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Abbreviation and Local Terms

1. Abbreviation of Mcasures

1.1

1.2

1.3

1.4

1.5

1.6

Length
mm
cm

m
km
Area
m2, $g.m
ha
km?2, sq.km
Yolume
Iit, 1
led
cu.in, m3
cu.m/day, m3/day
MCM

‘Weight

mg

millimeter
centimeter
meter
kilometer

square meter
hectare
square kilometer

liter

liter per capita per day
cubic meter

cubic meter per day
million cubic meter

milligram

- milligram per liter

gramme
kilogram

ton

second
minuie
hour
day
year

Kenya Shilling(unit of Kenya currency,
US$1.00 = Ksh 23.0 =¥ 150)

US dollar |

Japanese Yen



1.7  Electric Measures :
kV = kilovolt
kW = kilowatt
MW = megawatt
kWh = kilowatt hour
kVA = kilovolt ampere
1.8 Other Measures
mmho = . micromho = conductance
ppm = parts per million
ppb = parts per billion
MPN = most probable number
Too = mill
% = per cent
PS = 0.736 kW
° = degree
' = minute
" = second
T = de grec centigrade
n.a. = not available
oD = Chemical Oxygen Demand
T-N = Total Nitrogen
I- = Inorganic -
O- = Organic -
T-P = Total - Phosphorus
DO = Dissolved Oxygen
pH = Exponent of hydrogen ion concentration

1.9  Derived Measures Based on the Same Symbols

cu.m/sec, m3/fs = cubic meter per second '
cu.m/day, m3/day = cubic meter per day
t;lha =

Iped ' =

ton per hectare
liter per capita per day

2. Other Abbreviations

British Standards -

BS = _

JIS L= Japanese Industrial Standards

ASTM = American Society for Testing and Material
GNP = gross national product_s
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GDP
GRDP
EL

FSL
MSL
HWL
LWL
f.o.b
c.i.f.
ICB
LCB

3. Abbreviation of Organizations

MOA
MENR

MOF
MOLD
MOLG
MOTW
MOTC
MORD
MOWD

NWCPC

SOK
KWS
NMC
NTC

gross domestic product

gross regional domestic product
elevation

flood water level

full supply level

- minimum supply level

normal operation level
minimum operation level
free on board

cost, insurance and freight
intemational competitive bid
local compctitivé bid

Ministry of Agriculture

Ministry of Environment & Natural

Resources

Ministry of Finance

Ministry of Livestock Development
Ministry of Local Government |
Ministry of Tourism & Wildlife
Ministry of Transport & Communication
Ministry of Regional Development
Ministry of Water Development

National Environmental Secretariat

National Water Conservation & Pipeline
Corporation

Survey of Kenya
Kenya Wildlife Service
Nakuru Municipal Council

Naivasha Town Council
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ASTU = Anti-Stock Theft Unit

KYSTC = National Youth Service Training Center
GMB = Gilgil Military Barracks -

KMB : = Kenyatta Military Barracks |

WWEF = World Wide Fund for Nature

JHCA = Japan International Cooperation Agency
OECF = Overseas Economic Cooperation Fund,

Japan
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I. INTRODUCTION

1.1  General Desci‘iption

The Greater Nakuru Water Supply Project, Eastern Division contemplates to develop
the surface water resources of the Malewa river basin by means of creating a reservoir by
construction of a dam. For this purpose the hydrological investigation has been programmed
to be carried out throughout the Phase 1 to Phase 3 Studies. The investigation comprised the
low and flood flow analyses, sediment transports and river maintenance flow estimate.

The Phase 1 Study mainly concentrated on the low and flood analyses, estimate of
sediment deposits in the proposed reservoir and the river maintenance flow. The field
investigation carried out during a 2.5-month period from February to June, 1989.

During the Phase 2 Study, e:mphasis was placed on a simulation study of Lake
Naivasha water balance. A simulation of Lake Nakuru water balance was also studied. The
additional field investigation was executed during a 1.5-month period from October to
November, 1989. '

The Lake Nakuru water balance studies were reviewed during the Phase 3 Study based

on the newly prepared topographic maps.

Findings of the low and flood analyses and sediment analyses are presented in this
Annex D. The Lake Naivasha and Lake Nakuru water balance analyses are presented in the
Annex G.

For performance of the hydrological study, Mr. Nyaoro, Hydrologist of MOWD
provided great support and assistance to the Study Team.



1.2

(1

Study Area

The hydrological investigation covered two lake drainage basin as follows:

Lake Naivasha drainage basin

The Malewa river basin is the largest water source feeding Lake Naivasha, which is
located in floor of the Rift Valley. The drainage area of Lake Naivasha covers a vast area
of approximately 3,400 sq.km as shown in Fig.D.1.1 and mainly comprises three sub-

basings as follows.

'S_ub-basins _ Drainage Arca(sq.km)
Malewa river basin 1,653
Gilgil river basin 511
Lake Naivasha and minor river basins 1,237
Total ‘ 3,401

' The drainage area of Lake Naivasha receives fairly abundant rainfall annually. The

rainfall distribution within the drainage area, however, shows large variation ; in the
western slopes of the Abardare Range the average annual rainfail amounts to 1,000 to
1,200 mm, while that in Lake Naivasha is as small as 600 mm.

() The Malewa River basin

The Malewa River is named as the Wanjohi river in its upstream and takes its origin in the
western slope of the unnamed mountain with its- summit altitude El. 3,886 m in the

-Abardare Range. The Wanjohi River flows down in :épid in thc: w:estem' slopes and at

the foot of the Abardare Range it changes its course towards the n_brthweét. It joints the
Malewa River in the vicinity of Ndiara. In reach between Ndiara and Ol Kalou, the
Malewa River forms two large bends and sharply changes its direction towards the south
in the vicinity of Ol Kalou. It then runs thrdugh Malewa Gorge with a steep a:nd narrow
cliff for about 10 km and joints the Turasha River at about 8 km west from GiIgil town.
The proposed Malewa damsite is apprbximatcly eight km tjpstream from Gilgil town.
The elevation at the confluence is approki'mat'e'iy El 1,960 m. The Malewa River finally
debouches Lake Naivasha at about 7 km to the west from the Naivasha town.



The Turasha River is the largest tributary of the Malewa River and originates in the
western slope of the Mount II Kinangop with its summit at El. 3,906 m in the Abardare
Range and runs through the Kinangop Platcau towards the northwest until it joints the
Kianjoga River at about 15 km northeast of Gilgil Town, The Turasha River swings
sharply changing its flow direction towards the southwest and flows in rapid through
steep and narrow Turasha Gorge for about 5 km. '

(b) Gilgil River basin

The Gilgil River basin is the second largest river flowing into Lake Naivasha and bounds
with the Malewa river basin on its castern watershed. It takes its origin in the northern
sl:opc of a small hill with its summit altitude EL.2,700 m in the Bahati Forest and flows
down maintaining its flow direction almost towards the south till it reaches Lake
Naivasha. It appears that the Gilgil River downstream from the Gilgil town runs dry
during the dry season. '

(¢) Lake Naivasha and minor rivers

The Lake Naivasha is situated _af the eastern edge of the Kenya Rift Valley and is the
second largest fresh lake in Kenya, having a surface area of approximately 170 sq. km at
El 1,885 m.

The Malewa River is the largest river fldwing 95% of inflow to Lake Naivasha. The
second largest river is the Gilgil River. There are also a large number of another small
tributaries flowing into Lake Naivasha. Among them, both the Karati and Marmonet
rivers have relatively large catchment area but they supply with Lake Naivasha only
seasonal flow. There is no river outgoing from the lake.



The general characteristics of the lake are summarized below.

Descriptions . . Unit Values
(a) Water level fluctuation : 1961-1984 o

- Maximum EL. m 1,886.9

- Minimum ElL. m 1,883.2

- Average El.m 1,885.2

- Present (July, 1990) ElL m 1,884.6
(b} Maximum water depth at average level

- Crescent Island Bay 53] 13

- Main lake m 8
{c) Lake surface arca at average level sq.km 170
(d) Water volume at average level 106 cum 760
(e) Average discharge

- Malewa River: cu.m/s 7.6

- Gilgil River cu.m 0.3
(f) Average annual rainfall mm 670
(g) Average annual evaporation min 1,900

(2) Lake Nakuru drainagé basin

The Lake Nakuru is located at the floor of Rift Valley and bounds with the southern
boundary of Nakuru municipality. It has a surface area of approximately 43 sq. km at
El 1 760 m. The Lake Nakuru is surrounded by the Mau Escarpment in the west and
Bahati Uplands in the east. Its dramage area covers an area of approximaiely 1,536
sq.km and mainly comprises the following six sub basms There is no river outgoing

from the lake.
Sub-basins Drainage Area (sq.km)
Enjoro river basin | 273
Makalia river basin 33]
Enderit river basin 523
Lamudiac river basis 131
Ngosor river basin . RO
Lake Nakuru and minor river basms _ 198
Total 1,536




The Enjoro, Lamudiac, Makalia, and Nderit rivers are seasonable rivers and they
originates from the Mau Escarpment into Lake Nakuru. The surface flow of these rivers
is reduced as they pass through pumiceous and porous soils especially in the mouth of
the Makalia and Nderit rivers. The Ngosor River and takes its origin in the Bahati
Uplands to the Bahati plains but its flow disappears ncar Lake Nakuru,

The general characteristics of the lake are summarized below.

Descriptions _ Unit Values

(a) Water level fluctuation : 1959-1982

- Maximum Elm 1,760.6

- Minimum El. m 1,756.3

- Average El.'m 1,758.6

- Present level (July, 1990) El. m 1,758.5

“(b) Maximum water depth at average level m 2.3

(¢) Lake surface area at average level sq.km 43

(d) Water volume at average level 106 cu.m 72
(e) Avcrage discharge

- Enjorb River cu.m/s 0.8

- Other rivers cu.m 0.4

(f)  Average annual rainfall mm/year 900

(g) Average annual evaporation mm/year 1,970




II. CLIMATE

2.1 General

The climate in the Study Area is largely influenced by movement of Inter Tropical
Convergence Zone. Generally hot and dry climate prevails during the period'from December to
March, while rainy and relatively cold climate is predominant during the periods from April to
June (major wet season) and from Qctober to November (minor wet reason). Meteorological
observation in the Study Area has been conducting in operation of the Kenya Meteorological
Department. Some meteorological records such as rainfall and evaporation are collected by the
provincial quarters of MOWD in Naivasha and Nakuru. '

2.2 Existing Meteorological and Rain Gauging Stations

There are three meteorological stations and 11 rain gauging stations in the study area as
listed below and shown in Fig. D.2.1.

Registered No. Name of Stations

Meteorological stations

9036261 Nakuru Meteorological Station
- 9036281 Naivasha Water Supply
9036135 Ol Joro Crok Agriculture Research Station

Rain gauging stations

8036032 - Bahati Forest Station
9036055 Ol Kalou railway station
5036029 Gilgil Kwetn farm

9036034 Gilgil Railway Station
9036025 N. Kinangop Forest Station
9036002 Naivasha District Office
9036152 S. Kinangop Njabini F. Tc.
9036179 Naivasha Korohgo Farm
9036214 Longonot Farm B. Naivasha
9036065 - Naivasha Nangagerri
9036285 Longonot Akira Ranch




2.3

Rainfall

The under-listed rainfall records were collected during the study period.

Records Stations/Gauges Period of Data Collected
(1) Daily rainfall Bahati forest station 1950 - 1987
Ol Kalou railway station 1950 - 1987
Gilgil Kwetu farm 1929 - 1987
Nakuru railway station 1956 - 1989
Gilgil railway station 1950 - 1987
N: Kinangop forest station 1957 - 1987
Naivasha district office 1935 - 1987
S. Kinangop Njabini F. Tc. 1950 - 1987
Naivasha Korongo farm 1961 - 1985
Longonot Farm B. Naivasha 1969 - 1976
. Naivasha Nangagerri 1936 - 1978
Longonot Akira ranch 1967 - 1975
Marula farm 1961 - 1989
2) Hourly rainfall Nakuru meteorological station 1961/62/63/67
1968/77/85/86
1987
Naivasha water supply station 1962 - 1980

The amount of annual rainfall tends to decrease with decreasing elevation:
approximately 1,400 mm on top of Abardare Range and 600 mm in floor of the Rift Valley as
shown in Fig.D.2.2. The monthly mean rainfalls in the South Kinangop, Naivasha District
Office and Nakuru meteorological station are as listed below.



(Unit : mm)

Location Jan, Feb., Mar. Apr.

May Jun.

Jul, Aug, Sep. Oct. Nov. Dec. Annual

(1) South Kinangop (Ef. 2,591 m)

70 85 153 274
{2) Naivasha

24 39 59 123
(3) Nakura Metcorological (EL 1,872 m)

31 3% 55 123

2200 92
o4 4

109 71

71 64 61 130 154 769 1453

4 54 4 47 69 39 667

7% 106 75 85 84 45 895

Annual maximum one-day rainfall recorded at each rain gauging station are listed in

Table D.2.1. The maximum one-day rainfall of 110 mm/day was recorded at the Geta farm

rain gauging station in the Turasha river basin on April 11, 1985.

Automatic rainfall recorders have been operated in the Nakuru meteorological station

and the Naivasha water supply station. Hourly hyetograph of storms exceeding 20 mm/day

recorded at both stations have been collected.

2.4 Evaporation

Evaporation records have been measured at the under-listed stations. Monthly mean

evaporation records were collected for the purpose of Lake Naivasha and Lake Nakuru water

balance studies.

Stations/Gauges Recording Period
Nakuru meteorological station 1959 - 1989
Ol Joro Orok agricultural research station 1963 - 1980
Naivasha meteorological station 1961 - 1989

The annual mean evaporation in the Study Area is approximately 1,700 mm/year.

Monthly mean evaporation recorded at three meteorological stations are summarized below.



(Unit : mm)

Location Jan, Feb. Mar. Apr. May

Jun. Jul. Aug. Sep. Oct. Nov. Dec. Annual
(1) Nakuoru : 1967 - 1987 .
184 181 19t 133 130 121 120 128 136 130 116 155 1,725
" (2) Naivasha : 1966 - 1988
191 183 199 148 139 130 130 146 160 18O 132 155 1,892
(3) Ot Joro Orok : 1963 - 1988 _
167 160 190 149 120 107 100 100 123 131115 144 1,605

2.5 Dew Point Temperature

Dew point temperature records are available at the under-listed stations. Daily records

were collected to facilitate the estimate of probable maximum precipitation (PMP). The

monthlly maximum dew point temperature are presented in Table D.2.2. and also plotted in
Figs.D.2.3 and D.2.4. These records were adopted for estimate of PMP of the Malewa river

drainage basin.

‘Stations Recording Period
Ol Joro Orok meteorological station 1961 - 1985
Naivasha meteorological station 1966 - 1987




2.6  Air Temperature and Relative Humidity

The other climatological features are presented hereunder.

Description Jan, TFeb, Mar, Apr. May Jun, Jul. Aug. Sep. Ocl. Nov. Dec, Annual

(1) Nakuru Climatological Station (El. 1,872 m)
Air temperature (C°)
Meanmax 273 273 272 250 23.6
Meanmin 7.9 81 94 110 1086
Relative humidity (%)
0600GMT 65 65 70 78 80
1200GMT 32 33 38 53 55

(2) South Kinangop Station {EL 2,591 m)
Air temperature (C%) _
Meanmax 194 201 19.8 182 175

Relative humidity (%)
0600CGMT 80 77 80 85 87
1200GMT 67 59 68 75 77

228 224 230 245
8.6

9.2

81
54

: 16.6

86
78

8.6

79
53

155 159 168
Meanmin 36 37 56 78 69 52 51 48 46 62

89
81

77
51

88

81

7.9

74
46

84
76

25.5 245 257

89

71
44

17.4

81
70

9.1 83

74 70
50 43

17.5 183
68 4.7

83 &84
7% 76

249
9.0

74
46

17.7
5.4

74
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I1I. RUNOFFS OF MALEWA AND TURASHA RIVERS

3.1 Existing Stream Gauging Stations

In the Malewa river basin, there are three key stream gauge stations, which have been
operated and maintained by the MOWD for more than three decades. Their locations are as’
shown in Fig.D.3.1. The availability of the stream gauging records are shown in Figs. D.3.2
and D.3.3. The Study Team, in a joint effort with the Surface Water Division, MOWD, made
an examination of the catchment areas of the three gauging stations based on the topographic
maps on a séale of 1 to 50,000. As the result, the catchment areas have been authorized to be
revised as tabulated below as well as recording periods.

Stream Gauge Station River Catchment Area Recording Period
2GB1 Malewa 1,551 1931-1985
2GB5 Malewa : 776 1959-1G87
2GC4 Turasha 724 1951-1988

2GC4 is located close to the Turasha damsite, only 2 km downstream from the
proposed Turasha damsite, while 2GB1 is sitvated at about 7 kmy downstream from the
confluence of the Malewa and Turasha rivers. 2GBS5 is located at about 0.5 km upstream from
the confluence of the Malewa and Turasha rivers.

At both 2GB1 and 2GC4, stream flows have been recorded by means of a fixed weir
and an automatic water level recorder, while at 2GB5 river.stages have been observed
intermittently, once every 4 - 5 days, by means of staff gauges and water level there is
subjected by backwater from the confluence of the Turasha River particularly during the flood
season. The stream gauging records at 2GBS5 are therefore judged far from reliable and are not
adequate to apply the present water resources development study.

3.2 Stage-Discharge Curves

Stage-discharge curves at 2GC4 and 2GB1 constructed by MOWD are as shown in
Figs. D.3.4 and D.3.5 respectively. -
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The Study Team examined the existing stage-discharge curves by means of hydraulic
calculation and direct stream flow measurement by a current meter. For examination by the
hydraulic calcutations, the Study Team has surveyed cross section of weirs and rivers and
made hydraulic calculations under the condition that critical flow occurs on the fixed weir.
The results of the direct flow measurement by a current meter are shown in Table D.3.1 and
plotted in Figs 12.3.4 and D.3.5. Through these examinations the existing stage - discharge
curves are verified to be satisfactorily accurate.

3.3 Runoffs at Proposed Damsite

It is necessary to estimate runoffs at the proposed damsites in order to analyze yield
from the proposed reservoirs on Malewa and Turasha rivers. 2GC4 is located close to the
‘Turasha damsite, only 2 km downstream and accordmgly there is no 31gn1ﬁcant diffetence in
catchment area between the stream gauge station and the damsite. Moreover the upper Malewa
river basin is deemed lying in the same hydrological region with the Turasha river basin,
extending on the western slopes of the Abardare Range and receiving the same amount of
rainfall annually. It is, therefore, concluded that the runoffs at both damsites could be
extrapolated from those recorded at the stream gauge 2GC4.

The missing records at 2GC4 could be supplemented by the recorded runoffs at 2GB1
during the same period by means of a runoff relationship between the two stations. High
correlation coefficient of 0.893 has been found between the recorded runoffs at 2GB1 and the
recorded runoffs at 2GC4. The runoff correlation is shown in Fig. D.3.6 and is expressed by

the following equation.

Log Qc = 1.007.Log Qb - 0.287

where,
LogQb Logarithm of 5-day runoffs at 2GB1
LogQc . : - Logarithm of 5-day runoffs at 2GC4

The water balance calculation has been worked out at the intervals of 5 days.
Accordingly the daily runoffs at 2GC4 and 2GB1 were initially converted into the 5-day
runoffs as shown in Tables D.3.2 to D.3.3 respectively.,

The runoffs at both the Turasha and Malewa damsites were estimated from those

recorded at 2GC4 in proportion of catchment areas. The estimated 5-day runoffs at the Malewa
and Turasha damsites are presented in Tables D.3.4 and D.3.5 respeciively.
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iV. FLOOD OF MALEWA RIVER

4.1 General

A flood anaIysié was conducied in order to provide design floods for désigns of dam
and its appartment structures. Safety of the proposed Malewa dam should be checked against
probable maximum flood ( PMF ), which is generated by PMP.

PMP is defined as the theoretically greatest depth of precipitation for a given duration
that is particularly possible over a particular drainage basin. PMP is usually estimated from
recorded storms. PMF is defined as the largest flood that can réasonably be expected to occur
under a given PMP. The flood analysis consisted of the following two studies:

- Estimate of probable floods based on frequency analysis of recorded floods.

- Estimate of PMF based on PMP.

4.2 Available F_!dod Data

Flood hydrographs of the Malewa River are available at the stream gauging station
2GC4 for a 37-year period from 1954 to 1983, which were recorded by the automatic water
level recorder. The recorded annual maximum peak discharges are as tabulated in Table D.4.1.
The recorded maximum discharge was 292 cu.m/sec in November 18, 1961. The hydrographs
with peak discharge more than 100 cu.m/sec are as shown in Figs. D.4.1 to D.4.5.

4.3 - Probable Floods
The probable floods necessary for design of the spillway and diversion works during
dam construction have been estimated by meas of statistical treatment of the recorded annual

maximurm instantaneous peak discharge at 2GCA4.

" The Pearson III distribution fits well to the recorded floods as shown in Fig. D.4.6.
The estimated probable floods at 2GC4 are as summarized below.
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Return Peried (years) Instantaneous Peak Discharge (cu.m/sec)

5 120

20 270
100 520
200 666
1,000 - B 1,100

The design floods for the river diversion works and spillway have been estimated for
the preliminary design of the Malewa dam. T hé_fl'ood at the Malewa damsite has been

extrapolated in due consideration of difference in the catchment areas.

Design Flood Return Period Malewa Damsite
River diversion works 20 years - 240 cu.m/sec
Spillway 1,000 years : 960 cu.m/sec

4.4 Probable Maximum Precipitatioii
4.4.1 Recorded Storms |
(1) Mass curve 61’ storm rainfall

Hourly rainfall records are available from Nakuru meteorological station for 27-year
period since 1961 and at the Naivasha water supply station for 19- -year period since
1962. Mass curves of storm rainfalls more than 20 mm are prepared as shown in Fig.
D.4.7.

(2) Maximum recorded precipitation over the basin
Judging from the hourly rainfall records duration of storms is estimated to be less than
14 hours in the Malewa I‘lVCI‘ basin. Iti s clear that the ramfall tendq 10 decrease with

decreasing elevation. Therefore the maximum prcc1p1tat10n over the basin has been
estimated by averaging the point rainfall records at the seven kcy rain gauge stations. The
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maximum rainfall over the basin was estimated at 31 mm/day based on the rainfall
records during the period from 1940 1o 1985.

4.4.2 Cyclonic-adjustment Method

PMP in the Malewa river basin is derived to by means of the cYc]onic—adjuslmcnt

method expressed by the following equation:

"PMP = Rmax * K
K =(Wl)e/(wlo)eo

where, PMP : Probable maximum basin precipitation, mm/day

Rmax : Maximum recorded basin precipitation, mm/day
K : Storm maximization factor
(Wi)e : Precipitdble water from ground at altitude of ef to 200 mb at

the recorded maximum dew point temperature, t, in mm

(W o)eo : Precipitable water from ground at altitude eo to 200 mb at
dew point temperature of to, which was recorded on the day
of the recorded storm occurred in mm

4.4.3 Probable Maximum Precipitation of Malewa River Basin
(1) Moisture adjustment

The maximum instantaneous peak discharge of 292 cu.m/s was recorded at 2GC4 on
November 18, 1961. The maximum one-day basin precipitation occurred on the same
day and its amount reached 31 mm/day. During the storm, the 12-hour persisting dew
point iempérature was recorded at 11.2 oC at the Ol Joro Orok meteorological station at
altitude of El. 2,380m. On the other hand, the possible maximum dew poiht tcinperaturc
was tecorded at 25.1 ©C in October at the same station. Precipitable water at the dew
point temperature 11.2 °C at altitude of EL 2,380 m , (W 11.2) 2380, is 6.4 mm and that
at the dew point temperature of 25 .1 °C at the same altitude, ( W 25,1 ) 2380, 18 36.1 mm,

respectively,
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(2)

(3)

“

4.5

Altitude adjustment

O! Joro Orok is situated at EL 2,380 m and the average altitude of the Turasha drainage
area is E1. 2,600 m. Precipitable water at the dew point temperature 25.1°C at altitude
of El. 2,600 m , (W 25,1 ) 2600, is 36.1 mm.

