, X: 691053, Y: 1020494)

Black cotton soilGray clay soilWeathered (W) vesicular (V) basaltScoraceous (S) basalt (low W)V basalt (low W)
Low W and S basalt

Vesicular basalt (low W)

Scoraceous basalt (low W)
Low Fractured (F) basaltHighly W and S basalt

F and S basalt

F basalt (non V)Massive basalt
Palosoil
Highly W acidic volcanic rock

F basalt

Ignimbrite (welded tuff)

Tuff (medium degree of welding

Tuff (low welded)

F ignimbrite

Tuff (unconsolidated)
ScoriaS depositMassive basalt
Low W basalt
Scoria
Highly F basalt
W scoria (pink color)F basaltF and W basalt
W scoria 
Fresh basalt

Black cotton soilClay soliHighly W basalt
W and F basalt
Clay soli (gray color)
F basalt
Highly W basalt
Low F basalt (crushed sample)
Greenish F acidic rock (ryolite)
W and F rhyolite

Medium F rhyolite
Highly W rhyolite
Highly F rhyolote
Greenish highly F rhyolite

Highly F rhyolite

Slightly F rhyoliteMassive rhyolote
GWL

GWL
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WH-12(EL 1382m, X: 696812, Y: 1019073) WH-21(EL 1597m, X: 669069, Y: 993048)
Black cotton soil
Weathered (W) and Fractured (F) ignimbrite
W tuff (whitish gray color)
F and vesicular (V) basalt
F basalt 

W tuff (whitish gray color)Medium F basalt
Slight F basalt

Tuff (white color)
PalosoilMedium F basaltHighly F basalt with greenish colorSlight F basalt F basalt
Slightly F basalt
Highly F and W basalt
Gravel and sand
Tuff
Ignimbrite tuff
Ignimbrite
Highly W and F basalt
sand
W ignimbrite
IgnimbriteTuff (gray color)
F basalt
sand
Massive basalt

Light reddish top soil
W scoraceous basalt

W and F aphanitic basalt

Indurated tuff

Slightly W and F basalt

Indurated tuff

Fresh aphanites basalt

Moderately W basalt

F rhyolite

GWL

Artesian
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WH-22(EL 1353m, X: 676209, Y: 1005803) WH-24(EL 1423m, X: 684940, Y: 1016759)
Dark brown plastic clay
Grey plastic clay
Highly W basaltSlightly F and W trachy basalt

Slightly F and W ignimbrite

Fresh basalt
Slightly W ignimbrite
Trachy basalt
Tuff

Highly W ignimbrite

Tuff
Highly W ignimbrite
Trachy basalt

Ignimbrite

Ignimbrite falut zone

Highly W ignimbrite
Slightly W ignimbrite fault zone
Basaltic rock fault zone
Volcanic breccia

Top soil
 Highly W scoriacious basalt

Scoria reddish in color

Slightly W basalt

Scoria reddish in color

Oxidsed & slightly W basalt

Slightlt W basalt

Scoria reddish in color

Scoriacious basalt

F vesicular basalt

Slightly W and F basalt

Slightly W basalt

GWL

GWL
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WH-26(EL 1327m, X: 668144, Y: 1011413) WH-51(EL 1412m, X: 669172, Y: 1006468)

Top soilVesicular boulder
Highly weathered (W) scoria 

Slightly W and fractured (F) scoria

Highly W basalt
Baked soilSlightly W vesicular basalt

Highly moderated W and F basalt

Fresh basalt
Volcanic breccia
Fresh basaltBaked soil
Fresh basalt

Tuff

W ignimbrite

Slightly W and F ignimbrite
Highly moderated W ignimbrite
W ignimbrite

Highly W ignimbrite

Fractured ignimbrite
Highly W ignimbrite

Light brown clayey sandReddish sandy clay
W basalt
Fresh basalt
W basaltW and F basaltW and F basalt with reddish clay
W basalt

Slightly W and F basalt

W scoria

W scoria with clay
Fresh basalt
W scoria

W scoracious (S) basalt
S basalt with grey claySlightly W and S basaltW scoria with clayFresh ignimbrite

S basalt intercalated W ignimbrite
Fresh S basalt

GWL

GWL
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WH-52 (EL 962m, X: 652464, Y: 996002) WH-53 (EL 892m, X: 641424, Y: 1007510)Clay
Highly Weathered and F basalt