Storm maximization factor

The storm maximization factor, K , was calculated bbased on the above-mentioned
moisture maximization and akitude adjustment as shown below.

(Was1)z3go = (W2s1)2600
Koo =361 /635 =568

(W 112)2380 * (W2s1)2380

Probable Maximum Precipitation

As the result, the PMP of the Malewa river basin was estimated at 176 mm/day by

multiplying the maximum recorded one-day basin precipitation, 31 mm/day , by the
storm maximization factor of 5.68.

Probable Maximum Flood

4.5.1 Dimensionless Flood Hydrograph

Dimensionless direct runoff hydrographs are derived by subtracting base flow from the

hydrograph of the following typical floods in order to establish unit hydrograph.

Flood No.  Date of floods Peak discharge  Tcv Base flow
: (ci.m/sec) (hrs) (cu.m /sec)
1 Nov. 18-19 '63 291 - 14 30
2 Apr. 26-27 '68 279 14 70
3 May 27 '63 -~ 237 23 - 26
4 Apr. 23-25'68 259 15 37
5 Apr. 29-May 1'77 192 15 15
6 May 9 '62 188 13 46
7 Nov.20 '61 101 14 36
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In the above table, Tcv is the time from the beginning of increasing runoff to the center
of the flood volume. The dimensionless hydrographs are shown in Fig. D.4.8, in which q
denotes discharge in cu.m/sec, T duration hours of time, and Vol. volume of the accumulated

direct flow discharge in thousand cu.m.

Fig. D.4.8 reveals that all selected dimensionless flood hydrographs have similar

shapes.

4.5.2 Effective Rainfall

Effective rainfall is defined as a part of rainfall which is discharged as flood or
intermediate flow through river basins. Nine floods and the storms have been selected to
assess flood runoff coefficient. Runoff coefficient of each recorded flood is estimated against
the total daily basin precipitation as plotted in Fig. D.4.9. Judging from the result, the runoff
coefficient of PMP is determined at 0.65.

_ Effective rainfall, Re , is calculated at 114 mm by multiplying, 176 mm by the runoff
coefficient of 0.65.

4.5.3 Probable Maximum Flood at Proposed Malewa Damsite

PMP was arranged to a hourly hyetograph as shown in Fig. D.4.10. The
Dimensionless unit hydrograph is shown in Fig.D.4.11.

PMF at 2GC4 was initially derived from the hyetograph and the nnit hydrograph,
assuming Tcv at 11 hours and the base flow at 70 cu.m/sec. PMF at the proposed Malewa
damsite was estimated by muliiplying the ratio of catchment area of the proposed Malewa
damsite to that of 2GC4 as shown in Fig. D.4.12. Peak flow is 1,753 cum/sec. The
magnitude of PMF was evaluated by the Creager's equation.

q=46*C* (0.386A ) Af{m- 1) * 002832 * 0.386
m = 0.894 * ((.386 A )~ - 0.048

where, q = Specific discharge in cu.m fsec/sq.km (=2.41 cu.m/fsfsg.km )
C = Coefficient depending upon characteristic of the basin
A = Drainage area in sq.km (=728 sq.km)
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The peak discharge of the PMF correspoﬁding to C = 29." Fig. D.4.13 shows estimate
of peak discharge of PMF of the Thika river basin near the project area in relation to the
catchment area. Itis jﬁdged that the PMF of the proposed Malewa damsite is quite similar to
the regional envelop of estimate of PMF.

-18 -



V. SEDIMENT

5.1 Available Data

The.actnal suspended loads measurement records are made available from MOWD.
The MOWD's records are more than 250 in measurement numbers as shown in Table 1D.5.1
and had been observed at the stream gauge station 2GB1 during the period from 1948 to 1957.

5.2 Suspended Loads Measurement

The Study Team has conducted suspended loads measurements by using a suspended
loads sampler also at 2GB1 throughout the Phase 1 field investigation period in order to
supplement the existing data. The measurement fesults obtained so far are also presented in
Fig. D.5.1

5.3 Suspended Load Transport by Malewa River

Based on the MOWD's records and supplemental data, a relationship between
discharge and suspended loads are preliminarily constructed based on the existing data and
additional measurements results as shown in Fig. D.5.1. The supplemental data shows the
same tendency as the MOWD's records as they are plotted within the range of the MOWD's
records. For the conservative estimate of the suspended loads transport, an enveloping curve
is preliminarily constructed as shown in Fig. D.5.1 and is expressed by the following

equation.

$ =697.Q 177

where,
S : suspended loads, ton/day,
'Q: discharge, cu.m/sec.

The annual mean suspended load transport by the Malewa River is preliminarily
estimated at 2GB1 on the basis of the above enveloping curve and flow duration curve. The
estimated average annual suspended loads amount to about 81,800 ton/year, corresponding to
0.04 mm/sq.km/year, assuming bulk density of suspended load at 1.5 ton/cu.m.
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£.4 Sediment Deposit in Reservoir

The slopes in the proposed reservoir area are highly vulnerable to considerable erosion,
particularly below cultivated lands and barren lands. It is foreseeable that rapid population
increase in the region would inevitably enhance such human activities as deforestation,
intensive land uses for agriculture and livestock grazing, land development for housings etc.,
resulting in accelerating erosion a rate of erosion. In due consideration of of these facts,
MOWD and the Study Team have mutually accepted to apply the following design criteria for

design of the reservoir.

- Sedimcnt yield from the catchment area ¢ 0.5 mm/sq.km/year
- Duration of sediment deposit : 50 years
- Deposit form in the reservoir : Horizontal

According to MOWD, the above sediment yield is widely adopted to the catchment

areas similar to the Malewa river basin in Kenya.

The quantity of the sediment deposit is accordingly calculated at 15.9 million cu.m for

the Malewa reservoir and 18.0 million cu.m for the Turasha reservoir.
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VI. INSTALLAITON OF AUTOMATIC WATER LEVEL RECORDERS

6.1 Neced for New Stream Gauge Station
(1) Malewa Rivex_'

2GBS5 on the Malewa River has been influenced by backwater from the confluence of the
Turasha River particularly during the flood season. Therefore it is required to establish a
new gauge in place of 26B5. Moreover it is indispensable to set a stream gauging station '
upstream of the proposed Malewa reservoir for monitoring inflow into the reservoir in

future,
(2) Lake Nakuru

The water level of Lake Nakuru was monitored by MOWD by means of staff gauges at
the gauging station 2FC4, near the mouth of Njoro River, since 1951 up to 1984. It has
been out of work, since the lake level falls below the zero point of the gauges since 1984.

There are five rivers feeding Lake Nakuru ; namely Njoro, Ngosor, Makalia, Enderit,
and Lamudiac rivers. Among these rivers, the stream gauging has been carrying out on
the Njoro and Ngosor Rivers. The Makalia and Enderit rivers have no stream gauging
stations, although their drainage areas are more than 1.5 times as large as those of the
Njoro and Ngosor rivers. Therefore it is important to establish new stream flow gauging
stations on the Makalia and Enderit Rivers.

(3) Lake Naivasha
The water level of Lake Naivasha had been monitored by MOWD at 2GD1 since 1933 up
to 1985 by means of staff gauges. The staff gauges are in need of relocation, because of
the lake level sometimes falls below zero point of gauge.

6.2 Installation of New Gauges

Three antomatic water level recorders has been installed at the following locations for
the future monitoring, of which locations are plotted in Fig. D.6.1.
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@) Upstream of the Malewa River
(b) The Makalia River feeding Lake Nakuru
(c) The Enderit River feeding Lake Nakuru

The automatic water level recorders were furnished by JICA and transferred to
NWCPC at the beginning of July, 1990. An automatic water level recorder station is
composed of a stilling well with a ladder, a desilting pipe, perforated pipes, and a recorder hut
installing an automatic water level recorder. The construction was entrusted to the local

contractor and was completed in September, 1990.

The existing staff gauges was reinstalled at 2GD1 by the same local contractor in July,
1990.
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Table D.2.1 Maximum One-day Rainfall Records
{Unit : mavday)

RG Mo, 5036
Year 179 214 65 B1 162 281 262 253 2 73 241 285 .25 152 200 30
1920 40.6
1921 34.5
1922 47.5
1923 77.0
1924 28.4
1925 30.7
1926 51.1
1927
1928
1929 51.8
1930 43.4
1931 45.7
1932 42.4
1933 33.0
1934 60.2 38.6
1935 38.6 30.5 45.7
1836 191 25.4 74.9 50.8
1937 386 46.7 39.9 31.3
1938 27.7 85.6 236 43.2
1939 49,3 69.9 23.4 27.9
1840 37.3  26.0 61.2 306
1941 241 46.2 33.5 35.8
1942 50.5 87.1 44,7 46.5
1943 432 36.% 33.8 429
1944 g9 50.3 1.8 475
1945 4585 30.2 33.3 36.1
1346 42,7 330 33.5 44.2
1947 61.0 445 45.0 50.8
1948 69.9 411 411 50.8 34.5 81.0
1949 343 406 27.2 376 25.4 45.5 22.4
1950 6.9 881 282 99.4 39.4 53.3 2286 249
1951 333 27.2 561 49.5 104.9 27.9 39,1  94.3
1952 27.9 830 544 38,1 546 53.3 56.6 43.4
1953 45.2 851 20.2 323 4D.4 31.5 49.0 213
1954 323 384 485 406 546 76.2 399 257
1955 41.4 424 290 43.7 981 75.9 36.8 237
1956 335 61.5 438.9 49,5 29.2 29.2
1857 447 61.5 43,2 76.2  23.0 318 66.5
1958 _ _ 37.3 495 20.8 559 353 533
1859 50.5 76,2 49.5 21.6 450 254 536
1860 32,2 530 27.2 40.6 35.1 2389 44,2
19814 50.8 56.4 356 50.8 21.6 554 384  46.2
1962 44.7 635 455 538 424 60.2 224 475 48.0 45.0
1963 55.4 101.6 56.4 615 813 487 500 70.1 50.8 47.2
1964 40,9 3B.6 338 411 566 340 569 27.2 396 53.3
1965 27.9 881 450 343 317 61.0 48.0 366 34.3
1966 323 317 371 305 37.6 37.6 333 450 39.4 57.1
1967 45.7 330 424 539 725 93.0 419 493 26.2 452 432 39.0
1068 53.3 48.0 41.4 381 7725 452 339 940 47.0 356 432 812
1969 52,1 577 483 33.0 64.3 39.6 25.4 - 31.1 451 71.4
1870 558 553 4t.4 50.8 698 51.3 44.7 61.5 50.0 52.6
1871 559 40,0 313 21.5° 509 49.0 455 392 40,4 30.2 296 68.2 221
1972 5§33 47.3 450 B1.3 §7.8 £0.0 66.0 - 39.9  64.7 30.3 323 480 31.7 73.7
1873 27.9 50.0 45.1 2_5.2 38.6 .33.3 £2.0 70.7 385 29.3 20.6 34.4 28.0 34.6 20.6
1874 32,5 356 65.1 28.5 59.0 39.0 430 558 338 311 250 2780 316 152 27.7
1975 - 37.6 285 532 323 390 450 28.1 419 '5t.4 380t 400 350 430 320 500
1976 33.0 257 50.4 280 517 222 39.3. 395 240 365 291 780 355 300 414
1977 61.0 54.2 46.9 72.0 39.8. 106.0 520 255 67.1 80,6 70.8 30.7 40.0 551
1978 37.3 44,2 413 519 820 282 440 405 30.0 350 300 255 57.2
1979 30.0 36.6 62.6 61.2 256 %525 46.5 37.0 30.0 455 20.5
1880 52.3 26.5 47.3 44.2 233 494 50.7 49.2 625 61.0 30.0 342
1981 43.2 30,1  53.7 428 648 38.5 403 445 475 554 447 43.0 483
1982 38.1 "B1.00 B82.8 90.4 424 360 28.2 291 470 37.2 36.0
1983 41.1 59.0 33.8 490 50.5 36.5 ©0.0 396
1984 21.3 20.2  44.0 553 413 375 252 345 465
1985 35.1 86.0 50.0 61.2 43.6 60.0 190.0 150 400 47.2
1986 556 47.4 54.4 21.5
1987 50,3 305 35.2  26.0
Max. 81.0 65.1 104.9 41.9 76.2 BO.6 71.4 69.2

101.6 88.0 61.2 108.0 70.1 110.0 81.0 73,7
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Table D.2.2 Maximum Monthly Dew Point Temperature

Station name = Nakuru . {Unit : oC)
Year JAN FEB - MAR APR  MAY JUN JUL AUG SEP oCcT NOV DEC Max
1974 12.4 16,4 161 16.4 163 145 148 149 - 148 150 14.6 16.4
1975 13.7 15.0 15.7 i5.4 15.3 14.8 16.1 - 14.5 14.8 181 . 14.2 16.1
1876 14.7 1414 14.3 16,7 6.3 137 52 139 139 143 1i6.5 14.3 16.5
1977 14.8 16.0 15.2 - - 14.8 146 155 148 18.4 16,3 152 18.4
1978 14,56 16.3 16.6 - - i7.6 155 145 164 16.0 164 157 17.6
1979 17.4 166 1641 16.0 187 146 t50 1i3.8 136 13.8 160 144 17.4
1980 151 148 146 16.0 - 15.8 138 149 134 148 16.3 4.8 16.3
1881 11.6 16.5 16.3 16.7 - 16.2 1656 156 150 14.4 147 154 16.7
1882 146 144 147 160 17.1 16.1 13,5 144 16,9 15.4 - - 171
1983 13.6 155 146 159 16.8 147 148 156 16.1 160 148 148 16.8
1984 11.7 123 1141 14.9 143 135 142 140 136 154 15,8 14.1 158
1985 0.6 108 156 156 158 147 151 146 134 144 148 152 15.8
Max. 17.4 6.6 166 16.7 171 17.6 161 156 16.4 18.4 16.5 15.7 18.4

Station name = O Joro Orok {Unit : oG}
Year JAN FEB MAR  APR MAY JUN JUL AUG SEP CCT NOV DEC Max
1863 11.8  16.1 94 128 - 128 106 139 18.3 8.4 18.3 172 183
1964 - - 13.3 - 15,0 ° 12.2 i2z.2 15.6 12.2 13.8 114 12.2 15.6
1965 - - - - - - - - - - - - 0.0
1966 it.8 - 145 106 1398 135 125 132 130 16.5 11.8 124 2.9 16.5
1967 123 153 10.3 128 13.2 12.3 118 16.8 11.8 14.1 13.2  11.2 16.8
1968 9.1 - - - - - - - - 25.% 221 23.8 25.1
1969 - - 145 13.3 - t2.5 150 124 135 135 128 138 15.0
1870 13.4 116 128 132 13.4 - 14.3 143 130 1241 132 111 14.3
1971 11.6 12.7 " 12.3 12.9 13.4 12.8 12.8 12.2 11.6 11.9 1.9 120 '13.4
1972 1.8 13.2 9.1 23.0 145 136 13.8 13.3 11.5 23.0 18.7 12,0 23.0
1973 '22.8 16,3 15.7 204 21.0 225 19.4 ‘144 144 190 130 13.4 22.8
1974 11.6. 11.4 12.8 124 137 134 14.5 15.6 | - 19.1 9.4 105 19.4 -
1875 214 23,0 226 185 138 154 127 13.4 125 129 1125 13.2 23.0
1976 19.2 21.6 22,9 221 ‘134 216 1756 188 210 167 125 129 22.8
1977 it.5 129 17.6 144 186 19.6 126 124 130 136 138 127 19.6
1978 14.1 13.8 14,2 138 138 133 130 138 1385 132 - - i4.2
1879 13.2 138 146 138 139 - 13.5 13.9 128 14.0 65 14.9 14.9
Max. 228 230 229 230 210 225 19.4 19.8 21.0 251 221 25.1

23.9
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Table D.3.1 Direct Stream Flow Measurement Result at 2GC4

Recorded Gage height Gage height | Runoff

date in 1989 measured measured measured

m - ft cusec
Apr. 20 0.53 1.74 99.7
Apr. 22 - 0.22 0.72 16.2
Apr. 30 0.51 1.67 84.1
May. 7 0.30 - 0.98 36.1
May. 20 0.38 1.25 56.8
Jun. 7 0.38 1.25 40.3
Jun, 8 0.52 1.71 95.6
Jun. @ 0.52 1.71 98.2
Jun, 10 0.40 1.31 . 56.8
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Table £.3.2 5-Day Runoff at 26B1 (1/6} Unit : m3/s

Month  Dale 1931 19342 1933 1937 1936 1936 1937 1938 1939
JAN  1-5 - 1.83 1.35 .42 . 2.57 1.29 1.40 1.26
JAN  6-10 - 1.08 2.09 0.92 . 3.02 1.28 1.13 1.51
JAN  11-18 . 1.00 522 0.68 - 1,06 1.01 1.75 1.28
JAN  16-20 - 1.24 4.41 0.59 1.40 0.89 2.22 1.02
JAN 2125 . 1.45 2.83 0.59 - 1.98 0.90 2.59 0.98
JAN  26-31 - 1.27 1.75 0.59 . 2.28 0.86 1.44 0.93
FEB 15 - 1.26 1.67 0.59 - 1.76 1.06 1.2% 1.00
FEB  6-10 - 1.1 1.52 0.59 - 1.39 0.92 1.20 0.94
BB 11-i5 . 1.32 1.47 0.59 - 2.45 0.81 1.25 0.94
FEB  16-20 - 1186 1.42 0.59 - 3.71 0.73 1.26 0.90
FEB  21-25 - 0.98 1.13 0.59 - 16.40 0.71 .21 0.83
FEB  26-28 - 0.98 1.09 0.5¢ - 14.12 0.79 i.ig 0.82
MAR 610 - 1.02 1.08 0.59 - 5.14 0.86 1.15 0.94
MAR  5-i0 - 1.73 0.95 0.590 - 7.19 0.73 1.12 0.91
MAR 11415 - 2.23 0.91 0.59 - 15.85 0.0 .35 0.83
MAR  16-20 - 1.7¢ 0.93 0.59 . 7.38 1.15 1.07 0.73
MAR  21-25 - 2.34 1.06 0.59 0.91 4.15 0.71 1.36 0.85
MAR  26-31 - 1.47 2.26 0.47 0.92 4.60 0.68 1.68 0.77
APR 15 . 2.48 0.94 0.32 G.96 £.03 2.1 1.32 1.04
APR  6-10 - 2.01 1.07 0.39 1.01 - 5.40 1.33 1.19
APR  11-15 . 1.39 0.95 0.39 2.12 - 8.31 1.37 2.21
APR  16-20 - 1.27 0.57 0.39 1.78 17.67 9.24 1.24 3.34
APR 21-25 - 3.67 0.34 - 1.06  11.08 - 1.35 1.83
APR  26-30 - 1011 - . 1.02 7.68 12.81 1.20 1.31
MAY . 6-10 - 6.10 - 1.68 1.48 1477 11.83 1.42 1.32
MAY  5-10 . 7.75 - 1.85 1.867 7.97 5.90 1.69 1.00
MAY  11-15 - 3.46 - 2.1 2.83 11.65 12.59 2.48 0.95
MAY 16-20 - 3.54 - 2.1% 3.46 13.97 - 1.70 1.09
MAY  21-2% - 8.78 - 2.01 2.56 9.15 16.33 1.47 i.38
MAY  26-31 . 7.65 - 1.69 1.61 5.55 8.02 117 0.84
JUN 18 - 548 . 1.62 1.34 4.06 10.73 1.64 0.95
JUN  6-10 . 421 - i.27 2,92 293 15.91 1.33 1.24
JUN  11-15 - 3.66 - 5.36 2.88 2.49 - 1.77 1.26
JUN 1620 - 4.02 - - 7.13 2.48 - 1.22 1.02
JUN 2125 2.80 4.38 - - 6.57. 2.58 . i.92 0.91
JUN  26-30 2.48 3.06 - - 7.45 4.70 15.54 1.37 1.00
JuL 15 2.12 3.93 . - 6.87 8.30 14.20 1.29 1.22
JUL 610 2.27 7.12 - - 644 513 14.47 1.44 1.33
JUL  11-1B 2.79 7.36 - 4.43 3.11 8.53 2.16 2.08
JUL  16-20 3.12 8.93 - - 6.57 2.25 16.82 3.66 1.75
JUL . 21-25 2.29 5.56 - - 5.03 1.96 52.86 3.53 2.42
SduL 263 2.35 5.75 - - 3.51 1.95 31.69 3.94 5.06
AUG 18 2.39 6.00 - - 3.47 577  29.31 575 3.83
ALG  5-10 3.58 5.41 - - 3.31 12.84 45,94 3.42 2.36
AUG 1i-15 2,70 413 5.91 8.1 2.79 11.00 36.65 3.80 2.01
AUG 16-20 3.17 4.09 5.98 13.91 5.26 5.01 15.00 6.72 2.88
AUG 2125 3,91 2.80 6.82 - 3.65 9.42 10.45 5.74 5.44
AUG 2631 11.41 7.80 7.61 - 4.57 8.46 10,10 7.31 5.63
SEP 15 10.77 16.30 - - 7.79 7.31 6.07 11.85 2,33
SEP 610 7.80 14.35  22.78 - 11.51 594 4,52 6.70 246
SEP . 11-15 4.15 12.06  25.07 - 9.94 5.67 3.57 4.92 1.80
SEP 16-20 . 3.92 11.09 17.22 3.15 6.95 4,986 3.10 3.z2 3.02
SEP  21-25 4.22 10.70 8.49 2.02 4,62 3.53 2.37 4.32 2.3
SEF 26-30 4.22 - 5.01 - 3.38 3.03 2.34 3.71 1.65
oCcT 15 5.21 15.00 3.42 1.76 3.46 6.02 3.81 3.59 1.25
oCT 610 4,00 5.90 3.12 1.77 2.64 5.61 5.02 3.92 1.48
ocT  11-15 3.53 5.63 3.30 1.81 .2.86 3.21 3.07 5.34 i.21
ocT  16-20 2.84 7.26 470 1.83 4.64 "2.55 3.57 3.76 1.12
o¢T  21-25 2.74 9.24 8.44 1.93 5.14 2.61 5.07 2.47 1.01
T 28-31 4.18 6.11 6.03 2.84 11.14 2.00 3.50 2.76 1.05
NOV . 1-5 4,22 3.97 4.46 3.08 5.45 2.50 3.13 5.31 1.11
NOV  6-10 4138 | 4.27 4.72 4.32 3.72 2.27 3.64 3.96 1.29
NOV  11-15 3.92 3.53 2.87 5.63 2.82 2.80 4.12 2.58 .55
NOV 1620 3.74 2.80 2.35 - 2.25 2.43 2.33 1.99 2.23
MOV 2125 3.66 2.99 2.64 - 2.36 1.80 8.33 2,59 1.42
NOV  26-30 3.65 2.79 2.59 - 2.67 2.14 14.34 2.47 0.97
DEC 15 2.77 3,29 2.11 - 2.49 175 . 13.77 1.96 0.95
DEC  6-10 5.29 2,52 3.6 - 216 1.B2 13.64 2.87 0.92
BEC  11-15 4.01 2.2% 2.13 - 1.75 1.38 4.92 1.88 0.97
CEC  16-20 2.62 2.57 2.62 - 1.58 1.71 3.17 1.48 0.87
CEC  21-25 1.78 1.88 3.34 - 1.49 1.66 2,69 1,78 0.87
CEC  26-31 1.44 1.59 2.13 - 5.23 1.61 2.00 2.04 0.85
Mean - 4.59 - - 3.79 - - 2,61 1.57
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Yable D.3.2 5-Day Runoff at 2GB1 (2/6) Unlt @ md/s