Slightly Fractureed (F) basalt 
Highly F basalt
Moderately F basalt
Ignimbrite
Moderately F basalt
Highly F basalt
Ignimbrite
Moderately F basalt
Bluish unwelded tuff
Moderately F basalt
Grayish unwelded tuff

Slightly F scoraceous basalt
Moderately F scoraceous basalt

Bluish welded tuff

Highly F basalt

Bluish unwelded tuff

Bluish welded tuff

Moderately F phonolite
Slightly F phonoliteBluish welded tuff
Unwelded tuff

Welded tuff
Moderately F basalt
Moderately F scoraceous basalt

Moderately F basalt

Clay
Highly Weathered (W) and F phonolite
Slightly F phonolite

Moderately F phonolite

Slightly F phonolite

Moderately F phonolite

Slightly F phonolite
Moderately F phonolite
Slightly F phonolite
Highly F phonolite
Slightly F phonolite
Highly F phonolite
Moderately F scoraceous basaltWelded tuffModerately F scoraceous basaltWelded tuff
Moderately F scoraceous basalt

Welded tuff
Moderately F scoraceous basalt
Slightly F scoraceous basalt

GWL
GWL
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WH-54 (EL 962m, X: 633631, Y: 995259) WH-55 (EL 823m, X: 627464, Y: 1015684)
IgnimbritesandModerately W and F welded tuffSlightly W and F welded tuffModerately W and F scoraceous basalt
Moderately W and F welded tuff
Highly F and W vesicular basalt

Moderately F basalt

Highly F basalt

Moderately F basalt

Highly F scoraceous basalt

Slightly F scoraceous basalt

Moderately F phonolite

Slightly F phonolite
Slightly F scoraceous basaltHighly F phonoliteHighly F scoraceous basalt
Tuff

Moderately F vesiclular basalt

Welded tuff

Clay
Moderately weathered (W) basalt

Moderately W scoraceous basalt

Moderately W basalt

Moderately W scoraceous basalt
Moderately F basalt
Fresh basalt

Tuff

Boulder

Moderately F phonolite

Unwelded tuff
Moderately F phonolite

Unwelded tuff

Slightly F phonolite

Moderately F phonolite

GWL

GWL
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NZ-2 (1720m, X: 546000, Y: 986000) NZ-3 (1750m, X: 557000, Y: 989000) 

Top soilYellow clay

Brown clay

Pumice, medium hard
Brown clay

Basalt and pumice

Clay, gray and yellow

Basalt with ash, hard
Clay grayClay white
AshLimestone?Basalt, black hard
Basalt, gray hard
Sandstone, medium hard
Caly brown

Lime shale blue?
Dolomite?
Pumice and clay

Ash
BasaltSandstone

Sandy clay

Basalt

Trachyte, soft
Fine sand

Basalt hard

Trachyte, soft
No sampleBasalt
Trachyte, soft
Basalt
Trachyte medium

Vesicular basalt

Trachyte

Basalt

Trachyte

Basaltic gravel

Basalt

Coarse sand

Sand, medium grain

Basalt,hard

Basaltic gravel and coarse sand

GWL

GWL
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NZ-4 (1900m, X: 540000, Y: 978000) NZ-16 (-m, X: 612000, Y: 977000) 

Top soilBoulders, soft

Sand and boulders

Sand with hard streaks and shale

Sand and shale

Basalt, hard

Fine sand with shale
Basalt, black with hard streaks
Basalt

Basalt with soft streaks

Basalt with soft ash
Basalt, hard

Pumice, yellowish brown, fine grainVolcanic ash, fine to medium 
Ignimbrite, greenish gray
Pumice, yellowish brown, fine grain
Ignimbrite, greenish gray, fine W
Basalt, darak fine
Ignimbrite, light gray to brown, fine

Basalt dark, fine 

Clay, red
W basalt, redish brown to dark, fine
Clay, red to redish brown

Basalt, dark fine

Clay, red to redish brown

Ignimbrite, gray to graynis brown

Volcanic ash, brown, fine grainedBasalt dark, fine 

GWL
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NZ-7 (1000m, Y: 580000, Y: 990000) NZ-9 (1020m, X: 591000, Y: 986000) 

Clayey soil, black and dark brown
Ignimbrite, light gray, slightly W

Volcanic ash, yellowish brown, fine

Clay mixed with volcanic material
Pumiceous tuff, W yellowish brown

Ignimbrite, greenish gray, fine to medium

Clay, dark gray 

Clay reddish brownPumice, yellowish brownIgnimbrite, light gray, very fine grainedVolcanic ash, light gray, very fine

Pumice light brown to light gray fine

Basalt, light to dark gray, fine grained

Basalt scoria, red, fine to medium
Basalt, fresh, light gray, fine grained

No sample

GWL

GWL
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NZ-10 (1000m, X: 601000, Y: 983000) NZ-11 (1000m, X: 591000, Y: 986000) 

Top soil
Pumiceous tuff, light yellow, f to med

Ignimbrite, gree, fine grained

Basalt, dark, fresh, fine grained

Trachy basalt, fresh, f to med
Welded tuff, light gray, f to med
No sample
Scoraceous basalt, black

Volcanic ash, brown f to med

Basalt dark freshWater laid material Scoraceous basalt dark fineWater laid material 

Clay gray to brown

Top soil

Pumice, yellowish brown, fine

Ignimbrite greenish gray f to med
Pumice pink, fine grained
Ignimbrite, grayish green, fine grained
Clay, brown

Pumiceous  tuff, grayish green, f

Basalt dark fresh

Ignimbrite, gray, f to med

Volcanic ash, yellowish gray med

Ignimbrite, gray, f to med

Volcanic ash, gry, fine
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GWL
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NZ-12 (950m, X: 602000, Y: 979000) NZ-14 (950m, X: 601000, Y: 980000)

Pumiceous tuff, light gray, f to med
Ignimbrite light gray to brown, fine

Basalt, dark, fine grained

Basalt with pumiceous tuff, dark 

Water laid material with basalt, ignimbrite 

Clay

Water laid material with basalt, ignimbrite 

Clay, light brown

Water laid material with basalt, ignimbrite 

Pumice, yellowish gray, fine

Basalt, dark, fine grained

Volanic ash, gray fine grained
Basalt, dark, fine grained
Ignimbrite, light gray, fine grained
Volanic ash, gray fine grained

Ignimbrite, gray, f to med

Volanic ash, light yellow, fine grained

Ignimbrite, gray, f to coarse

GWL

GWL
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NZ-17 (1780m) NZ-18 (1780m, X: 512000, 948000) 

Top soil

Sandy silt with red clay

Fine grained sand with gray silt & clay

Tuff, fissured

Basalt

Top soil

Sandy silt with red clay

Fine grained sand with gray silt & clay

Tuff, fissured

Fissured basalt

GWL GWL
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NZ-19 (1780m) NZ-21 (1780m, X: 514000, Y: 951000) 

Top soil

Sandy silt with red clay

Fine grained sand with gray silt & clay

Tuff, fissured

Basalt

Top soil

Clayey sand

Sand and gravel

GWL

GWL
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NZ-22 (1780m, X: 513000, Y: 951000) NZ-23 (1780m) 

Top soil

Sandstone

Gravel and clay

Clay

Sand and gravel

Top soil

Sandy gravel with some clayGWL

GWL
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NZ-31 (1600m, X: 528000, Y: 941000)

Clay
Sandy clay
Brown clay
Sand, med grained
Basalt, hard
Volcanic ash
Basalt, hard
Cinder
Trachyte
Clayey sand

Cinder

Volcanic ash

Clay

Cinder

Sand and gravel
Pumice
Sand, gravel and red clay
Gravel
Pumice

Sand with traces of pumice
Sand, gravel and clay
Sand and gravel
Rounded boulders
Basaltic gravel with Ob and Cinder

GWL
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NZ-39 (1650m, X:506000, Y: 935000) NZ-40 (1650m) 

Top soilSand, coarse to med, slightly cemented

Pumiceous sand gray, coarse to f

Gravel

Sand, loose cemented coarse to f

Pumiceous conglomerete

Bedded andisite, green fractured

Pumiceous sand gray, f to very f

Volcanic breccia, dark gray to green

Sand, c to f, slightly cemented

Pumiceous sand gray c to f

Pumiceous sand med to f, dark gray

Conglomerate

Bedded andisite, green fractured

GWL

GWL
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NZ-41 (m) NZ-63 (1540m, X: 525000, Y: 937000) 