HMonth Date 1948 1941 1942 1543 1944 1945 1646 1947 1948 194G
JAN i-5 0.74 0.91 1.53 0.98 0.70 .o 1.20 1.02 1.22 111
JAN 6-10 0.82 0.89 1.31 0.93 0.67 0.83 1.11 0.91% 1.13 0.94
JAN 11-15 2.45 0.91 1.49 0.87 0.52 0.78 1.08 1.29 1.10 0.85
JAN 16-20 1.33 0.80 1.05 0.82 0.58 0.81 1.08 1.67 1.07 0.82
JAN 21-25 1.03 0.81 0.94 .73 0.55 0.74 - 0.97 - 1.23 1.06 0.85
JAN 26-31 1.08 0.88 0.86 0.73 0.56 0.86 0.79 0.81 0.85 0.80
FEB 1-5 0.96 0.79 0.73 0.73 0.48 0.78 071 - 086 @ 0.72 0.7
FEB 6-10 1.02 0.72 0.69 0.70 0.41 0.73 0.71 0.78 0.67 0.69
FEB 1116 0.95 0.68 0.69 0.63 0.43 082 0.71 0.86 0.74 0.75
FEB 16-20 0.86 0.76 0.81 0.73 0.37 0.74 0.64 0.70 0.73 0.66
B 21-25 0.88 1.28 0.82 0.78 0.36 0.67 0.62 0.61 0.71 6.70
FEB 28-28 1.02 0:99 0.89 0.76 .0.36 0.67 0.54 G.60 0.70 0.70
MAR 1-5 3.05 1.75 0.88 0.65 045 0.5 0.65 1.5% 0.71 0.64
MAR 6-10 4.41 2.66 0.99 0.69 0.39 0.74 0.67 3.15 1.1 0.63
MAR 11-15 2.75 2.37 2.27 0.64 0.42 0.66 0.53 2.46 1.25 0.61
MAR 16-20 2.85 1.41 1.31 0.70 0.45 0.64 0.53 1.08 0.96 0.64
MAR 21-25 2.94 1.086 1.18 0.65 0.61 0.67 0.61 i.23 0.76 0.63
MAR 26-31 1.84 0.88 1.87 0.66 0.61 0.80 0.61 3.39 0.67 0.62
APR i-5 1.52 0.80 1.12 0.74 0.74 1.0Q 0.56 3.80 0.71 0.69
APR 6-10 1.84 1.12 1.32 085 - 121 0.88 0.60 3.76 0.81 0.60
APR 1115 2.24 3.556 1.14 0.92 0.94 - 0.71 1.81 1.2 0.97
APR 16-20 3.28 9.89 1.23 0.86 0.75 - 1.31 7.28 1.06 1.85
APR 21-25 3.61 3.15 653 - 1.16 1.37 0.74 1.89 - 2.05 4.91
APR 26-30 27.20 5.87 9.48 1.78 0.84 0.84 1.92 44.69 1.78 3.93
MAY - 6-10 34.60 j2.13 4.69 2.34 -1.28 0.78 2.47 18.66 3.57 2.49
MAY 5-10 45.88 7.30 2.12 1.63 0.96 1.16 3.78 - 6.81 1.37
MAY 11-15 25,02 . 38.22 13.02 2.31 1.12 1.09 . 2.32 51.97 2.80 1.51
MAY 16-20 15.10 32.64 45.31 1.43 0.68 0.94 2.12 13.71 2.77 1.33
MAY 21-25% 5.07 35.03 32.69 .78  0.83 1.64 1.92 ~ 17.74 2.40 1.28
MAY 26-31 11.86 11.96 10.23 ¢.95 0.69 1.68 21.39 16.26 2.85 1.68
JUN 1-5 5.33 8.46 10.17 1.85 0.66 1.39 6.53 25.30 7.59 -
JUN 6-10 3.12 9.42 4.61 1.8 0.71 1.89 8.11 22.22 3.80 ©9.79
JUN i1-15 2.39 877 413 1.15 0.72 240 3.60 11.15 10.87 2.66
JUN 16-20 t.82 6.35 14.57 1.27 0.81 4,48 10.53 5.89 12.12 2.00
JUN 21-25 1.49 4.83 25.58 2.67 0.65 10.40 5.09 4.87 3.43 2.39
JUN 26-30 1.60 4.17 14.25 1.94 116 3.42 2.64 4.97 3.35 4.31
JUL 1-5 2.46 4.69 11.26 1.15% 2.35 6.32 3.0 11.1¢ 312 4.08
JUL 6-10 5.65 4.72 5.29 1.00 1.56 4.09 4.23 14.49 2.01 5.67
JUL 11-15 6.17 4.78 8.64 1.85 3.61 3.05 5.70 14.81 4.54 5.11
JUL 16-20 462  10.35 13.22 1.47 7.44 §.52 2.43 31.92 11.09 3.45
JUL 21-25 2.58 469  11.13 7.12 6.52 3.98 2.84 23.91 8.07 6.02
JUL 26-31 2.14 3.31 5.88 9.57 4.66 4.95 3.32 24.76 5.02 6.29
AUG 1-5 1.87 7.51 9.07 8.16 3.65 12.18 3.54 - 15.01 10.31
AUG 6-10 1.98 7.06 4.98 6.57 3.43 15.19 15.46 7.33 16.42 22.05
AUG 15-16 4.84 4.85 4.91 7.29 3.38 21.26 21.30 6.59 11.63 11.63
ANIG 16-20 4.27 1622 8.55 7.24 4.18 13.24 20.23 572 9.28 5.95
AG 2125 3.10 546 9.72 8.34 3.88 6.75 30.85 9.88 6.44 4.95
AUG 26-31 5.01 7.66 12.93 562 8.01 6.81 12.61 21.86 517 13.91
SEP 1-5 4.59 5.50 31.87 8.53 4.75 12.33 10.64 30.82 i11.30 13.23
SEP 6-10 3.86 4.08 24.85 7.09° azi 10.44 16.83 19.18 24.32 9.83
SEP 11-15 2.75 3.83 8.94 9.31 3.38 8.18 17.65 9,567 17.83 10.90
SEP 16-20 2.16 5.08 5.42 - D.44 5.66 5.90 13.74 5.72 8.14 8.75
SEP 21-25 1.77 a7 3.81 5.69 9.91 6.08 8.23 4.67 5.82 10.67
SEP 26-30 1.65 3.19 2.7 2.76 9.01 5.04 5.87 5.29 572 7.76
ocT 1-5 1.27 2.59 2.79 1.93 3.70 599 3.63 11.14 .69 6.66
OCT 6-10 1.78 2.90 2.30 1.57 3.52 3.57 4.20 10.34 2,78 4.51
T 11-15 1.74 4.54 1.76 2.25 2.79 2.88 6.02 466  1.88 3.27
acT 16-20 1.50 2.45 1.44 2.18 2.12 1.99 2.79 3.54 2.04 2.51
ocT 21-25 1.30 1.89 1.38 1.71 3.61 473 1.97 2.83 2.29 1.80
ocT 28-31 1.18 2.01 1.25 1.23 3.98 3.40 4.04 2.78 417 2.33
NOV 1-5 1.42 1.95 1.30 1.25 3.19 229 4.98 2,73 3.85 4.77
NOY 6-10 1.0 — 2.88 1.10 1.26 1.72 1.98 9.97 3.08 3.84 3.79
NOV 11-15 1.02 4.81 1.06 1.43 2.44 3.48 11.32 §.41 3.35 3.21
NOV 16-20 0.94 8.70 1.60 1.14 2.83 2.36 3.19 2.93 2.84 2.27
NOV 21-25 0.91 3.71 1.59 1.21 1.77 3.73 2.43 2.30 2.56 i.69
NOV 26-30 i.17 3.13 1.82 ‘1.14 2.92 3.20 2.08 2.22 1.84 1.56
DEC 1-5 1.21 7.47 1.37 1.07 7.16 2.48 2.13 3N - 1.64 1.48
0EC 6-10 1.07 17.28 1.27 1.07 9.2 2.07 1.83 3.10 1.82 -
DEC 11-15 0.82 - 5.80 1.26 0.96 3.50 1.63 3.12 2.45 2.07 1.35
DEC 16-20 0.78 3.65 117 0.92 2.35 1.42 1.68 1.89 2.39 1.58
DEC  21-25 0.89 5.05 1.08 1.01 2.50 1.35 1.30 1.80 1.63 2.69
DEC 26-H1 0.83 2.33 1.03 0.94 1.90 112 1.12 1.39 1.24 2.18

Mean 4.25 . 5.63% 6.00 2.38 2.44 3.62 5.00 8.54 4.21 3.7¢
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Table D.3.2 5-Day Runoff at 2GB1 (3/6) Unit © m3/s
Month  Dale 1950 1951 1952 31953 1954 1855 1956 1957/ 1958 1958
JAN 1B 2.03 0.92 6.39 1.06 1.02 1.47 13.39 1.59 1.76 3.22
JAN  6-10 1.94 0.88 3,98 i.12 . 1.19 5.24 1.73 1.34 2.30
JAN  11-15 1.24 0.82 2.79 0.91 1.0% - 3.13 1.33 1.22 212
JAN  16-20 1.25 0.92 1.89 0.81 0.73 1.09 7.86 1.12 1.14 1,77
JAN  21-25 1.27 0.94 '1.35 0.72 0.74 147 6.48 1.21 1.10 1.72
JAN  26-31 1.18 0.81 1.39 0.80 0.67 0.95 16.20 1.44 1.98 1.92
FEB 15 - 0.81 1.30 0.79 0.64 - 5,70 3.28 1.18 1.60
FEB 610 115 0.77 1.20 0.72 0.54. 2.89 a.1a 2.84 1.69 1.61
FEB  11-15 1.08 0.73 1.21 0.71 0.53 1.94 2.1 1.64 9.00 1.58
FEB  16-20 0.83  0.74 1.43 0.71 - 0.82 2.07 1.14 - 1.40
FEB  2%-25 0.84 0.76 1.08 C- - 0.97 5,95 1.22 4,27 1.36
FEB  26-28 0.77 0.60 _ 1.14 - - .29 2.82 1.12 2.03 1.43
MAR  1-5 0.69 0.64 0.83 - - 1.36 1.94 2:30 1.5t 1.87
MAR  6-10 0.81 0.63 0.96 0.82 0.55 0.95 1.63 1.89 1.47 - 1.65
MAR 11415 1.14 0.99 095  0.82 0.53 0.80 1.48 3.10 1.20 117
MAR  16-20 1.28 1.26 0.82 0.78 0.52 0.76 1.39 1.58 . 0.94
MAR  21-25 1.72 1.13 0.72 0.78 0.55 0.81 1.32 1.29 8.46 " 1.31
MAR  26-31 1.36 1.67 0.91 0.76 0.56° 110 1.96 $.27. - 2.56 1.9%
APR 16 1.11 3.1 1.25 0.74 0.93 1.08 3.18 1.52 2.44 1.30
APR  §-10 1,16 9.64 1.82 0.82 1.69 0.71 2.18 1.28 1.29 1.24
APR 11-15 2.55 13.52 1.06 1.30 2.33 2.55 2.54 2.8% 1.82 - 1.34
APR  16-20 5.25 5.23 1.31 1.31 2.60 217 2.68 3.85 1.7¢ 2.78
APR  21-25 256 . 1.48 - .81 1.76 4.26 10.15 2.16 2.32
‘APR  26-30 1.45 - 3.78 2.10 - 3.54 . B.21 3.31 1.59
‘MAY  6-10 1.61 - 7.05 4.00 - 2.12 - - - " 1.75
CMAY 5410 1.41 5.72 - 3.03 - 2.21 13.70 1370 - 1.77
MAY  11-15 1.63 6.37 . 1.62 - 4.37 8.86 8.86 - 1.67
MAY - 15-20 1.82 4.69 - 1.25 . 2.44 11.16 11.16 - 3.48
‘MAY  21-25 3.13 7.85 7.00 1.30 - - 11.36 11.36 - 7.35
MAY  26-81 a4z 12,14 4,82 1.25 - - 9.02 9.02 5.45 11.49
JUN 15 1.39 12.54 8.12 - - - 6.98 - 4.33 9.80
JUN  6-10 1.46 - 3.01 - - 1.42 - 11.64 4.33 3.23
JUN 1115 §.82 10.36 1.76 3.52 - 0.91 2.86 6.84 4,08 i.85
JUN 1820 a.67 5.78 1.48 2.30 - 0.98 2.57 4,95 2.74 1,90
JUN  21-25 3.59 4.89 1.30 2.42 6.03 i.11 3.55 7.60 9.40 1.81
JUN  26-30 2.69 3.79 1.32 2.14 5.58 1.49 15.41 17.26 9.65 4.35
JUL  i-5 2.68 - 1.31 1.94 9.00 1.81 9.9z 8.86 8.89 2.87
JUL 610 3.90 - 1.38 .79 8.81 - 5.04 6.35 - 2.32
SJUL 1118 6.42 - 1.42 1.56 8.05 1.55 4.57 10.05 - 1.79
JUL  16-20 7.83 4.61 1.95 1.29 5.69 2.09 5.45 5.25 - 1.46
JUL  21-25 12.32 4.61 1.86 1.03 5.1 4.14 12.10 3.85 15.84 4.05
JuL  28-31 9.70 7.38 2.42 1.10 - 3.56 17.49 10.85 26.23 9.91
AG 15 i1.52 5,25 3.98 1.47 - 3.67 12.38 - 11.08 7.97
AUG  6-10 6.01 4.68 7.01 1.79 6.76 5.48 10.26 8.91 11.53 9.30
AUG  11-18 16.52 6.55 3.84 2,20 8.35 11.47 1248  6.24 6.84 511
AUG  16-20 - - 5.00 3.47 8.2% 10.77 9.58 7.20 21.09 10.14
AUG  21-28 7.33 . 10.56 3.18 - - 21.45 5.28 8.59 0.43
AUG  26-31 8.83 - 8.17 1.81 11.31 14.91 24.10 22,46 i517 10.40
SEP 15 13.07 . 6.83 1.51 10.93 17.33 27.97 14.60 8.87 13.04
SEP  6-10° 10.10 - 7.26 1.37 10.00 $2.63 32.48 10.42 6.97 10.49
SEP  11-15 7.86 - 5.74 1.52 - 0.74 14,50 11.74 4.81 7.52
SFP  16-20 0.9 . 4.66 1.88 7.99 7.66 11.68 7.77 463 5.95
SEP  27-25 10.99 - 2.85 143 .16 10.56 5.96 4.61 5.47 4,09
SEP  26-30 7.69 - 258 1.04 6.61 16.85 10.22 3.57 3.88 3.88
ocT 15 4.05 - 6.68 0.99 9.7 - 23.60 4.51 2.49 719
oCT  6-10 3.12 . 761 . 092 6.31 9.71 17,73 4,36 9.00 -
“OCT 11-16 2.87 - 5.25 1.14 3.75 7.73 - 3.36 16.14 -
oCT  16-20 3.26 - 6.00 2.98 3.12 7.38 - 2.59 6.21 -
oCT  21-25 3.21 - 5.50 2.65 3.46 9.25 - 2.07 5.66 -
ocT  26-34 3.40 - 5.53 261 5.62 4.93 - 3.04 3.75 -
NOV  1-5 2.41 - 4.29 3.61 4.40 4.00 . 2.69 2.62 -
NOV  5-10 2.15 - 3.19 2.03 3.16 6.73 6.14 3.17 3.37 -
NOV  11-15 1.76 - .2.49 2.27 2.47 6.66 4.66 4.4 2.7 -
NOV  16-20 2,46 - 2.65 2.71 2.25 6.02 3.91 '3.95 2.54 -
NOV  21-25 1.75 - 2.94 2.36 2.0 4.48 4.37 2,67 2.76 -
NOV  26-30 1.52 - 2.29 2.42 2.34 3.38. 3.36 2,96 3.30 -
CEC  1-5 2.00 - 253 1.98 3.46 . 3.45 3.65 2.73 2.13 -
DEC  6-10 1.54 - 1,76 1.5 - - 3.06 2.39 2.92 3.44. $.97 .
DEC  11-15 1.48 - 1.45  1.67 2.40 .. 2.01 2.74 3.79 2.10 -
DEC.  16-20 1.23 - 1.31 i.74 2.32 4.62 216 2,05 7.22 .
D 21-25 1.16 - 1.27 - 1.87 5.57 1.88 1.59 . 22.07 -
DEC  26-31 1.01 - 1.17 - 1.61 4.00 . 1.63 7.45 -
Mean 3.64 - 3.18 1.67 3.99 4.30 8.09 5.28  _ 5.79 -
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Table D.3.2 5.Day Runoff at 2GB1 (4/6) Unit : md/s

Month Date 1960 1961 1962 1963 1964 1965 1466 1967 1968 1969
JAN 1-5 1.87 1.16 33.29 3.98 9.56 4.68 1.28 1.28 1.31 1.49
JAN 6-10 1.76 1.1 34.07 -3.68 5.23 5.16 1.12 1.10 1.2 1.29
JAN 1115 1.38 1.06 11.35 4.64 3.56 2.65 1.11 1.1 112 1.41
JAN 16-20 1.09 0.92 7.00 5.48 2.72 1.96 0.9% 0.95 1.09 1.41
JAN 21-25 1.02 0.97 4.01 4.51 2.8 1.82 1.06 0.95 1.12 1.35
JAN 2631 1.54 0.84 3.30 3.35 1.92 1.87 1.08 1.04 0.92 1.58
FEB 1-5 1.50 0.60 2.48 2.17 1.67 1.51 1.08 6.90 1.00 2.86
FEB 6-10 1.22 1.02 219 1.89 1.67 1.56 0.92 1.00 t.12 AIVA
FEB 14-15 0.92 0.66 1.87 2.33 1.55 1.35 0.99 0.83 .12 2.24
FEB 16-20 0.84 0.73 1.58 227 146 - 118 1.05 0.94 1.76 1.67
FEB 21-25 0.8% 0.75 1.21 1.57 1.52 1.07 0.96 0.79 - 1.82
FEB 26-28 0.88 0.80 1.22 1.58 1.72 1.10 1.18 0.80 - 1.79
MAR 1-5 1.00 0.83 1.28 1.97 3.80 1.00 1.15 .82 6.5¢ 1.84

- MAR 6-10 i.28 0.76 1.31 1.84 3.42 1.01 1.05 1.02 8.07 1.72
MAR 11-15 1.31 0.73 1.33 1.44 1.62 1.00 0.94 .85 19.67 1.53
MAR 16-20 1.65 0.85 2.33 2.97 1.76 1.04 114 0.92 6.08 1.38
MAR 21-25 1.78 0.81 2.48 - 2.25 1.08 1.70 0.81 15.56 1.44
MAR 26-31 1.94 0.97 - 1.87 1.84 3.99 1.40 1.32 0.73 10.03 1.80
APR i-5 2.33 0.91 1.73 1.73 2.06 1.32 1.43 0.91 39.38 1.44
APR 6-10 2.62 1.31 3.01 1.59 5.62 1.46 2.18 1.32 26:32 1.655
AFPR 11-15 2.26 2.02 3.89 - 4.50 1.86 4.02 1.94 11.35 1.68
APR 16-20 2.3 1.48 2.68 4.80 - 1.91 8.74 2.15 8.28 i.82
APR 21-25 2.28 1.2 3.55 - - 2.67 22.02 1.44 54.28 1.41
APR 26-30 2.256 1.39 5.38 - 17.61 3.88 15.51 1.75 102.20 1.14
MAY 6-10 3.37 1.84 16.46 39.31 - 6.03 18.55 2.49 46.99 2.
MAY 5-10 2.64 4.23 - . 2812 - 10.80 7.95° 33.42 23.94 6.47
MAY 11-15 1.65 3.15 - 36.55 - 8.00 2.74 39.58 20.18 .3
MAY 16-20 1.50 1.83 27.75 24.20° - 6.26 2.07 10.05 10.99 13.24
MAY 21-25 1.80 2.18 6.59 14.21 - 12.35 2.19 9.94 8.45 3.31
MAY 26-31 3.04 - 1.82 6.80 48.95 3.88 3.39 2.11 8.57 8.66 1.80
JUN 1-5 3.2¢ 2.24 4,78 15.51 4.37 1.93 1.86 9.77 7.80 1.44
JUN 6-10 1.75 1.66 4.56 23.19 4.67 1.73 1.61 7.53 6.46 1.31

- JUN 11-15 1.68 1.84 6.17 7.20 4190 1.50 5.29 8.80 7.02 1.22
JUN 16-20 1.27 1.36 10.67 4.47 3.22 1.42 3.88 - 835 19.68 1.32
JUN 21-25 1.8 1.15 10.6% 2.75 3.03 1.49 2.22 8.04 15.28 1.27
JUN 26-30 1.43 1.25 13.14 3.36 - 2.39 1.78 5.78 9.02 1.19
JUL 1-5 . 1.74 1.66 6.17 3.63 - 2.09 .51 5.67 5.87 1.18
JuL 6-10 2.09 1.37 7.11 3.73 - 4.59 1.52 6.24 9.73 1.41
JUL 11-15 2.04 1.08 7.26 2.55 - 2.86 1.70 7.43 - 1.60
JUL 16-20 1.72 1.18 7.61 2.50 - 3.2z 1.97 19.23 5.68 1.43
JuL 21-25 2.01 - 7.34 2.30 - 3.40 1.80 42.50 5.18 1.30
JUL 26-31 - oo 9.68 2.58 - 2.63 4.14 11.30 11.41 1.44
AUG 1-5 1.88 7.74 4.44 374 - 1.77 3.00 6.04 9.59 1.85
AUG 6-10 3.99 6.66 7.41 2.93 - 1.68 2.74 17.20 - 1.57
AUG 11-15 . 3.51 9.01 6.47 4.33 - 2.64 4.3 9.16 - 1.86
AUG 16-20 - i0.37 7.50 13.00 - 3.8 6.16 9.99 - 2.03
AUG 21-25 - 7.27 5.26 9.82 - 3.20 6.45 13.17 15.90 2.90
AUG 26-31 - 4.08 6.76 13.35 - 2.97 22.47 9.30 7.72 2.17