Top soilSand, coarse to med, slightly cemented

Pumiceous sand very f

Pumiceous sand f to very f

Conglomerats

Bedded andisite, green fractured

Conglomerate
Sand m to fine, dark gray

Balck clay

Clayey silt with ash

Clayey silt 

Decomposed tuff 

Tuff

Pyroclastic deposit
Decomposed tuff 

Tuff

Decomposed trachyte 

Sand

Trachyte

Coarse sand

GWL

GWL
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NZ-105 (1650m, X: 535000, Y: 920000)
Top soil and tuffTuffNo sampleTuffCoarse volcanic sandNo sampleYellow gray trachyteTrachyteGray trachyteCoarse sand + brown clayClayey sand
Gravelly sand with clay
Clayey sand
Sand
Gravelly sand with clay
Basalt with clayBasalt, hard darkCoarse sand, brown
Reddish gravelly sand with clay
Reddish coarse sandy gravel
Coarse sandy gravel, reddishGrayish gravel

Trachyte with sand and gravel

Trachyte
Basalt and trachyte

Basalt

Diorite?

TrachyteGravelly sand with clayGlassy basalt

Diorite?

Clay sandSandy gravel with claySandy clayGravelly sand with clay
Basalt

Gravelly sand 
Trachyte
Clayey sandBasalt
Clayey gravelNo sample

GWL
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NZ-109 (2200m) NZ-110 (1840m, X: 534000, Y: 915000) 

Top soil, light brown
Coarse sand, light brown

Coarse and fine sand

Pumice gravel, white

Coarse sand and white pumice gravel

Sand, gravel and pebble

Clay yellowish brown

Ignimbrite, gary, fine grained

Clay yellowish brown

Basalt, dark and fresh

Clay, red

Basalt, dark and fresh

Pumiceous tuff, yellowish gray
Clay, reddish brown

Ignimbrite, light gary

Trachy basalt, gray

Clay,red
Sandy caly, dark brown
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NZ-113 (2110m, X: 538000, Y: 910000) NZ-114 (2360m, X: 521000, Y: 888000) 

Top soil

Caly, gray

Basalt, dark 
Pumiceous tuff, yellowish gray

Basalt, light brown

Clay, reddish brown
Basalt, gray
Clay, brown
Basalt, dark

Clay, light brown

Ignimbrite, gary

Basalt, light gray

Pumiceous tuff, basalt grains gray
Basalt mixed with clay, brown

Clay mixed with basalt grains, brown

Basalt mixed with clay, dark brown

Top soil, dark brownIgnimbrite, yellowish brown, W
No sample
Ignimbrite, yellowish gray, highly W
Clay, yellwoish red
Ignimbrite, yellowish gray, highly W
Clay, dark brown
Basalt, dark and fresh

Clay, dark brown
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NZ-118 (1650m, X: 500000, Y: 890000) NZ-119 (1650m, X: 501000, Y: 892000) 

Clay, yellowish brown

Pumiceous tuff, yellowish gray

Basalt, dark

Pumiceous tuff, yellowish gray

Pumice,gray

Clay, brown
Tuff, yellowish brown
Pumice, yellowish gray

Basalt, dark, mixed with Ob garins

Tuff, mixed with basalt grains, W

Pumice, light gray

GWL

GWL
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NZ-120 (1650m, X: 502000, Y: 891000) NZ-121 (1680m, X: 503000, Y: 893000) 

Top soil, dark brown

Clay, yellowish red

Ignimbrite, yellowish gray, W

Basalt, yellowish gray, slightly W

Clay, brown

Pumice, light gray

Ignimbrite, greenish gray,fine garined

GWL

GWL
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NZ-123 (2130m) NZ-124 (2150m, X: 518000, Y: 887000) 