- SEP 1-5 - 10.63 7.02 12.23 - 2.78 20.79 6.12 4.57 2.99
SEP 6-10 - 6.56° 19.47 6.72 - 2.17 25.65 4.95 3.54 2.53
SEP 11-15 12.23 5.04 33.92 3.89 - 242 18.91 23.50 3.23 6.50

. BEP © 16-20 9.51 5.00 22.65 2.99 - 2.08 5.86 2.97 3.24 6.67
SEP 21-25 . 5.98 6.62 32.05 2.59 - 2.72 3.95 3.20 2.85 4.00
SEP 26-30 6.06 500 . 26.60 2.31 - 2.40 4.1 3.89 2.38 2.47

- oCT 1-5 9.24 3.39 11.13 2.23 - 1.88 3.74 2.91 1.61 1.62
ocT 6-10 5.46 8.68 7.40 2.49 - 1.58 5.59 2.27 2.22 1.32
oCT 11-15 4.15 10.46 €.70 2.63 - 1.26 6.25 2.35 2.24 .76
ocT 16-20 . 3.08 18.83 18.78 3.17 - 1.27 3.00 6.28 ~ 2.09 1.87
ocT 2126 2.24 15.43 27.84 2.37 - 2.06 3.06 11.85 2.11 1.58
ooT  26-31 4.35 17.99 26.42 1.86 - 3.55 3.26 7.73 4.93 1.35
NOV 1-5 7.21 22.31 - 1.94 5.51 4.70 11.79 4.25 4.79 1.48
NOV 6-10 7.13 343 7.53 2.03 4.80 4.19 - 25.43 3.48 6.04 1.30
NOV 1115 §.60 89.94 - 1.78 6.45 479  12.45 2.81% 3.81 1.39
NOV 16-20 6.61 - - . 2.64 4.75 4.88 6.45 9.80 3.44 1.42
NOV 21-25 . 4.70 82.73 8.31% 4.57 4.22 317 9.48 7.13 6.86 2.48
NOV 26-30 - 3.15 - 5.68 3.63 3.77 3.47 6.32 10.67 10.27 2.61
DEC 1-5 2.40 36.83 6.97 9.58 3.00 2.60 3.38 7.66 13.43 2.1
DEC 6-10 1.81 - 3.85 76.24 - 1.84 2.46 6.05 9.80 1.53
DEC 11-15 1.60 - 2.85 41.21 2.74 1.868 ° 1.96 3.08° " 4.24 1.38
DEC 16-20 1.49 - 2.60 10.66 2.43 3.23 1.80 2.32 3.26 1.02

. DEG 21:25 1.85 - 2.07 8.14 2.95 2.04 1.50 2.05 - 0.95
DEC 26-31 1.37 - 2.97 24.71 2.90 1.52 1.20 1.80 1.84 0.80
Mean 2.86 7.58 9.08 8.81 - 2.81 5.18 6.33 10.43 2.20
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Table D.3.2 5-Day Runolt at 2GB1 {5/8) uUnit : m3/s
Month  Date 1870 1971 1972 1973 1974 1975 1576 1977 1678 1979
JAN 15 0.87 1.27 2.71 1.2% 0.77 t.14 2.79 - 4,32 1.98
JAN  6-10 1.10 1.20 1.92 1.43 0.79 1.09 1.11 - 2.67 1.43
JAN 11415 1.87 111 2.53 1.50 0.74 0.88 0.89 - i.72 1,18
JAN  16-20 2.19 1.59 1.37 2,67 0.63 0.90 0.82 . 4.98 112
JAN  21-25 1.70 1.35 1.16 1.99 0.57 0.80 0.77 - 7.39 1.09
JAN  26-31 - 1.34 1.08 1.22 0.56 0.83 0.70 - 2.30 3.63
FEB  1-5 - 1.33 1.36 0.84 0.59 0.79 0.75 - 0.87 21.54
FEB  6-10 1.31 1.27 5.31 0.84 0.61 0.83 0.78 - 1.32 40.60
BB 11-15 1.59 1.12 5,55 1.00 0.56 0.76 0.75 - - 28.30
EEB 16-20 1.05 0.80 2.58 1.76 0.61 0.70 0.74 - - 15.93
fEB 21-25 1.21 0.86 1.55 2.24 0.68 0.61 0.75 - 2.38 6.04
FEB  26-28 1.1 0.85 2.64 1.63 0.52 0.48 0.73 - 3.87 3.85
MAR  1-5 1.48 0.83  2.85 1.26 0.68 0.52 0.82 - 526 2.62
MAR 610 1.12 0.77 144 0.88 1.06 0.49 0.85 - 6.44 1.87
MAR 1115 1.68 0.84 1.20 0.74 0.62 0.78 0.68 - 8.72 1.86
MAR  16-20 1.70 0.69 1.14 0.68 0.60 1.24 0.68 - 12.186 3.18
MAR -~ 2i-28 1.20. 0.74 1.44 0.73 1.02 0.89 0.68 - 12.01 4.37
MAR  26-31 5.81 0.76 0.93 0.66 0.89 0.72 1.01 - 19.90 2.79
APR 15 10.49 0.87 0.84 0.63 2.19 0.54 0.68 - 16,52 4.27
APR  &-10 17.68 1.02 0.85 0.62 2,52 0.55 - - 23,99 5.61
APR 1115 8.83 i.26 1.07 0.62 3.62 0.81 - - 25.45 5.30
APR " 16-20 268 216 1.20 2.49 11.43 1.61 - - 1485 7.08
AFR  21-25 25,31 242 1.21 - 7.54 3.61 - - 673 ' 9.64
AFR 2630 20.53 . 3.96 0.82 - 4.96 2.04 - - 8.76 11.35
MAY 610 12:25 8.38 1.24 - 6.16 0.97 - - 46.84 - 9.00
MAY  5-10 9.61 9.77 1.61 - 1,83 0.86 - - 25.71 .10.80
MAY 11-15 13.12 6,81 1.45 - 1.50 0.85 - - 20.18 0142
MAY  16-20 8.43 15.60 1.36 - 1.83 3:18 - - 14.80 §.94
MAY 2125 585 10.96 i.13 - 1.72 3.68 - - 6.07 15.73
MAY  26.3% 9.34 8.34 1.03 - 1.44 4.02 - - 5.10 13.30
JU 15 12.87 12.86 1.34 503 . 4.45 - - 3,08 7.68
JUN 610 6.91 17.65 1.55 - 3.8 2.89 - - 2.35 5.14
JAN 1145 3.75 6.82 1.53 - 2.26 1.87 - - 2.28 6.04
JUN 16-20 9,31 3.37 3.86 - .65 1.48 - - 2.84 7.16
JUN 2125 14.03 297 - 3.00 - 6.81 9.72 . - 4.01 10.00
JUN  26-30 4.88 3.75 8.96 - '7.12 6.91 - - 3.20 13.44
JuL o 18 11.00 .5.95 5.16 - - 14,80 3.51 - 12.74 7.95 13.36
JUL 810 13.07 6.48 279 - 21.42 2.15 - 28.26 13.10 8.72
JUL  11-15 5.26 10.60 2.03 . 16.23 5.14 - 51.36 9.77 6.14
JUL  16-20 3.95 15.40 1.93 - B.16 g.22 - 33.82 6.96 5.12
JUL | 24-25 2.97 11.46 1.71 - 8.84 15.00 - 16.37 4.60 3.6¢
JUL  26-31 2.27 7.08 1.79 - 11.22 11.56 - 11.53 3.05 6.53
AUG 1-5 2.85 10.14 3.28 - 7.51 - 6.23 - 17.60 10.25 3.83
AUG  6-10 3.01 1211 5.32 - 7.72 12.71 - 31.92 11.04 2.94
ALG 11-15 7.49 27.54 5.19 B 4.41 1243 - 19.57 7.70 7.95
AUG  16-20 12.82 31.89 B.65 : 4.25  .28.20 - 6.45 7.41 7.64
AUG 2125 12.93 42.31 15.66 - 7.82 44.55 - 4.66 8.02 6.14
AUG | 26-31 13.18 52.87 7.95 - 9.37 24.51 - 4.22 8.36 2.84
SEP 0 1-5 6.71 31.43 323 - 18.80 30.25 - . - 2.94
SEP 6-10 7.73 13.26 2.82 - 23,71 25.72 - - 7.97 3.47
SEP  {1-15 17.67 11.02 2.27 - 13.98 14,69 - 7.88 11.45 -3.,05
SEP  16:20 10.77 7.73 1.90 - 12.03 15.85 - 9.39 8.42 2.34
SEP 2i-25 11.31 6.06 1.66 - 10.13 9.14 - 7.50 8.10 5.89
SEP 26-30 13.18 - 2.00 - 11.50 13,17 - 4.63 23.49 3.91
T 15 8.70 - . 1.78 - 14.46 14.22 - 2.58 22,02 4,96
ocT 610 6.67 8.14 1,78 - 11.45 19.89 - 2.21 12.08 4.79
ocT  11-15 14.38 5.27 1.39 - 7.22 18.65 - 7.59 g.12 3.03
oCT ~ 1620 15.51 4.04 4.0% - 7.01 12.83 - 1.85 5.72 2.24
oCcT 2125 8.54 4.05 3.99 - 11.76 16.99 - 3.07 6.03 3.10
ocT  26-31 5.43 "3.51 4 59 - 8.59 8.22 . '7.20 8.91 3.82
MOV 1-5 3.42 3.44 7.53 - 4.82 7.34 . 2.04 12.79 2.49
NOV B-10 4.73 2,99 7.14 - 4.90 4.06 - 6.75 10.57 3.67
NOV  11-15 3.25 203 1024 - 8.78 3.81 . 10.08 7.63 3.48
NOV  16-20 3.76 228 - 420 - 510 .  3.26 - 14.08 5.49 3.04
NOV  21:25 3.34 2.24 3.95 - 4.23 2.91 . 14.56 6.04 Az
NOV  26-30 3.85 .2%0 8.58 - 4,77 ' 2.2% - 14.69 4.35 2.73
e 46 8.19 2.40 .78 - 2.64 1.74 - - 2.35 1.86
DEC 810 2.02 1.91 2.30 1.47 1.98 2.38 - - 4.03 1,37
DEC  11-15 1.68 1.55 1.80 1.23 1.74 1.77 - 4.40 2.84 1.07
DEC  16-20 1.73 1.84 1.48 1.09 .64 1.39 : : 3.83 : 3.04 1.01
DEC 21-25 1.46 4.44 1.56 0.97 1.40 1.18 - 15,31 4.60 0.63
BEC 26-31 1.26 5,34 1.18 0.81 1.20 1.16 . 6.63 3.17 0.70
Mean - .84 715 308 - 5,67 6.57. - - §.00 6.21
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Teble D.3.2 5-Day Runoff st 2GB1 (6/6) Unit : md/s

Month  Date 1980 1981 1982 1983 1884 1685
JAN 1-5 0.79  0.80 1.76 - a.ez .
JAN 6-10 0.75 0.76 1.07 - 2.55 -
JAN 11-15 0.70 0.62 0.94 - 2,142 -
JAN 16-20 0.68 0.69 1.14 - 1.74 0.87
JAN 21-25 0.72 0.75 1.04 - 1.48 0.87
JAN 26-31 0.98 0.82 0.84 : 1.35 0.87
FEB 1:5 0.98 0.75 1.55 - 1.35 0.87
FES 6-10 0.95 0.66 1.35 - 1.26 1.97
FEB 1415 0.68 0.68 1.35 - 1.12 1.28
FEB 16-20 0.68 0.68 .03 - 112 0.88
FEB  21-25 0.63 0.68 0.70 - 1.12 0.82
[23:] 26-28 0.53 0.65 0.62 - 1.12 0.78
MAR  1-5 112 0.80 0.60 . 1,12 0.78
MAR 610 1.1t 0.49 0.83 - 1.2 0.78
MAR 1§15 . 1.66 - 0.48 0.80 - 112 0.78
MAR 16-20 0.75 0.69 0.78 - 5.12 0.78
MAR  21-25 0.48 1.49 0.85 - 1.2 1.03
MAR - 26-31 0.47 1.83 0.83 - 1.12 1.24
APR 15 0.72 2.21 1.42 - 0.71 -
APR  6-10 0.94 3.73 1.68 - 0.76 -
APR $1-15 146  57.30 “1.43 - 0.87 -
APR 16-20 5.06  44.12 1.71 - 1.00 -
APR  21-25 5.90 19.86 3,07 - 1.04 -
APR  26-30 3.91 i4.62 5.27 - 1.70 -
MAY  6-10 567 - 4.70 . 1.35 -
MAY 510 . 7.30 - 5.13 - 142 10.22
MAY §1-15 7.56 - 2.53 - 1.04 10.83
MAY 16-20 9.37 - 3.42 - . 0.98 16.230
MAY  21-25 9.25 - 11.46 - 0.98 15.86
MAY  26-31 6.87 - 9.80 - 0.98 12.24
JUN i-5 6.24 - 9.17 - 0.98 8.10
JUN 6-10 9.08 - 4.50 - 0.98 7.43
JUN 11-15 7.30 - 3.02 2.14 0.98 4.68
JUN 16-20 4.21 - 3.10 0.66 0.98 8.62
JUN 21-25 19.27 - 5.26 0.48 0.96 8.92
JUN 26-20 26.70 S 3.51 1.11 0.87 4.29
JuL i-5 - - 255 . 0.85 1.64 -
JuL 6-10 579 - 277 0.92 1.64 -
JuL 11-i5 4.58 - 2.22 .20 1.54 -
JUL 16-20 3.62 - 3.49 .01 1.33 0.87
JuL 21.25 1.98 - 2.61 0.57 1.55 0.87
JuL 26-31 1.98 - 2.43 1.46 1.80 0.87
AUG i-5 1.82 - "3.90 2.08 1.41 0.87
AUG 6-10 1.65 - 6.33 3.83 1.90 1.97
AG 11-15 1.5% 28.44 6.63 4.32 1.63 1.28
AUG 16-20 1.75  21.91 12.51 2.24 1.64 0.98
AUG 21-25 143 911 9.86 1.34 1.54 0.82
AJG 26-31 4.05 10.84 9.74 3.20 1.58 0.78
SEP 1-5 2.40 11.69 - - 2.09 0.78
SEP 6-10 2.31 5.84 - - 1.76 0.78
SeP 1115 2.77 4.74 - 11.55 1.76 0.78
SEP 16-20 1.95 4.50 - 10.44 1.57 0.78
seP . 2125 1.57 8.04 - 9.76 1.01 1.03
SEP 26-30 1.30 17.44 - 0.88 0.98 “1.24
oCT 1-5 0.98 11.70 - 9.57 1.31 -
OoCT 610 0.92 4,82 - 17.42 3.35 -
ocT 11-16 1.37 4.09 - 27.12 10.44 -
ocT 16-20 2.1 2.95 - 15.78 - -
ocT 21-25 2.27 3.48 - 18.46 - -
ocT 26-31 1.59 6.25 - 9.57 - L -
NOV  1-5 1.59 7.33 - 12.93 - -
NOV  6-10 2.68 3.39 - 17.26 - 10.22
NOV 11-18 2.10 4.79 - 8.93 - 10.83
NOV 16-20 3,35 3.07 - 13.84 - 16.30
NOV  24-25 4.70 - - 9.40 2.07 15.86
NOV  26-30 2.18 - - 77 2.56 12.24
(s =o} 1-5 1.49 - - 3.85 3.i8 8.10
(5=o} 6-10 1.60 1.64 . 2.86 2.24 7.43
DEG 11-15 1.44 1.51 - 3.63 7.43 4,68
[EC 16-20 1.06 358 - 2.83 2.72 8.62
CEC 21-25 1.06 2.47 - 9.92 1.74 8.92
CEC 26-31 0.91 1.57 - 11.94 1.35 4.29
Mean 3,19 - - - 1.72 4.70




Unit : m3/s

Table D.3.3 5-Day Runoff at 2GC4 (1/4)
Month __ Date 1950 1951 1852 1653 1954 1955 1956 1957 1958 1959
JAN 15 : 0.59 0.46 0.64 0.44 0.61 6.25 0.90 0.76 1.93
JAN 610 - 0.56 . 0.62 0.62 0.42 0.56 - 0.91 0.73 1.41
JAN  11-16 - 0.50 1.15 0.52 0.38 0.51 244 072 0.66 1.21
JAN  16-20 - 0.60 0.94 0.45 0.47 10.53 2.76 0.63 0.60 1.02
JAN  21-25 - 0.55 1.23 0.42 0.45 0.52 6.04 0.71 0.75 0.85
JAN  26-31 - 0.49 2.00 0.42 - 0.48  14.44 0.88 0.93 1.10
FEB 15 - 0.48 1.73 0.41 0.32 S 3.76 1.53 0.59 0.75
FEB  6-10 - 0.44 0.79 . 0.30 1.06 2.15 1.35 0.95 0.65
FEB 1115 - 0.44 0.62 - 0.28 0.55 1.40 0.91 3.5t 0,67
FEB  16-20 - 0.48 0.57 - 0.i6 0.45 4.68 0.68 6.20 0.63
FEB  21-25 - 0.53 0.79 - 0.29 0.85 B.83 0.63 2.08 0.59
FEB  26-28 : 0.486 0.67 . 0.33 1.03 1.76 0.68 0.98 0.70
MAR  6-10 - 0.45 0.95 0.44 0.34 1.09 0.94 0.93 -0.80 0.80
MAR  5-10 - 0.43 0.71 0.42 0.33 0.66 0.99 0.82 0.67 0.67
MAR 1115 - 0.69 1.04 0.45 0.37 0.51 0.79 1.15 0.69 0.57
MAR  16-20 - 0.61 1.17 0.38 0.27 0.43 0.78 0.71 10.65 0.47
MAR  21-25 - 0.54 0.71 0.40 0.27 0.57 0.82 0.68 8.19 0.72
MAR  26-31 - i.25 4.99 0.36 0.28 0.75 1.14 0.68 1.74 0.91
APR 15 - 217 8.12 - 0.57 062 - 1.99 0.74 1.17 0.73
APR 6410 - B35  15.34 0.54 1.30 0.48 0.98 0.71 1.34 0.65
APR 1115 - 11.76 5.92 0.91 213 1.87 1.67 1.45 100~ 0.94
APR  16-20 - - 1.77 0.64 2.52 117 1.48 1.81 1.21 1.62
APR  21-25 - - 17.40 0.67 1.07 1.03 1.95 3.95 1.28 1.32
AP 26-30 - oo- 8.60 1.04 3.38 1.93 oo 4.14 2.50 0.91
MAY  6-10 - 3.49 7.13 - 4.50 1.15 8.41 3.43 14.36 1.13
MAY  5-10 - 1.9 7.94 1,04 2.69 1.30 18.03  15.18  18.42 1.09
MAY 11415 - 1.56 $.54 . 10.19 2.45 5.67 7,03 38.80 1.18
MAY  16-20 - - 5.57 - 20.66 1.56 7.16 496  11.82 2.03
MAY  21-25 - - 4.32 - 17.62 1.5 5.36 6.87 6.82 5.41
MAY  256-31 - - 7.27 0.61 10.21 0.86 507  17.37 5.09 7.39
N 15 - - 9.44 0.67  13.97 0.80 . 3.05 14.34 2.98 6.26
JUN 610 - - 5.18 098 1512 0.80 2.56 7.72 3.34 2.24
JUN 1115 - - 2.85 1.30 25.48 0.58 £.97 4.48 2.88 1.33
JUN  16-20 - - 4.61 1.32 1262 0.63 1.61 3.87 2.58 122
JUN O 21-25 - - 6.36 1.37 5.18 0.61 1.87 5.02 7.02 .22
JUN  26-30 - - 3.14 0.98 3,63 0.77 6.70 7.89 7.70 2.77
JUL  t5 - - 9.23 0.91 6.59 1.00 3.58 510 5.56 1.51
Ju. 610 - - 9.21 0.67 3.66 1.07 2.49 3.61 5.47 1.22
JuL 11415 - - 3.62 0.66 2.74 0.80 1.95 4.86 7.13 0.99
JuL  1s-20 - 2.72 0.54 2.20 1.09 2.90 2.64  25.44 0.89
Jur 2125 - . 1.70 0.46 2.37 1.46 4.28 224 1045 1.51
JuL  26-31 - - 1.33 048  11.78 1.57 5.84 4.98 9.23 1.77
AUG 1-5 2.51 - 1.34 0.56 678 1.50 5.05 5.01 5.23 2.3
AG 610 1.71 - 1.37 0.87 296 . 2.2 3.00 4.15 4.09 3.04
MG 11415 7.90 - 2.33 0.86 2.92 2.99 3.83 2.93 2.48 1.85
AKG 16-20 7.96 - 3.02 1.03 2.99 3.79 6.92 2.51 5.13 2.20
AIG 21-25 3.56 - 4,92 0.81 797 . 7.03 5.65 2.13 3.25 1.72
AJG  26-31 9.63 - 5.82 0.63 5.04 7.02 6.26 '6.19 4.21 2.61
SEP 15 6.65 - 2.67 0.60 5.40 - 11.18 4.76 3.39 3.3
SEP 6-10 5.10 - 3.41 0.53 - 3.69 3813 2.94 3.02 2.23
SEP 11415 - - 7.23 0.63 6.18 3.15 8.13 3.38 "2.00 1.84
SEP 16-20 . . 5.21 0.74 3.09 2.06 5.07 3.60 238 1.60
SEP 21-25 - - £.75 0.63 2.62 3.66 4.07 2.32 223 1.31
SEP  26-30 - - 5.86 0.47 3.25 6.96 2.69 1.85 1.68 1.45
ocT 145 2.03 - 4.40 | 0.49 4.60.  18.02 7.58 2.00 2.1¢ 2.75
ocT  6-10 1.54 - 3.64 0.45 234 1135 1234 '3.65 6.00 2.93
OCT  11-15 1.30 - 8.73 1.45 1.62 7.59 8.78 1.59 1158 2.26
OCT 1620 1.33 - 7.19 1.51 1.49 5.54 462 | 1.82 4.09 1.45
OCcT  21-25 2.07 - 3.38 1.43 1.84 417  4.94 1.086 4.00 1.25
ocT 26-3 2.16 - 2.77 1.52 3.23 3.32 7.93 1.96 250 113
NV 15 1.71 - 1.67 " 1.55 2.77 2. 4.19 1.52 1.70 1.65
NOV  6-10 1.37 - 2.54 1.00 A.7% 4.08 $.13 1.48 2.01 2.07
MOV 11-15 1.21 - 1.51 0.99 1.32 5.47 4.10 1.74 1.56 1.25
NOV  16-20 1.77 - 1.73 1.13 1.13 3.54 2.77 1.85  1.8% 1.12
MOV 21-25 1.20 - 1.61 0.91 1.02 2.89 2.84 1.34 1.73 0.96
NOV  26-30 1.02 1.84 1.48 1.03 1.91 1.79 1,31 1.74 1.50
e 15 1.24 - 1.28 0.86 1,73 1.76 1.59 1.82 1.19 1.32
DEC  6-10 1.00 . 1.00 0.72 1.59 1.34 2.00 1.37 1.09 0.78
DEC  11-15 0.94 - 0.90 0.73 1.05 1.18 1.57 1.24 1.31 0.64
DEC  16-20 0.74 - 0.86 0.81 0.98 3.79 1.30° 0.83 4.99- 1.07
DEG  21-25 0.68 - - 0.75 0.75 0.85 8.33 - 0.0f 13.42 0.86
DEC 26-31 0.61 8.58 0.70 0,60 0.68 574 - 0.93 . 4.00 0.76
Mean - - 3.84 0.78 3,83 249 4.92 3.06 4.74 1,68
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Table D.3.3 5.-Day Runoff at 2GC4 (2M) Unil 7 m3/s

Month Dale 1960 1961 1962 1963 1964 1965 1966 1867 1968 1968
JAN 1-5 0.60 0.57 22.68 2.99 i.55 1.67 - 0.73 0.73 0.85 0.58
JAN 8-10 0.50 0.56 23.41 2.59  2.46 2.56 0.65 0.60 0.7¢ 0.48
JAN - 11415 0.51 0.48 9.02 2.58 1.65 1.32 0.67 0.54 0.68 0.43
JAN 16-20 0.44 - 046 6.32 - 1.29 0.96 0.59 0.54 0.61 0.40
JAN 21-25 0.47 0.45 3.88 2.95 1.21 0.88 0.76 0.53 °  0.62 0.56
JAN 26-31 0.62 0.44 2.90 2.24 0.97 0.96 0.80 0.49 0.58 1.12
FEB 1-5 0.61 0.49 1.95 1.45 0.75 0.76 0.65 0.44 0.56 2.66
FEB 6-10 0.41 060 1.46 1.48 0.78 . 0.82 0.58 0.48 0.63 1.66
FEB 11-18 0.38 0.47 1.04 1.89 0.83 0.69 0.81 0.50 0.66 1.61
FEB 16-20 0.48 0.40 0.91 1.56 Q.67 0.59 0.81 0.41 0.83 1.31
FEB 21-25 0.37 0.44 0.81 1.03 0.71 0.56 0.63 0.35 1.47 1.07
FEB 26-28 0.58 0.43 0.78 1.21 0.74 0.54 0.70 0.34 1.79 1.32
MAR 6-10 0.51 0.46 '0.93 1.21 1.75 0.56 0.68 .50 7.84 1.36
MAR 5-10 0.61 0.42 0.82 . 113 2.41 0.66 071 . 053 - 1.13
MAR 11-15 0.40 0.41 0.78 0.94 1.01 .55 0.61 0.44 an 0.98
MAR  16-20 0.93 0.43 1.44 2.48 - 0.99 0.57 0.84 0.61 2.14 0.75
MAR 21-25 0.92 0.45 1.38 1.36 1.76 0.61 1.12 0.49 7.18 0.81
MAR 26-31 147 0.49 1.01 1.34 2.47 0.95 0.97  0.40 5.38 1.03
APR 1-5 1.33 0.50 1.17 1.29 14.51 071 . 1.08 . 0.57 i6.30 0.82
APR 6-10 1.52 0.80 1.61 0.85 1.68 0.96 1.59 0.82 7.10 0.70
APR 11-15 1.25 1.23 2.88 1.06 - 1.54 2.27 t.51 1.0 0.85
AFPR 16-20 1.23 1.00 1.88 3.70 - 1.45 3.91 1.62 2.13 0.95
APR 21-25 1.16 0.87 2.83 11.56 31.30 1.93 8.3 0.80 - 0.73
APR 26-30 1.38 0.65 4.34 44.46 20.11 3.07 9.94 1.20 - 0.61
MAY  6-10 2.44 2.00 11.98 24.29 9.90 4.49 13.80 1.47 19.28 2.43
MaY 5-10 1.30 2.81 40.21 17.20 11.00 7.z 6.48 10.74 8.07 3.46
MaY 11-15 0.80 1.58 25.01 24.34 17.36 5.03 2.00 34.40 4.63 7.98
MAY 16-20 - 0.64 1.65 11.82 24.72 13.54 4.90 1.38 4.83 2.11 6.94
MAY 21-25 0.90 1.00 4.82 19.61 7.02 9.26 1.50 7.91 1.59 1.83
MAY 26-31 1.55 1.30 5.98 42.66 3.10 2.77 1.60 6.80 1.85 1.44
JUN 1-5 1.40 2.00 3.7% 25.51 3.25 1.51 1.16 7.04 2.25 0.91
JUN 6-10 0.97 1.28 3.46 29.64 3.84 §.24 1.03 kR:D| 1.46 0.85
JUN 11-15 0.83 1.35 4.51 2.81 3N 0.99 1.97 6.59 1.63 0.85
JUN 16-20 0.71 0.90 7.81 4.29 5.94 0.82 -2.15 5.06 4.11 0.84
JUN 21-25 0.56 0.76 8.72 2.51 i.84 1.22 1.39 4,70 3.08 0.74
JUN 26-30 1.07 0.79 8.79 2.97 2.14 2.06 1.09 3.50 1.84 0.65
JuL i-5 0.93 0.77 5.41 226 . 3.18 - 1.87 0.89 2.97 1.20 0.66
JuL 6-10 1.05 0.62 4.86 2.10 2.65 2.56 0.94 3.25 1.26 0.84
JUL 11-15 0.82 0.60 - 3.25 1.65 210 1.32 1.06 3.84 . 1.13 0.92
JUL 16-20 0.81 0.54 3.18 1.29 2,19 0.86 1.06 6.34 0.91 0.76
JUL 21-25 "0.90 .0.52 3.07 1.13 2.04 0.88 1.08 10.68 0.04 0.74
JUL 26-31 0.72 0.62 2.47 1.22 5.34 0.96 2.06 4.01 1.18 0.73

- AUG 1-5 ' 0.69 0.62 2.14 1.23 5.54 0.76 1.53 2.50 1.10 0.78
ASG 6-10 1.00 1.76 - 2.50 1.37 12.00 0.82 1.39 2.99 1.15 0.66
AUG 11-15 0.76 3.87 2.54 1.48 5.84 0.69 1.39 2.61 1.18 0.65
AUG 16-20 1.04 389 - 259 2.75 3.51 0.59 1.40 2.27 2.27 0.86
AUG 21-25 1.04 2.65 2.04 2.63 2.97 0.56 1.29 3.70 2.18 0.84
AUG 26-31 1.74 . 1.9 2.83 3.40 3.22 0.54 3.71 2.23 1.73 0.72
SEP 1-5 2.09 - 3.87 2.67 - 2.66 3.70 0.56 10.42 1.74 1.11 1.32
SEP 6-10 4.55 2.50 5.44 2.00 2.64 0.66 6.86 1.59 0.87 1.36
SEP 11-16 4.36 2.53 12.49 1.41 2.39 0.55 6.81 1.31 0.76 2.44
SEP 16-20 2.58 2.35 13.68 1.1¢ 3.76 0.57 2.28 1.42 0.84 3.09
SEP 21-25 2.16 3.71 12.14 1.17 5.40 0.61 1.61 1.44 0.70 2.14
SEP 26-30 2.55 2.76 14.90 1.07 423 0.95 2.64 213 0.65 1.37
oCT 1-5 5.16 1.65 5.99 1.16 6.15 0.71 2.18 1.59 0.63 1.04
oCT 6-10 2.63 3.28 4.21 111 77 0.86 3.27 1.28 0.67 0.87
oCcT 1i-158 - 2.04 4.80 4.49 1.65 9.15 1.64 4.19 1.29 0.64 1.22
ocT 16-20 1.5 - 7.92 13.19 1.49 7.79 1.45 1.82 3.23 0.63 4.09
oCT 21-25 1.21 6.81 19.05 0.82 3.97 1.93 i.72 5.50 0.55 0.93
ocT 26-31 1.82 7.37 i6.72 0.70 3.17 3.07 1.83 4.86 1.51 0.69
NCY 1-5 3.88 9.04 6.60 1.03 2.28 4.49 6.07 222 1.56 0.85
NCV 8-10 4.08 12.38 £.27 0.97 2.07 712 10.79 1.74 1.96 0.68
NOV 11-15 3.57 39.13 - 2.96 a.72 2.48 5.03 6.53 1.37 1.20 0.74
NOV 16-20 2.45 58.86 2.27 085 3.06 4,90 3.42 2.63 1.11 0.81
NOV 21-2% 2.42 35.17 218 1.86 1.90 9.26 5.19 3.33 2.84 1.28
NOV 26-30 - 1.67 §0.03 4.35 1.86 2.05 2.77 3.9 4.45 2.52 1.00
DEC -5 - 1.28 18.46 5.53 3.88 1.37 1.51 1.86 6.40 3.57 0.88
DEC 6-10 1.05 15.22 2.75 26.26 1.65 1.24 1.45 3.07 2.07 0.65
DEC 11-16 - 0.86 32.62 1.99 23.69 t.32 0.99 1.18 1.53 1.18 0.84
DEC 16-20 0.82 12.13 1.68 4.85 1.27 0.8z 1.10 1.20 0.88 0.52
-DEC 21-2% 1.08 12.35 1.33 2.97 1.31 i.22 0.88 ° 1.03 1.28 0.50
DEC 26-31 0.72 34.14 4.25 18.41 1.30 2.06 0.71 1.04 .61 0.46
Mean : ©1.38 5.95 6.06 §.29 .4.38 1.87 2.53 3.01 2.35 1.27
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Table D.3.3 5:Day Runoff at 2GC4 (3/4) . Unlt ; md/s

Month  Date 1970 1971 1872 19743 1974 1875 1976 1977 1978 1979
JAN 15 0.46 0.80 i.21 0.88 0.52 0.73 0.68 1.45 8.41 1.58
JAN 610 0.62 0.61 1.02 1.03 0.52 0.59 0.67 1.08 1.82 1,19
JAN 11418 1.15 0.56 0.59 0.98 0.51 0.57 . 0.59 0.73 .42 0.91
JAN  16-20 0.94 0.93 0.73 2.76 0.46 0.53 0.53 0.76 5.87 0.83
JAN  21-25 1.23 0.66 0.64 1.31% 0.41 0.49 0.49 0.63 12.51 0.90
JAN  26-31 2,00 0.59 0.50 0.79 0.38 0.49 0.47 0.75 2.57 1.52
FEB 18 1.73 0.58 0.66 0.60 0.36 0.49 0.43 0.65 .36 -
FEB 610 0.79 0.53 2.38 0.53 0,38 0.41 0.45 0.57 0.96 -
B 11-i5 0.62 0.46 2,74 0.72 0.37 0.41 0.45 0.45 1.01 ' .
FEB - 16-20 0.57 0.44 1.46 1.67 0.46 0.29 0.44 0.41 "1.00 -
FEB  21-25 0.79 0.42 0.88 1.72 0.44 0.38 0.43 0.70 3.63 -
FEB  26-28 0.67 0.37 215 1.15 0.26 0.48 0.46 0.87 4.84 -
MAR  6-10 0.95 0.36 2.40 0.79 0.58 0.45 0.47 0.57 1.96 1.46
MAR  5-10 0.71 0.35 0.99 0.57 0.93 0.44 0.59 0.54 5.59 1.34
MAR  14-15 1.04 0.39 0.78 0.48 0.44 0.43 0.41 0.74 8.85  1.24
MAR  16-20 $.17 0.41 0.72 0.45 0.46 0.46 0.35 0.71 23.61 1.44
MAR  21-25 0.714 0.41 0.70 0.46 0.66 0.49 0.37 " 1.04 12.76 2.95
MAR  26-31 4.99 0.43 0.62 - 0.43 0.83 0.39 0.74 0.74 i7.25 1.65
APR 15 R T 0.48 0.58 0.38 1.38 0.46 - 0.62 0.88 20.57 -
APR 610 15.34 0.53 0.62 0.37 1.28 - 0.40 0.64 3.90 41.41 -
APR  11-15 5.92 0.63 0.94 0.41 4.32 0.58 - 1.25 17.08 31.24 -
APR  16-20 1.77 1.47 1.02 1.52 12.80 126  0.86 10.15 20.23 -
AR 21-25 17.40 1.25 0.92 1.02 6.94 2.39 0.60 3.61 2.64 -
APR  26-30 8.60 - 2.20 0.57 1.06 4.20 0.87 1.04 20.37 5.24 .
MAY  6-10 713 4,45 0.94 1 0.73 3.77 0.57 0.78 . 40,96  40.74 .
MAY  5-10 7.94 4.28 1.48  0.95 1.38 0.67 0.83  36.52 13.21 -
MAY  11:15 9.54 4,61 i.05 . 0.81 1.30 0.56 0.85 32.67 4.26 -
MAY  16-20 5.57 9.98 1.10 0.60 1.52 2.37 0,81 18.69 5.95 -
MAY  21-25 4.32 3.96 0.78 0.56 1.724 - 237 113 7.58 3.67 -
MAY  25-31 7.27 6.95 0.86 1.63 1.1 - 3.62 1.76 4.45 3.12 -
JUN 15 '9.44 10.32 1.07 6.17 4.74 3.47 0.85 2.70 2.87 5.04
JUN  6-10 5.16 12.46 1.18 2.49 2.48 1.74 0.81 2.84 1.66  3.70
JUN  11-18 .2.85 3.94 1.28 2.52 2.04 1.08 0.08 3.51 1.78 10.60
JUN  16-20 4.91 2.09 2.98 1.18 1.32 1.16 0.69 422 285 5.66
JUN  21-25 6.36 1.51 4.48 1.25 6.97 1.52 i.04 2.20 3.05 6.81
JUN  26-30 3.14 1.69 6.28 092 = 605 - 1.67 3.38 2.5% 8.48
JUuL 18 9.24 3,22 2.52 0,95 1593  1.62 1.64 3.05 3.69 -
JUL  6-10 - 9.21 3.24 1.40 1.21°  18.31 1.08 1.98 £.09 4.93 .
JUE  11-15 3.62 4.70 1.19 0893 10.22 1.45 4,53 2172 4.00 .
JUL  18-20 2.72 6.93 1.10 1.06  5.03 3.27 4.11 8.38 2.14 -
JUL 2125 1.70 3.87 1.06 0.82 4.54 5.08 1.88 2:88 2.36 -
JUL 26-21 1.33 2.67 1.42 1.40 5.08 4.68 1.38 3.12 2.01 -
AUG - 15 1.34 3.44 1.84 1.76 - 1.93 1.2 4.88 3.23 -
AUS 610 ©4.837 O 467 2.24 4.91 - 2.72 2.52 7.70 4.35 -
AKG 1115 2.33 6.81 2.75 4.23 - 3.49 3.06 441 2.69 -
AUG  15-20 3.02 8.28 5.19 1:84 - 7.44 2.64 2.40 2.21 -
AUG 21-25 4,92 11.55 8.81 1.42 - i7.78 2.05 2.22 4.03 -
AUG 28-3% 5.82 18.21 4.08 1.05 - 7.76 6.09 2.15 2.91 -
SEP 15 2.67 9.98 1.93 1.90 - 9.86 5.70 6.48 3.87 "7.96 -
SEP  &-10 3.41 " 5.16 1.78 1.56 19.64 - 5.10 3.50 5.01 -
SEF  11-15 7.23 4.1% . 1.35 1.55 7.36 5.27 3.18 4.66 5.90 -
SEP  16-20 5.21 2.82 121 . 132  7.48 4.82 3.03 5.08 4.4% -
SEP  21-25 6.75 2.81 1.26 248 - 6.12 414 1.55 2.98 5.43 -
SEP 26-30 5.86 3.00 1.46 3,93 8.29 6.08 1.44 1.98 17.75 -
ocT 18 4.40 3.84 1,18 2.54 12.47 7.78 1.74 1.36 11.80 4.11%
ocT 610 3.64 2.83 1.43 1.74 8.8 11.40 2.01 1.08 5.03 374
oCT  11-18 8.73 2.05 0.96 1.29 4.82 .99 1.2 0.99 3.57 2.24
OCT  156-20 7.19 1.77 3.86 1.94 413 1i3.07 2.62 0.92 2.83 1.70
oCT 24-25 3.38 1.54 3.13 1.46 7.13 7.58 “ 210 1.57 2.57 1.71
oCcT  26-31 2.77 2.46 517 1.62 4.92 24.78 i.57 3.39 2.84 1.84
NOV 15 1.67 2.53 566 .. 1.40 2.62 5.51 0.91 3.62 7.52 1.73
NOV  6-10° . 2.54 1.70 346 . 1,79 3.72 2.36 119 3.36 6.46 °  2.28
NOV  11-15 1.51 1.68 9.86 3.51 5.66 1.64 0.98 4147 5.67 2.08
NOV  18-20 1.73 1.21 4,60 i.90 3.57 1.92 0.71 9.19 3.03 1.9
NOY  21-25 1.61 1.09 3.89 2.01 4.47 1.71 0.77 14.74 3.87 2.01
NOV  26-30 .84 1.27 9.83 1,32 3.16 1.49 - 1.25 16.80  2.22 ©  1.32
DEC  1-5 .4.28 1.21 - 3.23 1.00. 1.62 1.06 1.59 3.73 1.81 1.28
DEC  6-10 1.00 0.90 1.93 0.80 1.27 1.87 0.89 213 2.07 1.07
DEC  11-15 0.90 0.78 1.581 0.68 1.08 - t.01 0.78 1.70 1.60 0.94
DEC  18-20 ' D.86 1.02 1.486 - 0.59 0.97 0.87 0.91 1.565 1.58 0.84
DEC  21-25 0.75 1.72 1.214 0.64 0.81 0.70 0.78 16.06 1.80 0.79
DEC  26-31 0.70 1.87 0.96 0.58 0.74 - 0,87 0.67  21.95 1.85 0.85
Mean 3.54 304 216 1.43 4.01 3.03 1.44 5.08 6,62 B
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Tabls £.3.3 5-Day Runotf at 2GC4 (4/4) Unit : mafs
Month  Date 1980 1981 1682 1983 1984 1985 1986 1987 1988
JAN 15 0.71 0.65 1.46 1.79 2.29 0.59 0.75 0.59
JAN 610 0.65 0.56 0.8 1.15 . - 0.73 0.79 0.53
JAN  11-15 0.64 0.47 0.71 0.78 - - 0.65 ©.63 0.54
JAN . 16-20 0.57 0.43 0.98 0.46 - 0.50 0.57 0.53 0.85
JAN  21-25 0.53 0.40 0.78 0.78 0.53 0.51 0.51 0.96
JAN  28-31 0.70 0.29 0.60 1.26 - 0.860 0.53 0.51 0.82
FEB  1-5 0.77 0.29 0.52 1.17 - 0.57 0.50 0.50 0.43
FEB 6-10 0.57 0.27 0.53 0.83 . 1.65 0.51 0.54 0.39
B 11-15 0.59 0.28 0.60 0.95 - 122 0.50 0.60 0.39
FEB  16-20 0.44 0.72 0.89 1.08 - 0.56 0.54 0.59 0.39
FEB  21.25 0.44 - 0.56 0.70 0.43 0.49 0.54 0.40
_FEB 2628 - . 0.51 0.55 - 0.45 0.46 0.64 . 0.40
MAR 610 - . 0.45 0.57 - 0.52 0.45 0.70 0.49
MAR  5-10 - 0.42 0.50 0.45 . 0.51 0.56 1.14 0.50
MAR  11-15 - 0.36 0.51 0.73 - 0.46 0.51 1.40 0.52
MAR  16-20 - 0.53 0.50 0.65 - 0.49 0.50 1.45 0.57
MAR  21-25 - 1.47 0.50 1.10 - 1.35 0.51 0.95 0.81
MAR © 26-31 - 2.03 0.50 1.07 . 2.48 0.51 0.99 0.64
APR 15 0.49 5.24 0.68 2.41 - 2.02 0.50 1.08 0.97
APR  6-10 0.71 494 1.33 2.98 1.05 3.71 0.65 1.21 1:31
APR 1115 130  26.69 0.96 1.65 0.84 4.68 0.75 0.95  25.26
APR 1620 1.51 29 81 1.04 -4.50 0.85  17.52 0.88 0.53  42.80
APR  21-25 3.93 3.86 2.11 6.90 0.80 11.92 265 0.66 61.13
APR  26-80 1.29 2.78 2.04 9.99 1.23 1178  57.9% 1.26  75.94
MAY  6-10 1.67 3.40 3.02 1253 0.74 9.30  28.88 183  30.86
MAY  5-10 16.31 11.54 3.37 9.25 0.74 2.31 36.69 1.95 16.82
MAY  11-15 976  27.08 1.48 5.72 0.67 3.46 a.81 1.22 11.38
MAY  18-20 14.05  37.72 1.80 5.07 0.58  16.32 2.66 0.99 11.86
MAY  21-25 8.13 15.61 8.44 4.39 058 16.99 2.37 2.34 6.84
MaY  26-31 10.51 S 3.55 1.49 0.55 7.22 2.33 3.14 4.59
JUN 15 5.85 6.68 2.78 1.21 0.53 6.33 1.89 2.82 3.54
JUN 610 4.73 453 3.47 0.83 0.53 4.90 2.29 11.83 7.45
JUN  11-15 3.55 2.43 2.24 0.95 0.52 413 2.86 7.54 10.85
JUN - 16-20 2.24 1.92 2.29 1.17 0.55 7.4% 3.32 3.24 4.10
JUN  21-25 - 2.22 3.68 1.42 0.57 5.97 4.65 i.42 3.7
JUN  26-30 - 6.33 1.93 3.98 0.5% 2.59 3.03 i.24 2.98
JuL 18 - - 1.40 2.59 0.53 1.86 2.37 1.21 2.46
CduL 610 - - 1.04 1.35 0.53 1.42 1.99 .08 2.80
JuL 1118 - - 3.33 1.37 0.52 3.17 3.03 112 4.36
JuL 1820 2.37 - 2.50 2.13 0.76 6.10 1.28 1.03 9.35
Jui 2125 1.72 - 1.46 4.77 1.30 3.16 1.39 0.80 7.69
JUL  26-3t 1.37 . 0.69 5.53 1.56 - 2.16 0.84 2.34
AUG 15 1.43 6.10 3.78 2.30 1.13 - 1.92 0.82 2.13
AUG 610 1.48 6.30 7.36 1.56 092 - 1.39 0.75 6.66
MG 11415 1.18 8.57 7.78 1.22 1.09 . 1.70 0.67 5.89
AJG 16-20 1.06 8.50 3.04 1.58 1.24 - 3.79 0.64 1.74
AUG 2125 0.97 5.70 3.53 4.59 1.02 - 6.22 0.76 9.90
AUG  26-31 1.38 577 2.30 3.97 1.22 - 3.12 0.96 9.74
SEP  1-b 0.99 - 3.97 4.55 1.84 - 2.81 0.93 6.20
SEP  6-10 1.53 - 9,70 5.76 2.43 - 1.64 0.98 3.07
5eP 11-15 1.98 - 8.29 5.14 0.99 - 1.16 1.27 1.93
SEP 1620 1.1 2.90 2.59 0.92 - 8.30 1.39 2.32
SEP  21-25 0.96 - 2.82 3.68 0.67 - 4.91 1.49 8.08
SEP - 26-30 0.87 - 1.75 4.75 0.45 - 2.29 113 42.20
oot 15 0.68 - i.28 6.46 1.32 - 1.94 0.92 -
CCT - 6-10 0.68 - 0.1 11.91 3.55 - 4.32 0.90 -
OCT  11-15 1.05 - 1.21 18.23 4.92 - 3.02 0.92 -
OCcT  16-20 2.99 - 2.11 B.67 .38 - 1.80 0.92 -
oCcT 21-25 1.99 - 223 1360 - - 1.71 0.95 -
CCT . 26-31 1.22 511 .5.93 - 1.78 0.69 -
NOV 15 1.33 - 10.92 5.33 - . 2.75 0.72 -
NOV  6-10 1.37 230  i0.01 8.43 - - 3.37 1.57 -
NOV 1115 1.53 3.11 8.27 4.69 - - 3.08 6.31 -
NOV  16-20 2.63 2.11 2.85 8.51 . - 2.82 5.21 -
NOV  21-25 3.20 2.07 3.02 580 - 1.64 6.38 -
NOV . 26-30 1.62 1.37  27.25 4.60 - - 1.75 2.67 -
CEC 15 1.10 1.05  37.94 2.74 - - 1.76 1.54 -
DEC 610 1.26 1.17 9.45 2.1g - - 1.38 1.09 -
0EC 11-15 0.87 0.89 3.17 1.85 - 1.35 0.98 -
DEC  i8-20 0.69 2.20 2.23 1.45 - - 1.32 0.91 -
EC  24-25 0.79 2.1 1.55 8.28 - - 1.20 0.85 .
DEC 2831 0.64 1.22 2.03 6.33 . - 0.85 0.66 -
Mean 2.31 3.50 3.85 N . 3,60 1.54 .