Clay, dark brown

Basalt, light dark, slightly W
Clay, light brown
Basalt, dark fresh

Pumiceous tuff, light gray W

Sandy clay, dark brown

Caly, yellowish brown

Basalt, dark

Clay, reddish brown

Clay, dark brown

Ignimbrite, gray to dark gray

Clay, brown to yellowish brown

No sample
Basalt, light dark fresh
Sandy clay, yellowish red, f to med

Basalt, dark

Sandy clay,reddish brown, f to med

Basalt, dark

GWL
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NZ-136 (960m, X: 601000, Y: 976000) NZ-140 (960m, X: 600000, Y: 976000) 

Ash

Tuff

Ash

Vesicular basalt

Basalt, fractured

Sandy clay

Sand and basalt

Basalt

GWL GWL
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NZ-142 (960m, X: 602000, Y: 976000) NZ-148 (1750m) 

Top soil 

Sand and gravel

Sandy caly

Sand and gravel

Basalt

W pumiceous tuff

Fresh agglomerate

Coarse sand & chips basalt

Silty clay with sand and pebble

Sand and pebbles with chips basalt

Gray silty clay with pebble

Clay

Reddish brown silty clay

Sand

GWL GWL
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AM-1 (1771m, X: 547301, Y: 984124) AM-2 (1754m, X: 549970, Y: 984541) 

Black cotton soilRed clay
Highly weathered (W) welded tuff

clay

Scoraceous basalt

clay

W tuff

Pumiceous pyroclastic materials

Decomposed basalt

Moderately W intermidiated rock

Highly decomposed rock 

Moderately W and F ignimbrite

Highly W rock

W ignimbrite

Highly W scoraceous basalt

Moderately W basalt

Black cotton soil
Sandy clayPumice
Silty clay
Clayey sandWeatheres (W) tuffW pyroclastic materials

Moderately W scoraceous basalt

Massive basalt

Highly W pyroclastics

Moderately W pyroclastics
Ignimbrite

Highly W pyroclastics

Moderately W pyroclastics

Slightly moderately W and F basalt

Moderately W rhyolite

Highly W pyroclastics

Pyroclastics with W

Moderate-highly W basalt
Slightly-moderately W basalt
Fresh basalt

GWL

GWL
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AM-3 (1847m, X: 540905, Y: 980439) AM-12 (1978m, X: 535224, Y: 974501) 
Top soilSilty sandy clay
sand+silt+clay
sand
sandy clay

Clay

sand+fine gravel+clay
Fine gravel with sand and slitely clay
Clay with sand  and gravel
Pumicious pyroclastics
Crystal tuff

Weathered (W) pumicious pyroclastics

Coarse sand with fine gravel

Clay with sand
Coarse sand 
Sandy clay
Slightly F and Moderately W ignimbrite

Slightly fractured (F) ignimbrite

Pumicious pyroclastics

Welded tuff

Welded tuff with W and F

Ignimbrite with W and F

Highly W and F pyroclastics

Welded tuff (massive)
Paleosoil underlain by rock
Slightly F ignimbrite

Clay, dark in colorAsh, highly Weathered (W)

Scoria, moderately W

Agglomeretes

Massive basalt
Tuff and ash

Ignimbrite (welded tuff)

Tuff, highly W

Basalt, highly brownish W (aquifer) 

Trachytic basalt, brownish (aquifer)

Trachytic basalt, greenish (aquifer)

Basalt with intercalation pumice (aquifer)
Basalt dark (aquifer)
Volcanic sand (aquifer)

GWL

GWL
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AM-6 (1745m, X: 548417, Y: 988083) AM-7 (1745m, X: 546500, Y: 984583) 

Top soil

Decomposed tuff

Moderately welded tuff

Welded tuff

Volcanic breccia (agglomerate type)

Silt dominated moderately welded tuff

Volcanic breccia

Fresh welded tuff

Scoria

W scoraceous basalt

Dark color soil cover

Highly decomposed with W acidic

Highly W and F trachitic ignimbrite
W and F trachitic ignimbrite with fragmen

Volcanic sand, pebble, cobble size

Altered (contact) basalt
F basalt
W scoraceous basalt

Highly W ignimbrite
Moderately W ignimbrite
Slightly W and slightly F ignimbrite
W basalt (contact), reddish color

W and F scoracious basalt

Slightly F scoraceous basalt

Dark color agglomerate

Highly W and decomposed basalt

Moderately F basalt with fragment

W and F scoracious basalt
Highly W volcanic origin acidic rock
Scoraceous basalt
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