Table D.3.4 5.Dtay Runoif at Malewa Damsite (1/4)

Unit : md/s

WMonih Date 1952 7953 1954 1955 1956 1957 1958 1959 1860 1961
JAN 1-5 0.40 056 0.38 0.53 5.45 0.79 0.66 1.69 0.53 0.50
IAN 6-10 0.54 0.54 0.36 0.49 5.08 0.79 0.63 1.23 0.43 0.49
JAN 11-15 1.00 0.45 0.34 0.45 2.13 0.63 0.58 1.05 0.45 0.42
JAN 16-20 0.82 039 0.4} 0.46 241 0.55 0.52 0.8% 039 0.40
JAN 21.25 107 037 0.39 045 6.06 0.62 0.65 074 0.41 039
JAN 2631 174 037 1.03 042 1259 017 0.81 096 0.54 039
FEB 1.5 1.51 036 0.28 0.67 328 133 0.51 0.65 0.53 042
FIB 610 0.68 108 0.26 092 . 18§ 1.18 0.83 0.57 036 052
:n 11-15 0.55 1.07 0.24 0.48 1.23- 080 3.15 0.5% 0.33 0.41
FEB 16-20 0.50 1.67 0.14 0.39 4.08 0.59 541 0.55 040 035
FEB 21-25 0.69 038 0.25 0.56 7.70 0.55 1.82 0.51 032 0.38
YER 26-28 0.59 038 0.29 0.50 1.54 0.60 0.85 0.61 0.49 038
MAR 6-10 0.83 0.38 0.30 0.95 0.82 0.81 0.70 0.70 0.44 0.41
MAR 5.10 8.62 037 0.28 0.57 0.87 072 0.58 0.59 0.44 037
MAR 11-15 091 039 0.32 0.44 0.69 1.0 0.60 0.50 0.35 036
MAR 16-20 1.02 033 0.23 0.37 0.68 0.62 9.29 0.41 081 038
MAR 21-25 0.62 035 0.23 0.50 071 060 7.15 0.63 0.80 039
MAR 26-31 435 032 0.24 0.66 1.00 0.59 152 .80 102 0.42
APR 1-5 7.08 110 0.49 0.54 173 0.65 1.02 0.64 116 0.43
APR 610 1333 0.47 113 0.42 0.86 0.62 1.17 0.57 133 0.78
APR 11-15 516 0.80 1.86 1.63 1.46 127 0.87 0.82 1.09 1.08
APR . 16-20 1.54 0.56 219 1.02 1.29 158 1.06 1.41 107 - 087
APR 21-25 15.18 059 0.93 0.39 170 . 344 112 1.15 1.0 0.76
APR 26-30 7.50 091 295 1.68 1.70 3.61 2.8 0.80 1.20 057
MAY 610 622 198 192 1.00 7.33 299 12.52 0.99 2.13 1.74
MAY 510 692 091 234 113 1572 1324 16.07 0.96 1.14 245
MAY 11-15 232 2.13 .89 214 4.94 613 3335 1.03 070 138
MAY 16-20 4.36 1.54 18.02 1.36 6.25 433 1031 177 056 144
MAY 21-35 . 377 159 15.37 1.00 468 5.99 5.95 472 0.78 0.87
MAY 26-31 634 053 8.91 0.75 442 1515 4.44 6.44 136 113
JUN -5 323 059 12.18 0.69 266 1251 2.60 5.46 122 175
JUN 610 . 4,52 036 11.19 070 224 6.74 291 1.96 0.84 112
JUN 11-15 2.48 L4 22.23 0.51 172 291 2.51 116 0.72 1.18
JUN 16-20 428 118 11.01 0.55 1:40 3.38 2.25 106 0.62 0.78
JUN 21-25 555 119 452 .53 1.63 438 6.12 1.06 0.49 0.66
JUN 26-30 274 0.86 317 0.67 585 688 6.1 241 0.93 069
JUL 15 205 0.79 575 0.87 3.12 4.45 4.85 131 0.81 067
JUL 6-10 804 0.59 119 093 217 3.15 4.77 1.07 092 0.54
UL 11-15 316 0.58 2.39 0.70 170 424 6.22 0.36 0.71 052
JUL 16-20 237 0.47 1.92 095 253 231 22.19 0.77 071 047
JUL 21-25 1.49 0.40 2.06 1.27 373 195 9.11 131 078 0.45
JUL 26-31 1.16 042 10.27 1.37 509 434 8.14 1.54 0.63 0.54
AUG 15 117 048 5.92 131 - 4,40 437 4.56 2.01 0.61 0.54
AUG 6-10 1.19 0.58 258 185 2,61 362 3.57 2.65 0.38 154
AUG 11-15 204 075 2.55 2.61 334 2.56 2.16 1.62 0.67 338
AUG 16-20 263 0.90 2.61 33 5.51 2.19 4.47 192 0.91 31
AUG 21-25 429 071 6.96 6.13 492 1.86 2.83 1.50 0.91 231
AUG 26-31 5.08 0.55 4.39 6.12 5.46 5.40 3.68 2.28 1.52 1.66
SEP i-5 233 0.53 471 15.88 9.76 415 2.95 273 182 338
SEP 610 297 0.46 9.32 322 3326 256 2.64 195 297 2.18
SEP 11-15 631 0.55 5.39 2.75 109 2.95 1.74 160 - 3.80 221
SEP 1620 4.54 064 2.69 1.80 4.43 3.4 2.08 139 224 2.05
SEP 21-25 5.88 0.55 2.28 3.19 .55 202 1.94 L14 1.89 323
SEP 26-30 5.11 0.41 2.84 6.07 235 161 1.47 1.27 222 241
ocT 1-5 3.34 043 4,0t 15.71 661 LTS 1.91 240 4.50 1.44
acr 610 3.17 039 204 9.90 10.76 3.18 5m 2.56 229 2.86
ocT it-15 7.61 126 1.41 6.62 7.66 1,39 10.10 197 1.78 4.19
oCT 16-20 627 1.32 130 4.83 403 1:41 3.56 1.26 i.39 691
oCT 21-25 295 1.25 1.61 3.64 431 093 3.49 1.09 1.05 594
oCT 26-31 242 133 282 2.90 6.92 171 2.18 098 1.5% 6.43
NOV 1-5 146 135 2.42 2.53 3.65 132 1.48 1.44 138 7.89
NOV 610 221 0.87 149 356 796 . 128 175 1.81 1.56 10.80
NOV 11-15 131 0.86 1.15 a7 3.57 1.52 1.36 1.09 311 34.13
NOV 16-20 1.51 0.99 0.99 3.09 2.41 1.61 i.58 0.97 2.14 5134
NOV 21.25 141 079 0.89 252 - 247 IRV 151 0.83 211 30.67
NOV 26-30 161 1.29 0.89 1.67 1.56 114 1.52 1.30 146 43.64
DEC 15 L1 0.75 1.51 1.54 139 1.59 14 LIS 111 16.10
DEC 610 0.88 063 . 138 1.17 L75 1.20 095 067 0.92 13.27
DEC 11-15 0.78 0.63 0.92 1.03 1.37 1.08 114 -~ 056 075 28.46
DE 16-20 0.75 0.54 0.86 3.30 114 081 435 094 071 1058
DEC 21-25 0.65 0.65 04 7.27 210 079 . 1171 0.75 0.94 1077 .
DEC 26-31 061 053 0.60 5.01 0.79 0.81 3.49 0.66 062 2978
Mican 335 078 739 734 418 267 FWE] 138 .21 500
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Table D.3.4 5.Day Runoff st Malewa Damsite (2/4)

Unit : m3/s

Month Date 1962 1963 1964 1965 1966 1967 1963 1560 1970 1571
- JAN 1.5 19.69 2461 136 1.46 0.64 064 0.74 0.49 0.40 0.70
JAN 610 20.42 226 214 224 0.57 0.52 0.69 0.42 0.54 0.53
JAN 11-15 187 2.23 t.dd 115 0.58 0.47 059" 637 1.00 0.49
JAN 16-20 5.51 529 112 0.84 0.52 047 0.53 035 0.82 0.81
JAN 2125 3.38 257 1.05 017 0.65 046 0.54 0.49 1.07 0.5%
JAN 26-31 253 195 0.84 0.84 010 042 0.51 098 174 0.52
FEB 15 170 127 0.66 0.66 0.51 038 0.49 232 1.51 0.51
FEB 610 127 1.29 0.68 0.72 0.50 0.42 0.55 145 0.68 0.46
FEB 11-15 091 1.65 0.73 0.60 0N 0.44 .58 L4l 0.55 040
FER 16-20 0.79 136 0.59 0.51 071 036 0.73 1.14 0.50 038
FEB 21.25 0.74 090 0.62 0.4% 0.55 031 128 0.93 0.69 036
3 2i:] 26-28 0.68 1.05 0.65 0.47 0.61 0.29 1.56 1.15 0.59 032
MAR 610 0.81 1.06 1.53 0.49 0.59 044 6.84 118 0.83 032
MaR 5-10 on 098 2.10 0.57 0.62 0.46 1.59 098 0.62 030
MAR 11-15 0.68 0.82 0.88 048 0.53 033 in 0.86 0.91 034
MAR 16-20 L26 2.16 0.87 050 0.713 0.53 1.87 0.65 1.02 0.36
MAR 21-25 1.21 118 1.53 0.53 0.98 043 6.26 0.71 0.62 036
MAR 26-31 0.88 117 2.15 0.83 0.85 035 4.69 0.90 435 0.38:
APR -5 102 113 12.66 0.62 0.94 050 14.22 0.72 7.08 0.42
APR 6-10 1.40 0.74 1.46 0.84 139 072 6.19 0.61 13.38 046
APR 11-15 251 093 442 135 1.98 132 1.65 0.74 5.16 055
APR 16-20 164 323 436 1.27 3.41 132 1.86 0.83 1.54 128
APR 2125 247 10.08 27.30 1.69 125 070 4215 0.64 15.18 109
APR 26-30 378 3878 17.54 2.68 8.67 104 9253 0.53 750 192
MAY 610 10.45 21.18 863 392 12.03 129 16.82 2.12 622 3.8%
MAY 5-10 35.08 15.00 9.59 6.21 5.65 9.37 7.04 3.02 6.92 373
MAY 11-15 2181 21.23 15.15 439 174 30.00 4.04 6.96 832 4.02
MAY 16-20 1831 . 2156 11.81 427 121 421 1.84 6.05 4.86 8.70
MAY 21-25 4.20 17.36 6.12 808 131 690 138 1.60 3.77 345
MAY 26-31 5.21 3724 271 242 139 593 1.61 1.25 6.34 6.06
JUN 1.5 3.27 2225 2.83 1.32 1.01 6.14 1.96 6.79 8.23 9.00
JUN 6-10 3.01 25.85 335 1.08 090 3.41 128 0.74 4.52 10.87
JUN 11-15 3.94 855 2.71 0.86 172 5.15 142 0.74 248 344
JUN 16-20 6.81 34 5.18 0.72 1.88 441 3.59 0.73 428 1.82
JUN 21-25 7.60 2.1% 1.60 106 - 122 4.10 270 0.64 5.55 132
JUN 26.30 7.66 1.89 1.87 1.79 0.95 3.05 1.61 0.57 214 148
JUL 1-5 4.7 197 2.8 1.46 0.78 259 1.05 0.58 8.05 231
JuL 610 4.24 1.34 231 274 0.82 283 110 0.73 .04 282
UL 11-15 2.34 144 1.83 115 093 335 0.99 0.80 3.16 4.10
JUL 16-20 277 1.13 1.91 0.84 0.93 5.53 0.80 0.67 237 6.05
JuL 21.25 2.68 099 1.78 0.77 0.94 932 0.73 0.65 149 338
JuL 26-31 215 1.06 4.66 0.84 179 350 1.04 0.64 116 233
AUG 1-5 187 1.08 483 0.66 1.33 2.18 0.96 0.68 137 3.00
AUG 6:10 218 - 119 10.46 0.12 1.21 261 101 0.57 1.19 407
AUG 11-15 222 1.29 5.10 0.60 1.21 227 103 057 2.04 594
AUG 16-20 226 240 3.07 0.51 122 198 198 0.75 2.63 122
AUG 21-25 1.78 230 2.59 0.49 “LI3 3.23 1.88 0.73 4.29 10.07
AUG 26-31 247 256 2.81 0.47 3.24 195 151 0.63 5.08 15.88
SEP i-5 233 232 3.23 0.49 %.09 1.52 097 1.15 233 3.7
SEF 6-10 414 114 2.30 0.57 598 1.39 0.76 1.19 297 450
SEP 11-15 10.89 123 2.09 0.48 594 1.14 0.66 2.13 6.31 162
SEP 16-20 11.93 104 3.28 0.50 199 124 0.73 2.69 4.54 2.46
SEP 21-25 10.59 102 4.7 0.53 141 1.26 0.61 1.87 5.88 245
SEP 26-30 13.00 0.93 3.69 683 230 1.86 0.57 1.20 5.1t 2.62
oCT 1-5 522 1.01 536 0.62 1.90 139 0.55 091 3.84 335
ocr 610 3.67 097 6.72 0.84 286 Li2 0.58 0.76 317 247
OCT 1i-15 3.92 1.44 7.98 135 3.66 112 0.56 1.06 7.61 179
ocr 16-20 1151 130 6.80 127 158 2.81 0.55 3.56 6.27 154
ocT 21-25 16.62 071 3.47 1.69 1.50 479 0.48 0.81 2.95 134
ocr 26-31 14.58 0.61 276 268 142 4.24 132 0.60 242 2.15
NOV 1-5 5.76 0.90 1.99 392 5.29 194 1.36 0.73 146 221
NOv 610 4.60 0.84 1.80 6.21 9.41 152 in 0.59 221 149
NOv 11-15 . 258 0.63 2.16 439 5.69 1.19 1.05 0.64 1.31 L46
NOV 16-20 1.98 0.83 267 4.27 298 229 096 0.71 1.51 1.05
NOV 21-25 1.90 1.62 1.65 8.08 4.53 291 2.48 112 141 0.95
NOV 26-30 3.80 17 1.79 242 341 3.89 2.19 0.87 1.61 111
DEC 15 482 3.39 1.19 .32 1.62 5.59 in 0.77 111 1.05
DEC 610 239 2291 1.44 1.08 1.26 2.68 1.81 0.57 0.88 0.79
DEC 11-15 1.74 20.66 1.15 0.86 103 1.33 1.03 0.55 0.78 0.68
DEC 16.20 147 4.23 L10 0.72 0.96 1.05 0.77 0.46 0.75 0.89
DEC 21-25 116 259 1.14 1.06 0.17 0.90 L2 0.43 0.65 150
DEC 26-31 3.70 16,06 113 179 0.62 091 0.54 0.40 0.61 1.63
Mean 5.28 549 3.83 165 2.21 263 4.04 .11 3.35 265
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Table D.3.4 * 5.Day Runofl st Matewa Damsite (3/4)

Unit: m/s
Month Date 1572 1973 . 1974 1975 1976 1977 1978 1979 1980 1981
JAN 1-5 1.05 0.77 0.45 0,64 0.59 127 7.34 1.37 .62 0156
JAN 6-10 0.89 0,90 0.46 0.52 0.58 0.94 1.59 1.04 0.56 0.49
JAN 11-15 0.86 0.85 0.45 0.50 0.52 0.64 1.24 0.79 0.53 041
JAN 16-20 0.63 241 0.40 0.46 0.46 0.67 5.12 0.73 049 (.38
JAN 21-25 0.56 1.14 0.35 0.43 0.43 055 10.92 0.78 - 046 034
IAN 26-31 0.52 0.69 033 0.42 0.41 0.65 2.24 132 0.61 0.26
FEB 1-5 057 052 032 0.43 0.33 057 1.21 19.65 0.67 0.25
FEB 6-10 2.07 046 033 0.36 0.40 0.50 0,83 36.80 0.50 0.24
FEB 11-15 ' 239 0.62 0.32 0.36 0.39 0.39 0.88 26.62 051 0.24
FEB 16-20 128 1.46 0.40 034 038 036 0.95 14.62 039 0.63
TEBR 21-25 076 1.1 0.39 0.33 0.38 0.61 3.43 519 039 1.04
FEB 26.28 1.87 1.00 0.31 042 ° - 040 015 4.2 3.84 091 1.01
MAR 6-10 2.09 0.69 0.50 0.39 0.41 0.56 1.7 127 1.43 097
MAR 5-10 0.87 050 " 081 0.39 052 047 5.75 1.17 142 037
MAR 11-15 0.68 042 038 037 036 065 7.72 1.08 191 031
MAR 16-20 0.63 039 0.40 0.40 031 0.62 20.59 125 L10 0.46
MAR 21-25 -~ 081 0.40 0.58 042 033 091 . 1L13 2.58 0.86 1.28
MAR 26-31 0.54 038 073 034 0.64 064 1505 0 1.44 086 1.77
APR 1-5 0.51 033 .21 040 . 054 075 17.94 4.22 0.43 457
APR 6-10 054 032 1 . 035 0.56 340 36.12 5.41 062 431
APR 11-15 082 036 3.76 0.51 104 14.90 27.25 5.13 1.13 23.28
APR 16-20 0.89 132 10.99 1.10 Q75 - 8.85 17.65 6.71 " 1.32 26.00
APR 21-25 0.81 0.89 6.06 2.08 052 3.15 230 8.99 342 137
APR 26-30 049 - 093 3.66 0.76 0.91 1.1 . 457 1052 112 2.42
MAY 610 082 0.64 3.29 0.50 068 3572 35.53 .42 1.46 296
MAY 5:10 1.29 0.83 120 059 0.72 31.85 11.52 10.03 14.22 10.06
MAY 11-15 1) 0.71 L4 0.49 0.74 2850 372 9.42 8.51 23.62
MAY 16-20 056 . 052 1.33 2.07 on 16.30 5.1 6.58 12.25 3250
MAY 21-25 0.68 0.49 1.52 207 0.99 6.62 3.20 14.44 7.09 1362
MAY 26-31 0.75 142 1.04 316 1.53 3.88 212 12.26 9.17 5.83
JUN 1-5 © 094 538 4.14 3.03 0.74 236 2.50 - 4,39 510 583
JUN 610 1.03 217 2.16 1.49 0.70 248 147 3.22 4,13 195
JUN 11-15 L1t 2.19 1.78 095 0.85 - 307 1.56 9.25 3.10 2,12
JUN 16-20 260 103 116 1.01 0.60 3.68 © 248 14,94 1.95 1.68
JUN 21-25 3.89 09 5.08 1.33 T 1.6%9 200 2.66 594 17.61 194
JUN 2630 548 0.80 5.28 636 . 146 295 2.19 7.40 24.29 5.52
UL 1-5 2.20 0.83 13.90 1.41 1.43 2.66 322 1232 5.56 5.41
JuL 610 122 106. 1597 092 . LT3 706 4.30 8.17 557 541
JUL . 11-15 1.04 T 081 . 892 1.27 3.95 18.95 3.49 5.88 4.49 541
UL 16-20 096 0.93 4.39 2.85 3.59 7.31 274 - 498 207 - 541
JUL 21-25 093 072 196 4.43 1.64 251 - 206 3.62 1.50 541
JUL 26-31 124 122 4.43 4.08 1.20 272 1.75 6.22 1.19 541
AUG 1-5 LGO 1.53 7.10 1.68 1.05 426 281 3.82 1.25 532
AUG 610 1.95 4.20 1.29 2.37 220 6.12 3.80 3.04 1.29 549
AUG 11-15 ’ 240 3.69 4.34 3.04 267 - 3.85 2.34 - 7.49 1.03 748
AUC 16-20 4,52 1.60 4,20 6.49 2.30 209 1.92 7.21 0.92 742
AUG 21-25 7.69 1.24 737 1551 1.79 194 . 2.64 5.88 0.84 497
AUG 2651 - 1,56 6.92 8.75 677 531 187 - 254 2.94 1.20 5.03
SEP 1-5 1.69 1.66 8.60 4.97 5.65 3.37 695 3.03 0.86 10.83
SEP 610 1.55 136 17.13 23.40 4.45 305 4.37 3.50 1.34 5.61
SEP 11-15 1.18 135 6.42 4,60 278 407 5.15 3.13 1.73 4.63
SEP 16-20 1.05 115 6.53 421 . 264 443 385 - 250 0.97 4.42
SEP 2125 110 2.17 534 36t . 135 260 4,74 5.65 0.84 1.56
 SEP 26-30 128 343 123 5.36 126 1.71 15.48 3.90 0.76 1595
ocT 1-5 © 103 221 10.88 6.79 152 118 10,29 3.59 0.59 10.33
oCT 6-10 1.24 149 7.83 995 175 0.94 4.39 3.23 0.59 470
oCT 11-15 083 - LI2 421 784 098 037 - 3.1 1.95 0.92 405
ocr 16-20 336 1.69 3.60 11.40 2.29 080 - 247 1.48 261 304
oCT 21-25 273 128 622 6,61 1.83 137 2.24 1.49 1.73 351
ocT 26-31 ] 451 1.41 4.29 21.62 1.37 2.96 245 1.61 1.06 © 598
NOV 1-5 494 122 2.55 4.81 0.79 3,16 6.56 1.5t 116 69
NOV 6-10 3.02 156 3124 206 .04 293 5.63 1.99 1.20 201
NOV 11-15 3.60 3.06 4.94 1.43 0.85 © 363 4.94 1.82 1.33 272
NOV 16-20 4.01 1.65 3.1 1.68 0.62 8.02 2.64 1.73 229 184
NOV 21-25 3,40 1.75 390 - 149 0.67 12.86 338 1.75 279 1.81
NOV 26-30 " 8.57 1.15 2.76 1.30 1.09 1465 194 LIS 1.42 1.20
DEC I-5 281 . 087 142 0.93 139 3.25 ©1.58. 1.07 0.96 092
DEC & 10 1.68 0.70 L1} - L63 0.78 1.86 - 1.80 0.94 ‘1';10 1.02
DEC 11-15 132 0.59 095 0.38 0.68 148 140 0.82 0.76 0.78
DEC 16-20 128 . 052 ¢ 084 0.76 0.79 135 - 137 0.74 060 - 152
DEC 21-25 1.06 0.55 0.70 0.61 0.68 14,00 1.57 0.69 0.69 1.84-
DEC 26-31 0.84 0.50 0.65 0.50 0.59 19.15 - 1.61 074 0.56 106
Mean 1.89 1.25 .75 2.99 1.25 5.22 578 5,29 2.60 498
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Table .34 5-Day Runolf at Malewa Damsite (4/4)

Unit : md/s
Moty Date 1982 553 1984 1985 1986 1987 1988
JAN 15 1.27 156 2.00 105 0.51 0.66 0.51
JAN 6.10 071 1.00 2.69 1.05 0.64 0.69 0.46
JAN 1115 0.62 0.68 2.31 1.05 0.57 0355 0.47
JAN 16-20 0.86 0.40 1.97 0.44 0.50 046 0.4
JAN 21-25 0.68 0.68 1.75 0.46 0.44 0.44 0.83
JAN 26-31 0.52 1.10 1.63 0.53 0.46 0.44 0.71
FER -5 0.46 1.02 1.63 0.50 0.44 0.44 0.38
FEB 6-10 0.46 0.73 1.55 1.44 0.44 047 034
FEB 1-15 0,52 0.83 1.43 1.06 0.44 053 0.34
FEB 16-20 017 0.94 1.43 0.49 0.45 052 034
FEB 21-25 0.49 061 1.43 037 ¢.43 051 0.35
FEB 26-28 0.45 0.48 1.43 0.40 0.40 0.56 035
MAR 610 0.40 0.50 143 0.45 0.40 0.61 0.43
MAR 5-10 0.43 0.40 1.43 0.45 0.49 0.97 0.44
MaR 11-15 0.44 0.63 1.43 641 0.44 1.22 046
MAR 16-20 0.44 057 1.43 0.43 0.44 1.26 0.49
MAR 21.25 044 096  1.43 1.18 0.45 0.83 0.70
MAR 26-31 0.43 0.93 143 2.16 0.44 0.87 0.55
APR 1-5 0.59 2.10 1.07 1.76 0.44 0.94 0.85
APR 610 1.16 2.60 0.92 3.24 0.56 1.06 L14
APR 11-15 0.84 1.44 0.73 4.08 0.65 0.83 22.03
APR 16-20 051 3.92 0.83 15.28 0.77 046 37.33
APR 21-25 1.84 6.02 0.70 10.40 231 0.57 5332
APR 26-30 2.57 871 1.07 10.27 50.51 1.10 66.24
MAY 610 2.64 10.93 065 ' 812 2519 1.68 26.92
MAY 5.10 294 8.07 0.65 2.61 33,75 1.70 14.67
MAY 11-15 1.29 499 0.59 302 . 332 1.06 9.93
MAY 16-20 L.57 442 0.51 14.23 232 0386 10.34
MAY 21-25 737 3.83 0.51 14.82 2.07 2.04 5.97
MAY 26-31 3.10 130 0.48 630 203 2.74 4.01
JUN -5 2.42 1.05 0.47 552 1.65 246 3.09
JUN 6-10 303 072 0.47 4.28 2.00 1032 6.50
UN 11-15 1.95 0.83 0.45 3.61 2.49 6.55 9.47
JUN 16-20 200 1.02 0.48 6.47 2.50 283 3.58
JUN 21-25 3.21 1.24 0.50 5.21 4.06 1.24 3124
JUN © 26-30 1.68 347 0.45 226 2.64 1.08 2.60
UL 15 1.22 226 0.46 1.62 2.07 106 2.15
JUL 610 0.91 1.18 0.47 1.24 174 . 084 2.45
JUL. 11-15 291 1.20 0.46 277 264 098 3.80
JUL 16-20 218 1.86 0.67 532 113 . 090 8.16
JUL 21-25 1.27 4.16 1.14 2.75 1.21 0.70 6.71
JUL 26-31 0.60 4383 1.36 1.21 1.88 0.73 2.01
AUG 1-5 3.30 2.01 0.99 121 167 . 072 1.35
AUG 610 6.42 136 081 2.18 121 0.65 5.81
AUG 11-15 6.79 1.06 0.95 1.57 1.49 058 5.14
AUG 16-20 2.62 138 1.08 1.30 130 055 1.52
AUG 21-25 3.08 4.00 0.89 116 5.42 0.66 3.64
AUG 26-31 200 1.46 1.06 1.13 272 083 - 850
SEP 1-5 3.46 397 1.60 1.13 2.45 0.1 5.41
SEP 610 8.46 5.02 2.12 113 1.43 035 2.68
SEP 11-15 7.23 449 0.86 1.13 1.01 (K1 1.69
" 'SEP 16-20 2.53 226 . 080 1.13 7.24 121 2.02
SEP 21-25 246 . 3.21 0.58 1.34 4.28 1.30 7.05
SEP 26-30 1.53 4.14 0.39 1.53 2.00 0.99 36.81
oCT 1-5 1.12 5.63 1.15 1.53 1.69 0.80 -
- OCT 610 079 10.39 3,10 1.53 3.77 0.79 -
OCT 11-15 1.06 15.90 4.29 1.53 263 080 -
ocT 1620 1.84 7.56 1.20 1.53 1.57 0.30
oCT 21-25 1.94 11.86 174 1.53 149 0.83 -
ocT 26-31 4.46 5.17 1.74 153 1.55 0.60 -
NOV 1-5 9.53 465 1.74 1.53 240 0.62 -
NOV 610 8.73 136 1.7¢ 9.51 294 137 -
NOV 11-15 7.21 4.09 1.74 10.05 266 550 -
NOV 16-20 2.48 7.43 1.74 1495 246 454 .
NOV 21-25 264 5.06 2.26 14.55 1.43 557 -
NOV 26-30 23.77 4,01 2,70 1131 1.53 233 .
DEC 1-5 33.10 239 3.24 762 1.54 1.34 -
DEC | 610 8.24 191 241 7.02 1.21 0935 -
DEC 11-15 2.76 161 7.03 4.57 1.18 0.85 -
DEC 16-20 1L.94 1.26 2.84 .00 118 0.79 - .
DEC 21.25 135 723 1.97 835 1.05 0.74 -
DEC 26-31 177 552 1.63 4,23 0.74 0.58 -
¥iean 3.13 336 1.42 3.84 1.35 -

3.14
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Table 1.3.5 5-Day Runofl si Turasha Damsite (1/4)

Unit : m}/s
Month Date 1952 1953 1954 1955 1956 1957 19358 1959 1960 1961
JAN 1.5 0.45 .0.62 0.43 C0.59 6.10 - 0.88 074 1.89 0.59 0.56
JAN 6-10 0.61 0.60 0.41 0.55 5.69 0.89 0.71 138 0.48 0.54
JAN 11-15 112 0.51 0.39 0.50 238 () 0.65 1.18 050 0.47
JAN 16-20 091 0,44 0.45 0.52 270 0.62 . 0.59 1.00 043 0.45
JAN 21-25 1.20 0.41 0.44 0.51 6.78 0.69 0.73 0.83 0.45 0.44
JAN 26-31 1.95 D.41 115 0.47 14.10 0.86 0.90 1.08 0.61 0.43
FEB 1-5 1.69 0.40 0.31 0.75 3.67 1.49 0.57 0.1 0.59 0.47
FEB 6-10 0.77 1.20 0.29 1.03 2.10 1.32 0.93 0.64 0.40 0.59
FEB 11-15 0.62 1.20 0.27 0.54 137 0.89 3.53 0.66 037 0.46
TEB 16-20 056 1.20 0.16 0.44 457 0.66 6.05 0.61 045 0.39
FEB 21-25 077 0.43 0.29 0.63 8.62 0.61 2.04 0.58 036 0.43
FEB 26-28 0.66 0.43 033 1.00 1.72 0.67 0.95 0.69 055 0.42
MAR 6-10 0.93 0.43 0.33 1.06 092 091 0.78 0.78 0.50 0.45
MAR 5-10 0.69 - 0.41 T 032 0.64 097 0.80 0.65 .66 050 0.41
MAR 11-15 1.02 0.44 0.36 0.50 0.78 1.13 0.67 0.56 039 0.40
MAR 16-20 1.14 037 0.26 042 0.76 0.69 10.40 0.46 0.20 0.42
MAR 21-25 0.70 0.39 0.26 0.56 0.80 0.67 8.00 071 0.90 0.44
MAR 26-31 4.87 0.36 0.27 0.74 112 0.66 170 0.89 114 0.47
APR 1.5 793 1.3 0.55 0.60 1.94 0.73 114 0.71 ‘130 0.49
APR 610 14,99 0,53 1.27 0.47 0.96 0.689 131 0.63 148 088
AFR 11-15 5.78 0.89 2.08 1.83 163 1.42 0.98 0.92 122 1.21
APR 16-20 1.73 0.63 2.46 1.14 1.44 1.7 1.19 158 1.20 0.97
APR 21-25 17.00 0.66 1.04 1.00 1.91 3.86 1.25 1.29 1.13 0.85
APR 26-30 8.40 1.02 331 1.88 1.90 4.04 244 0.89 135 0.63
MAY 610 696 4.45 4.39 1.12 8.21 3.35 14.02 111 238 '1.95
MAY 5-10 1.75 1.01 2.62 1.27 17.60 14.83 17.99 107 1.27 z.74
MAY 11-15 9.32 2.39 995 239 554 6.87 37.90 1.15 078 1.54
MAY 1620 5.44 1.72 20.18 152 7.00 4.84 11.54 1.98 0.62 1.61
MAY 21.25 4.22 1.78 17.21 112 524 6.71 6.66 5.28 0.87 0.97
MAY 26-31 7.10 0.60 9.98 0.84 4.95 16.96 4.97 7.21 1.52 1.27
JUN 1-5 9.22 0.66 13.64 0.78 298 14.01 291 6.11 137 1.95
JUN 6-10 5.06 0.96 14.77 0.78 2.50 7.54 3.26 2.19 095 1.25
JUN 11-15 278 1.27 24.89 0.57 1.92 4,38 281 1.30 0.81 132
JUN 16-20 4.79 1.29 12.33 061 - 1.57 31.78 252 1.19 070 0.88
JUN 21-25 621 134 5.06 0.60 £.82 4,91 6.85 1.19 054 Q.74
JUN 26-30 3.06 0.96 3.55 0.75 6.55 770 . 1.52 270 "1.04 077
JUL 1-5 9.02 0.89 6.44 097 3.50 4,93 5.43 147 0.91 0.75
JUL. 610 9.00 0.66 3.57 1.04 243 3.53 5.34 1.20 i.03 0.61
JUL 11-15 3.54 0.65 2.67 0.78 1.91 4.75 6.96 0.96 0.80 0.58
JUL 16-20 2.66 0.53 2.15 1.06 2.83 2.58 24.85 0.87 0.79 0.53
JUL 21-25 1.66 0.45 231 1.42 4.18 2.19 1020 1.47 0.88 0.51
JUL 26-31 1.30 0.47 11.50 1.54 530 4.86 a.11 1.73 o7 0.61
AUG 1-5 131 0.54 6.62 1.47 493 4.90 5.10 225 0.68 0.61
AUG 6-10 T 134 0.65 2.89 207 293 4.06 3.99 297 0.98 172
AUG 11-15 228 0.84 2.86 292 3.4 287 242 1.81 0.75 378
AUG 16-20 295 1.00 292 3.70 6.17 245 5.0 215 1.02 3.50
AUG 21-25 4.80 Q.79 179 6.86 551 2.08 317 168 101 2.59
AUG 2631 5.68 0.61 4.92 6.86 6.12 6.04 4.11 2.55 1.70 1.86
SEP 1.5 261 0.59 5.27 17.78 -10.92 4.65 3.31 3.05 204 378
SEP 6-10 333 0.52 10.43 361 37.24 2.87 295 218 444 244
SEP 11-15 7.06 0.62 6.03 3.08 - 7.94 3.30 1.95 1.80 4.26 247
SCGP 16-20 5.09 0.72 3.02 2.02 496 3.52 233 1.56 250 229
SEP 21-25 6.59. 0.62 2.55 3.58 3.97 2.26 2.18 1.27 2.11 3.62
SEP 26-30 513 0.45 - 3.8 6.80 263 1.81 1.64 1.42 249 270
OCT 15 430 0.48 4.49 11.59 141 1.96 214 . 2.69 504 1.61
oCT 610 3.55 0.44 228 11.08 12.05 3.56 5.86 2.86 2.56 3.21
QCT 11-15 . 8.52 1.41 1.58 7.42 8.58 1.55 11.31 220 1.99 4.69
oCcT 16-20 7.02 1.47 146 541 452 1.58 399 141 1.56 174
ocT 21-25 3.30 1.40 1.80 4.07 4.82 1.04 3.90 122 1.18 6.65
OCT 26-31 271 1.49 3.15 3.24 7.74 1.91 244 1.10 1.78 7.20
NOV 1-5 1.63 1.51 271 . 2.84 4,09 1.48 1.66 161 375 8.83
NOV 6-10 248 098 1.67 3.99 8.92 1.43 1.96 202 399 12.09
NOV 11-15 147 0.97 .29 535 © 4,00 1.70 1.52 1.22 349 3822
NOV 16-20 169 1.11 1.11 345 270 1.31 1.77 . 1.09 239 57.49
NOY 21-25 1.57 0.89 1.00 - 2.83 277 1.31 1.69 0.93 236 34,34
NOV 26-30 1.30 1.44 1.00 1.87 1.75 1.28 1.70 146 1.63 48.87
DEC 15 1.25 0.84 . 1.69 1.72 1.35 T1.78 1,16 1.29 1.25 18.03
DEC 6-10 098 0.70 1.55 1.3 1.96 1.34 1.07 0.75 1.02 14.86
DEC 11-13 0.88 0.7 1.03 1.15 - 1.53 1.21 1.28 0.63 0.84 31.86
DEC 16-20 0.84 0.60 0.96 370 1.27 0.50 - 488 1.05 0.80 il.85
DEC 21-25 0.73 0.73 - 0.83 814 2.35 0.89 3.11 0.84 1.05 12.06
DEC 26-31 0.68 0.59 0.67 5.60 - 0.89 0.9 391 0.74 6.70 33.35
Mcan 3.75 0.87 3.80 2.63 4.69 2.98 4.63 1.55 135 5.81
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Table D,3.5 5-Day Runoff at Turasha Damsite (2/4)

Unit : mi3/s
Monih Date 1963 1963 1963 1965 1566 567 1968 1960 1570 1971
JAN 15 2205 2.92 1.52 1.63 072 0. 0.83 0.55 045 0.78
JAN 6-10 22.86 2.53 240 250 0.64 0.59 0.71 0.46 061 0.60
JAN 115 8.81 2.50 161 129 065 0.53 0.66 0.42 142 0.55
1AN 16-20 6.17 593 1.26 094 058 0.52 050 039 091 0.91
JAN 21-25 179 2.88 1.18 0.36 0.74 0.51 0.60 0.55 1.20 .68
JAN 26-31 284 2.19 0.94 0.94 078 0.48 0.57 1.09 195 0.58
FER 15 191 1.42 073 074 0.64 0.43 0.55 2.60 1.69 0.57
FEB 6-10 143 1.45 0.76 0.81 056 0.47 0.62 1.62 0.77 0.52
FEB 11-15 102 1.85 0.51 067 0.79 0.49 0.64 157 0.62 0.45
FEB 16-20 0.88 1.52 0.66 0.58 079 0.40 0.81 128 0.56 0.43
FEB 21-25 0.79 1.0t 0.69 0.55 0.61 034 1.44 1.04 o 0.41
FEB 26-28 0.76 1.18 0.73 0.53 068 033 175 1.29 0.66 0.36
MAR 610 091 1.18 171 0.55 066 0.49 166 132 093 036
MAR  5-10 0.80 1.10 236 0.64 0.69 0.52 8.50 1.10 069 0.34
MAR 13-15 076 0.92 059 0.53 0.60 0.43 1.62 096 1.02 0.38
MAR 16-20 141 242 0.97 0.56 0.52 0.60 2.09 073 114 0.40
MAR 2125 135 132 172 0.60 110 0.48 7.0 0.79 0.70 0.40
MAR 2631 0.99 131 241 093 095 039 525 1.00 487 0.42
APR 1-5 Li4 126 1417 0.69 105 036 1552 0.80 793 0.47
APR 610 1.57 0.83 1.64 0.94 155 0.31 694 069 1499 0.52
APR 11-15 281 1.04 495 151 222 1.48 1.85 0.83 578 0.61
APR 16-20 1.84 361 4.38 142 3.82 1.48 2.08 093 173 1.43
APR 21-25 277 11 - 3057 1.89 8.12 078  55.03 072 1760 )
APR 26-30 424 4342 19.64 3.00 9.71 117 . 103.63 0.59 8.40 2.15
MAY 610 1L70 2372 9.66 439 1347 144 18.83 237 696 435
MAY 510 3928 1679 1074 6.95 632 1049 7.88 338 275 4.18
MAY 11-15 2442 2378 1696 491 195 3359 452 7.80 932 451
AAY 16-20 1155 2415 1322 418 135 47 2,07 678 5.44 975
MAY 2125 470 - 19.44 6.85 9.04 147 712 1.55 1.79 422 3.86,
MAY 2631 584 4167 3.03 271 156 6.64 1.80 1.40 7.10 6.79
JUN 1-5 366 2491 3.17 1.48 1.13 6.87 220 0.89 922 1008
JUN 6-10 338 2894 175 121 .01 . 381 1.43 0.83 506 1217
JUN 11-15 441 958 304 0.97 193 6.43 1.59 0.3 278 385
JUN 1620 7.63 4.19 5.80 0.80 2.10 494 402 0.82 479 2.4
JUN 2125 851 245 1.79 1.19 136 4.59 3.02 0.72 621 1.48
JUN 26-30 858 2.12 2.09 201 1.07 342 1.0 0.64 306 1.66
UL 1-5 5.28 2.21 3.11 1.63 037 290 1.18 065 9.02 314
JUL 6-10 474 2.05 2.59 250 092 3.17 1.73 0.82 9,00 316
JUL 11-15 1.8 1.61 2.05 1.29 1.04 375 1.10 090 154 459
UL 16-20 3.10 1.26 2.14 0.94 1.04 6.20 0.39 0.75 266 617
JUL 21.25 3.00 1.10 199 0.36 105 1043 0.52 012 1.66 378
UL 2631 241 1.19 5.22 0.94 201 191 117 0.71 130 261
AUG 1.5 209 1.21 5.41 074 1.49 2.44 108 0.76 131 135
AUG 6-10 245 133 1172 0.81 136 292 113 - 064 134 4.56
AUG 11-15 248 1.45 571 0.67 136 255 1.15 0.64 228 6.65
AUG 16-20 253 2.68 3.43 0.58 136 2.2 222 0.84 295 509
AUG 2125 199 2.57 2.90 0.55 126 361 211 0.82 480 1128
AUG 2631 277 332 3.4 053 362 2.18 1.69 on 568 1779
SEP 15 261 2,60 3.61 055 108 1.70 1.08 1.29 261 975
SEP 6-10 531 1.95 258 0.64 6.10 1.56 085 133 133 504
SEP 11-15 12.19 1.38 234 0.53 665 1.28 074 239 7.06 4,05
SEP 16-20 1336 117 367 056 2.23 1.39 0.2 3.02 509 275
SEP 21-25 11.86 1.14 5.28 0.60 157 1.41 0.68 209 659 274
SEP 2630 1455 1.05 413 093 258 2.08 0.64 1.34 573 293
ocT 1-5 585 1.13 6.01 0.69 2.13 155 0.62 1.02 430 375
ocT 610 4.11 1.08 753 0.54 320 1.25 0.65 0385 355 277
OCT 1115 439 161 894 151 409 1.26 0.62 1.19 852 2.00
oCT 16-20 12.89 1.45 7.61 1.42 177 1.15 0.61 199 7.02 1.73
oCT 2125 18.61 0.80 3.88 1.89 168 537 0.54 091 3.30 1.50
. QCT 2631 1633 0.68 110 3.00 1.59 475 1.48 0.68 271 2.40
NOV 1-5 645 1.01 222 439 593 217 152 0.83 163 248
NOV 6-10 5.15 0.94 202 695 1054 140 191 0.67 243 1.66
NOV 11-15 259 0.70 242 491 637 1.33 117 0.72 1.47 1.64
NOV 16-20 2.22 0.93 299 4.78 234 257 108 079 1.69 L.18
NOV 21-25 213 181 185 9.04 507 1.25 277 1.25 1.57 107
NOV 26-30 525 192 2,01 271 152 435 2.46 0.97 1.80 1.4
DEC . 15 5.40 3.79 134 1.48 181 6.26 3.49 0.86 1.25 118
pEC 6-10 268 2565 1.62 12 141 300, 202 064 098 0.38
DEC 11-15 195 2313 1.29 0.97 115 149 115 0.62 0.88 0.7
DEC 16-20 164 474 1.24 0.50 1.07 1.18 0.36 0.52 0.84 100
DEC 2125 130 2.90 1.28 1.19 0.86 100 125 0.49 013 1.68
DEC 2631 415 1798 1.27 201 0.69 LO2 0.60 0.45 068 1.82
Mean 551 XL 529 153 247 2.94 152 1.4 375 357
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Table D.3.5 5.Day Runoffl at Turasha Dawsite (3/4)

-4 -

. Unit : mi/s
onth Tae 1972 1673 1574 1575 1976 1577 - 1978 1979 1980 1981
JAN 1-5 1.18 0.86 0.51 0.71 0.66 1.42 8.21 .54 0.70 0.63
IAN 6-10 1.00 1.01 0.51 058 - 065 1.06 178 117 0.63 0.55
JAN 11-15 097 0.95 0.50 055 - 058 0.72 138 0.89 060 0.46
JAN 16-20 0.71 2,70 0.44 0.51 052 0,74 5.73 0.81 055 0.42
1IAN 21-25 063 1.28 0.40 0.48 048 0.62 12.22 0.88 051 0.39
JAN 26-31 059 0.77 037 047 046 0713 2.51 1.48 068 0.29
FEB 1-§ 0.64 0.58 0.36 048 042 0.64 1.36 22,00 0.76 0.28
FEB 6-10 232 0.52 037 0.40 0.44 0.56 0.93 4121 0.56 0.27
FEB 11-15 2.68 0.70 0.36 0.40 " 044 0.44 0.98 29.81 057 0.27
FEB 1620 143 1.63 0.45 0.39 043 041 1.06 16.37 043 0,70
FEB 21-25 0.86 1.69 0.43 0.37 042 0.68 1.84 6.48 0.43 1.17
FER 2628 210 1,12 035 0.47 044 0.84 473 430 1.02 1.13
MAR 6-10 234 0.77 0.56 0.44 046 0.56 1.92 1.43 1.60 1.08
MAR 5-10 0.97 056 " 091 043 0.58 0.53 6.43 131 1.59 0.41
MAR 11-15 0.76 0.47 0.43 042 0.40 0.73 8.65 1.21 2.14 0.35
MAR 16-20 030 0.44 0.45 045 0.34 . 0.69 2.06 141 1.24 0.51
MAR 21-25 0.69 0.45 0.65 0.48 036 1.02 12.47 288 097 1.44
MAR 2631 0.60 0.42 0.81 038 0.72 0.72 16.85 1,61 095 1.8
APR 1-5 0.57 0.37 135 044 0.60 0.84 20.09 4,72 043 512
AFR 6-10 0,60 0.36 1.23 0.39 063 3.81 an.44 6.05 0.69 4.83
APR 11-15 0.92 0.40 4.21 0.57 1.22 16.68 30.51 574 127 26.06
APR 16-20 1.00 1.48 1230 1.23 D.84 9.91 1976 751 147 20.12
APR 21-25 090 . 1. 6.78 233 0.58 153 2.58 10.07 3.83 17
APR 26-30 0.55 1.04 4,10 0.85 102 1989 512 1178 126 21
MAY 6-10 0.92 0.7 3.69 0.56 076 40.00 . 39.78 9.43 1.64 332
MAY '5-10 1.44 0.93 135 066 081 35,67 12,50 11.23 1593 11.27
MAY 11-15 1.03 0.79 1.27 0.55 0.83 31.91 4,16 10.55 953 2645
MAY 16-20 1.07 0.59 1.49 232 0.79 18.25 . 581 137 13.72 36.84
MAY 21-25 0.76 0.55 1.70 232 R 7.41 359 16.17 7.94 15.25
MAY 26-31 0.84 1.59 1.16 3.54 1.71 4.35 3.05 13.73 10.26 6.52
JUN 1-5 1.05 6.03 4,63 339 - 083 2,64 2.80 4.92 57 6.52
JUN 6-10 1.15 244 242 167 0.79 277 1.65 361 462 4,42
JUN i1-15 1.25 2.46 1.99 1.06 0.96 343 1.74 1035 3.47 2.37
JUN 1620 291 115 1.30 1.13 067 412 2.78 5.53 2.18 1.88
JUN 21-25 436 1.22 6.81 1.49 1.89 2.24 298 6.66 19.72 2.17
JUN 26-30 6.13 0.90 591 7.35 164 331 245 8.29 27.19 6.18
JUL 1-5 246 0.93 15.56 1.58 1.60 298 3.60 13.80 623 6.06
L 610 137 1.19 17.88 1.03 1.94 7.90 4.81 915 623 6.06
JUL 11-15 1.17 0.51 9.98 1.42 442 R 391 6.58 502 6.06
JuL 1620 107 - L04 491 3.19 4,02 "8.19 3.07 5.58 232 6.06
JUL 21-25 1.04 0.81 4.43 4.96 1.84 2.81 231 4.06 1.63 6.06
JuL 26-31 139 137 4,96 457 135 3.04 1.96 6.97 134 6.06
AUG 1-5 1.80 1.72 7.94 1.89 1.18 4.7 3.15 4.28 1.39 5.96
AUG 6-10 219 . 4.80 8.17 2.66 246 7.52 425 3.40 1.45 6.15
AUG 11-15 2.69 413 4,86 341 298 431 2,62 239 1.15 8.37
AUG 1620 5.07 179 4,70 7.26 258 234 2.15 8.07 1.04 8.30
AUG 21-25 8.61 © 139 8.26 17.36 260 217 2.96 6.58 094 5.56
AUG 2631 398 1.63 9.30 7.58 595 . 210 2.85 3.30 135 5.63
- SEP 1.5 1.8% 1.86 9.63 5.56 632 3.78 7.7% 339 0.97 12.12
SEP 6-10 1.74 1.53 19.18 26.20 498 3.42 4.90 92 1.50 6.28
SEP 11-15 132 1.51 7.1% 5.15 3.1} 4.55 577 3.51 193 5.19
SEP 1620 £.18 1.29 731 4.7 296 4.96 431 2.80 1.08 495
SEP 21-25 123 242 598 4,05 1.51 291 531 T 633 0.94 8.47
SEP 26-30 143 3.84 8.10 594 141 1.91 1734 436 0.85 17.85
ocT 1-5 115 2.48 12.18 7.60 1.70 1.32 1152 4.02 0.66 12.13
acT 6-10 139 1.67 8.77 11.14 196 1.05 491 3.62 066 526
ocT t1-15 093 1.26 4.71 8.78 1.09 0.97 3.48 219 1.03 4.54
ocT 16-20 377 1.8% 4,03 1277 256 0.89 2.76 1.66 292 3.41
ocT 21-25 3.06 1.43 6.96 7.41 205 1.53 251 167 194 3.93
ocT 26-31 5.05 1.58 4.30 24,20 154 331 2.74 1.80 1.19 6.69
Nov 15 553 1.37 2.85 538 059 3.54 7.54 1.69 130 1.76
NOV 6-10 338 1.75 3.63 2.30 - 116 3.28 631 1222 134 2.25
Nov 11-15 9,63 3.42 5.53 1.60 096 407 - 553 2.03 149 3.04
Nov 16-20 4.49 1.85 348 1.88 0.69 898 " 2.96 1.94 256 2,06
NOV 21-25 380 196 437 .67 0.75 14.40 3.78 1.96 313 202
NOV 26-30 9.60 1.28 3.09 1.46 1.22 16.41 217 1.29 159 1.34
DEC 1-5 3.15 0.97 1.59 1.04 155 3.64 177 120 1.08 1.03
DEC 6-10 1.88 0.78 1.24 .83 087 2.08 202 1.05 1.23 1.14
DEC 11-15 148 0.66 106 -099 70,76 1.66 1,56 092 0.85 0.87
DEC 1620 142 0.58 0.94 085 - 0489 1.51 154 082 0.67 2.15
DEC 21-25 1.13 0.62 0.79 0.68 0.76 15.68 . 1.76 0.77 677 2.06
DEC 26-31 0.94 0.57 0.72 056 066 21.44 1.81 0.83 0.62 1.19
Mean 2.11 1.40 4.20 333 1.40 5.84 6,47 5.93 291 5.57



Table D.3.5 $-Day Runoff at Turasha Damslte (4/4)

Unit : m3/s
Month Dawe 1982 1983 1984 1535 1986 FORT7 1988
FAN 1-5 142 1.75 2.24 117 0.57 0.74 0.57
JAN 6-10 0.80 1.12 3.01 1.17 071 0.77 0.52
JAN 11-15 - 0.69 0.77 2.59 1.17 . 064 0.61 0.53
JAN 15-20 0.96 045 2.21 0.49 0.56 0.51 0.83
JAN 21-25 0.76 0.76 1.95 0.52 0.49 0.49 0.93
JAN 2631 0.59 1.23 1.83 0.59 0.52 0.50 0.80
FEB 1.5 051 1.14 1.83 0.56 049 0.49 0.42
FEB 6-10 0.52 0.81 1.74 1.61 0.49 0.53 0.38
TEB 11-15 .0.58 0.93 1.60 1.1 0.49 0.59 0.38
¥EB 16-20 0.87 1.06 1.60 0.55 0.50 0.58 0.38
FEB 21-25 0.55 0.69 1.60 0.42 048 0.57 0.39
FEB 26-28 050 0.54 1.60 0.44 0.45 0.62 0.39
MAR 6-10 .44 0.56 1.60 0.50 0.45 0.69 0.48
MAR 5-10 0.49 "0.44 1.60 0.50 055 109 0.49
MAR 11-15 0.50 on 1.60 0.45 0.49 1.37 0.51
MAR 16-20 049 0.64 1.60 0.48 049 L41 0.55
MAR 21-25 0.49 1.08 1.60 1.32 0.50 093 079
MAR 26-31 0.49 1.05 1.60 242 049 097 0.62
APR 1-5 0.66 2.35 1.20 1.97 049 1.06 0.95
APR 6-10 130 2.91 1.03 3.63 0.63 1.18 1.28
APR 11-15 0.94 1.61 0.82 4.57 0.73 0.93 24.67
APR 16-20 1.02 4.3% 0.92 1711 0.86 0.51 41.80
APR 21-25 206 6.74 0,78 11.64 258 0.64 59.70
APR 26-30 2.88 9.76 1.20 11.50 5656 123 74.17
MAY 6-10 295 1223 8.72 9.09 28.20 1.88 30.14
MAY 510 3.29 9.04 0.72 225 37.78 1.90 16.42
MAY 11-15 144 5.58 0.66 338 372 1.1% 11.11
MAY 16-20 1.76 4,95 0.57 15.94 2.60 0.96 11.58
MAY 21-25 B.25 4.29 0.57 16,59 231 2.2 6.68
MAY 26-31 3.47 146 0.53 1.05 227 3.07 149
JUN 1-5 2.71 1.18 0.52 6.19 1.35 275 3.46
JUN 610 339 0.81 0.52 4.79 224 11.56 7.28
JUN 11-15 2.1% 0.93 0.51 4.04 219 133 10.60
JUN 16-20 2.24 1.14 0.54 7.24 3.24 3.17 401
JUN 21-25 3.60 1.39 0.56 583 4.54 1.38 1.62
RN 26-30 1.89 3.89 0.50 253 295 1.21 251
JUL 1-5 1.37 2.53 0.52 1.31 232 1.18 240
JGL 6-10 1.02 1.32 0.52 1.39 1.95 1.05 2.74
JUL 11-15 3.26 1.34 0.51 3.10 296 1.09 425
JUL 16-20 244 2.08 0.74 595 1.26 1.01 2.13
JUL 2125 1.42 4.66 1.27 3.08 1.36 0.79 1.51
JUL 26-31 0.68 5.40 1.52 1.36 211 0.82 2.25
AUG 1-5 3.69 2.25 1.11 136 1.87 0.80 2.08
AUG 6-10 7.19 1.52 0.90 244 1.36 0.73 6.50
AUG 11-15- 7.60 1.19 1.06 176 1.66 0.65 575
AUG 16-20 2.94 1.55 121 1.46 310 062 1.70
AUG 21-25 345 4.48 1.00 130 6.07 0.4 9.67
AUG 26-31 2,24 3.88 1.19 126 3.04 0.93 951
SEP 1-5 388 . 4.44 1.79 1.26 214 0.91 6.05
SEP 6-10 947 5.62 2.37 1.26 .61 0.95 3.00
SEP 11-15 8.0% 5.02 0.97 1.26 113 1.24 1.89
SEP 16-20 2.83 2.53 0.90 1.26 8.11 1.36 2.26
SEP 21-25 2715 .60 0.65 1.51 4.80 .45 7.90
SEP 26-30 1.71 4.64 0.44 i.71 2.24 1.11 41.21
QCT 1-5 1.25 631 [.28 i1 1.89 0.50 -
ocT 6-10 0.39 11.63 3.47 1.71 4.22 0.38 -
ocr 11-15 1.18 17.80 4.81 1.71 295 0.50 -
[8/84) 16-20 2.06 8.46 1.35 1.7 1.76 0.90 -
91643 21-25 2.17 13.23 1.95 1.71 1.67 0.93 -
OCT 26-31 4.99 5.7% 1.55 1.71 1.74 0.68 -
NOov 1-5 10.67 5.20 1.95 171 2.69 0.70 -
NOV 610 9.78 8.24 1.95° 10.65 329 1.54 -
NOV 11-15 8.08 4.58 1.95 1126 298 6.16 -
NOV 16-20 278 8.31 1.95 1614 2.75 5.08 -
NOV 21-25 295 5.67 2.54 16.29 1.61 6.3 -
NOV 26-30 2661 4,49 3.02 1267 1.71 2.60 -
DEC 1-5 37.06 2.68 .63 8.53 1.72 1.50 -
DEC 6-10 923 2.14 2.70 7.87 1.35 1.06 -
DEC 11-15 3.10 1.81 .87 5.12 1.32 0.96 -
DEC 16-20 2.18 1.42 J.18 9,06 £.29 0.89 -
DEC 2125 1.51 .10 2.21 9.35 £.17 0.83 -
DEC 26-31 1.98 6,13 1.83 4.74 0.83 0.65
Mean 3.50 3.76 £.59 4.30 3.51 1.51 -
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Table D.4.1 Recorded Fioods at 2GC4

Year Recorded Max. Water Discharge
Daie Level (ft) (cu.m/s)
1954 May. 24 6.03 68.5
1955 Oct.2 4.00 25.2
1956 Apr. 30 - 5.56 56.0
1957 May. 30 4.65 36.2
19568 May. 13 6.90 96.8
1959 ' May. 25 3.371 16.0
1960 Oct. 2 3.16 14.3
1861 ' Nov, 18 10.55 292.0
1962 May.10 8.92 188.0
1963 May. 27 9.75 239.0
1964 Apr. 23 6.40 80.4
1965 May. 7 3.67 20.5
19866 Sept. 4 4.44 - 325
1967 May. 11 8.05 144.0
1968 Apr. 26 10.38 . 2B80.0
1969 May. 18 4.40 31.7.
1970 Jul. 4 5.74 60.6
1971 Jun. 6 _ 5.07 44.7
1972 Nov. 13 457 34.8
1973 © Aug. 11 2.60 8.3
1874 Sept. 9 5.35 . 50.9
1975 Aug. 20 4.76 38.5
1976 Aug. 30 3.43 17.4
1977 “Apr. 30 8.99 192.0
1978 May. 3 7.43 118.0
1979 Jun. 24 3.76 217
1980 May. 9 : 6.00 67.4
1981 Apr. 10 6.70 90.3
1982 ' Dec. 1 : 6.00 67.4

1983 Oct. 22 5.18 - 47.3
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Table D.5.1 Suspended Loads Measurement Records (1/3)

Date Discharge Sus.Loads Date Discharpe Sus. Loads
(cusecs) (cu.mysec) (ton/day) (cusecs) (cu.mfsec) (ton/day)

{1) MOWD's Records

“Year : 1948 Apr.22 105 2.97 14.77
Apr.2 25 071 0.36 Apr.20 - 156 4.41 “12.73
Apr.18 192 5.43 129.76
Year : 1949 Apr.27 56 1.59 0.84
Mar.30 24 0.68 2.52 May.19 67 1.88 5.99
Apr.14 51 1.43 5.57 May.16 62 1.76 3.03
Apr.14 59 1.67 5.54 May.12 58 1.63 6.13
Apr.22 147 4.16 14.08 May.11 68 1.93 10.34
Apr.27 111 3.14 22.41 May.5 49 1.39 3.46
May.26 56 1.59 6.06 May.3 64 1.80 9.04
Jun.8 59 1.67 14.52 May.1 59 1.67 6.42
Jun.17 70 1.97- . 17.16 Jun.17 135 3.82 43.71
Jun.29 179 5.07 63.91 Jun.14 79 2.24 11.72
Jul.15 137 3.88 36.02 Jun.2 53 1.51 8.30
Aug.16 222 6.28 35.74 Jun.8 59 1.67 7.91
Ang.19 205 5.80 23.62 Jun.27 78 2.20 22.59
Aug3l 670  18.96 63.78 Jun.23 107 3.03 39.05
Aug.31 - 568 -16.07 91.81 Jul.15 345 9.76 240.34
Sep.4 445 12.59 37.96 Jul.20 395 11.18 16.59
Sep.8 260 7.36 12.41 Aug.2 433 12.25 260.47
Sep.20 445 ~12.59 98.38 Aug.18 425 1203  1,196.73
Sep.27 260 7.36 13.12 Aug.28 536 15.17 195.74
Oct.256 63 1.84 3.34 Aug.29 1,060 30.00 1,094.90
Nov.17 83 2.34 4.14 Sep.6 4383 13.67 150.25
Dec.1 49 1.39 1.95 Sep.13 116 3.28 27.25
Dec.12 48 1.35 274 Sep.22 544 15.40 157.06
Dec.28 70 1.97 3.49 Sep.18 460 13.02 166.14
: Oct.12 116 3.28 20.88
Year : 1950 _ ' Nov.14 71 2.02 7.12
Jan.26 44 1.23 0.78 Nov.18 102 2.89 7.42
Mar3 24 0.68 0.98 Cct.3 135 31.82 20.30
Mar.9 32 0.91 0.65 Dec.5 58 1.63 3.84
Mar, 10 44 1.23 0.27 DEc.14 48 1.35 2.28
Mar.11 - 41 1.16 0.77
Feb.18 30 0.84 1.32 Year : 1951
Mar.29 45 1.27 0.69 Jan.16 32 - 0.91 0.51
Feb.23 30 0.84 1.21 Feb.27 23 0.65 2.98
Mar.24 61 1.71 0.48 Feb.20 26 0.74 2.68
Apr.12 52 147 3,27 : Feb.13 24 0.68 1.50
Apr.13 96 272 4,51 Feb.7 27 0.77 2.43
Apr.14 130 3.68 18 92 Mar.26 41 1.16 1.58
Apr.15 109 3.08 19.36 Mar.15 40 1.12 1.01
Apr2s 73 2.06 (.86 Mar.12 29 (.81 2.35
Apr.22 1035 2.97 14.77 Mar.13 © 33 0.94 2.72
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Table D.5.1 Suspended Loads Measurement Records (2/3)

Date Discharge Sus.L.oads Date Discharge Sus. Loads
(cusecs)  (cu.fsec) (ton/day) (cusecs) (cu.mfsecy (ton/day)
Year: 1951 Year : 1953 -
Apr.14 133 3.76 12.29 Jun.25 73 2.06 12.00
Apr.l 89 2.53 6.13 Jul.27 36 1.01 1.10
Apr.5 168 4.75 16.59 Jul.25 41 1.16 1.68
Mar.30 75 2.11 1.20 Sep.28 35 0.98 1.45
Apr.25 2,802 79.30  1,807.05 Sep.21 53 1.51 2.65
Apr.24 3,826 108.28 5,608.12 Oct.5 35 0.98 0.63
Apr.19 1,598 4522 843.15 QOct. 19 98 2,77 - 734
Apr.25 2,432 68.83 1,707.2% Oct.12 33 0.94 2.99
Apr.27 1,968 55.69 1,311.60 Oct.26 36 243 4.90
May.3 592 16.75 267.66 Nov.2 139 3.93 0.19
May.2 885 25.05 41991 Nov.9 59 1.67 1.91
Apr.16 2,200 62.26 8,533.57 Nov.16 81 2.29 437
Apr.9 720 20.38 451.61 Dec.21 49 1.39 1.51
Apr.13 895 25.33 453.02 Dec.14 100 2.82 438
Apr.11 496 14.04 88.02 '
Jun.23 168 4.75 17.06
Year ; 1952 _ Year : 1954 :
May.5 368 10.41 181.63 Jan.11 26 0.74 0.60
May.6 609 17.23 463.11 Jan.18 25 0.71 0.40
May.23 275 7.78 112.34 Jan.25 25 0.71 Q.41
May.26 177 5.01 15.24 Feb.8 20 0.56 0.22
May.27 336 10.07 96.06 Feb.1 23 0.65 0.33
May.27 139 3.93 23.36 Feb.2 22 0.62 0.34
May.15 916 2592 206.53 Feb.8 20 0.56 0.22
May.15 320 23.21 357.36 Feb.15 22 0.62 0.51
May.15 . 790 22.36 233.16 Mar.1 22 0.62 0.47
May.16 855 24.20 379.00 Mar.8 20 0.56 0:37
May.2 181 5.12 - 9242 Mar.15 22 0.62 0.31
May.14 613 17.35 202.64 Mar.22 18 0.50 0.22
May.23 277 7.84 120.10 Apr.5 36 1.01 4.68
‘May.23 217 7.84 122,81 Apr.12 98 276 10.53
May.15 940 26.60 359.52 Apr.26 51 1.43 2.20
May.15 1,034 29.26 646.41 Apr.29 20 0.56 021
May.16 780 2207 31148 May.10 377 10.67 170.35
May.16 670 18.96 - 1324.39 May.17 1,598 4522  2978.89
‘May.14 556 15.73 194.47 May.24 1,120 31.70 602.19
May.14 496 14.04 309.96 May.31 365 10.33 62.37
May.15 508 14,38 388.67" Jun.7 577 16.33 42246
May.15 508 14.38 296.68 Jun.21 425 12.03 64.05
May.23 319 9.03 127.70 Jun.28 425 - 12,03 44.86
May.23 311 8.80  157.52 May.3 255 7.22 - 46.28
May.24 236 6.68 62.05 Jul.5 311 8.80 44.67
May.26 137 - 3.88 22.48 Jul.12 © 337 9.54 63.51
May.27 277 7.84 73.19 ; 3
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Table D.5.1 Suspended Loads Measurement Records (3/3)

Date Discharge Sus.Loads Date Discharge Sus. Loads
(cusecs)  (cu.fsec) (ton/day) {cusecs) (cu.mfsec) (ton/day)
Year : 1954 Year: 1954
Jul.19 194 5.49 23.710 June.13 33 .94 2.14
Tul.26 496 14.04 310.43 June 20 38 1.09 2.30
Auvg.2 820 - 23.21 351.57 Aug.24 536 15.17 185.50
Aug9 205 5.80 18.87 Sep.5 536 15.17 171.16
Aug.16 321 9.08 4580 - Dec.19 240 6.79 = 48.41
Aug.23 1,034 2026 896.35
Aug.30 416 - 11,77 4742 Year: 1956
Sep.6 260 7.36 50.57 Jan.2 633 17.91 386.87
Sep.13 658 18.62 261.17 Jan.9 139 3.93 20.17
Sep.20 243 - 6.88 20.67 Jan.16 89 2.53 7.17
Sep.27 240 6.79 31.87 Jan.23 224 6.34 31.90
Oct.4 433 12.25 117.40 Jan.30 324 0.17 54.97
Oct.11 147 4.16 8.79 Feb.6 130 3.68 11.28
Oct.18 109 3.08 5.54 Feb.13 76 2.15 3.26
Oct.25 135 3.82 12.53 Feb.20 1,134 32.09 937.95
Nov.1 162 4.58 17.41 Feb.27 93 2.63 13,15
Nov.8 105 2.97 6.50 Mar.5 61 1.71 478
Nov.15 84 2.39 5.16 Mar.12 53 1.51 2.35
Nov.22 70 1.97 2.74 Mar.19 52 1.47 2.99
Nov.29 71 2.02 2.25 Mar.26 45 1.27 2.46
Dec.6 162 4.58 8.55 Apr.9 58 1.63 2.86
Dec.13 83 2.34 5.04 Apr.16 86 2.43 3.98
Dec.14 100 2.82 438 May.7 1,034 29.26 696.75
Dec.20 70 1.97 1.86 May.14 365 10.33 73.80
Dec.21 58 1.63 1.15 May.21 536 15.17 211.20
Dec.21 49 1.39 1.51 May.28 356 16.07 79.53
June.4 203 5.74 44.76
Year: 1955 _ June,11 128 3.62 19.62
Jan.3 58 1.63 4.26 Jupe.18 91 2.58 7.79
Jan.10 41 1.16 3.57 June.25 272 7.70 51.46
Jan,17 38 1.09 2.68 July.16 137 3.88 21.03
Jan.24 37 1.05 3.34 Sep.3 0922 26.09 278.64
Jan.31 33 0.94 209 Sep.10 820 2321 188.73
Feb.7 58 1.63 5.65 Sep.17 365 10.33 73.10
Feb.14 51 1.43 6.21 Sep.24 226 6.40 31.43
Feb.21 32 0.91 241 Oct.1 623 17.63 260.50
Feb.28 64 1.80 5.13 Oct.8 670 18.96 132.14
Mar.2 - 26 074 2.60 Oct. 15 351 9.93 56.76
Mar.7 37 1.05 3.82 Oct.22 260 7.36 33.96
Mar.14 29 0.81 2.3
Mar.28 30 0.84 2.39 Year: 1957 :
Apr.d 32 0.91 2.56 Jan.28 51 1.43 6.15
Apr.11 53 1.51 421 Feb.4 116 3.28 6.608
Apr.18 75 2.11 12.32 Feb.11 71 2.02 402
Apr.25 124 3.51 14.75 Feb.18 41 1.16 1.98
May.16 86 2,43 15.65 Feb.11 536 15.17 363.11
May.30 56 1.59 5.98
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