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Appendix A3.1 Basin Map and Location of the Study Site
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Route Serial No. Peint from Managua l Bridge name — Remark "
NIC.1 3 11319 ke | El Junquillal Via Sebaco
-Ditto- 4 135.64 San Nicolas -Ditto-
-Ditto- 5 150.33 Las Chanillas -Ditto-
-Ditto- 6 151.85 San Ramon -Ditto-
-Ditto- 18 226.89 Rio Inali -Ditto-
-Ditto- 19 22325 RioTapacali -Ditto-
NIC.3 26 119.05 El Guayacan Via Sebaco
NIC.26 45 170,952 La Banderita Via Leon |
~Ditto- 52 156.785 San Juan de Dios -Ditto- |
_Ditto- 54 108.154 Papalon | -Ditto-
-Ditto- 55 107.533 Solis | Ditto-

Figure Basin Map and Location of the Study Site
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Appendix A3.2 Ischyet Map and Location of Stations

SAN  SHIDORG
DEBARBACOCA

|
Station Name | ID Code Record Length Basin Number i
! |
Coendega 45003 1958-2001 .45 ‘
Ccotal 45017 1985-20C0 45 |
Leon 54043 1974-2002 64
] —
San Isidro de Barbacoa 69029 [ 1958-2000 69 J
Figure Ischyet Map and Location of Stations
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Appendix A3.3 Precipitation Data

Table Precipitation Data  Ocotal
RAINFALL RECORDS FROM OCOTAL

Metorological Station : OCOTAL

Code No.: 45017

Parameter : PRECIPITATION

Period : 1980-2000
Year Jan Feb Mar Apr May Jun ful Aug Sep Oct Now Dec TOTAL
1980 [+ 1 1.2 3.3 273.8 190.5 96.8 61.1 190.3 337.1 51.8 1.6 1208.3
1981 1.6 2.6 6.4 3.9 254.7 281 46.5 250 153.5 61.6 4.5 12.7 1079.0
1982 5.9 0.8 0.9 41.4 248.4 204.7 49 46.6 117.6 1.5 i1 2.4 820.2
1983 041 2.3 0.1 33.6 181.3 228.5 476 79.1 99.6 138.3) 73.6 %4 894.5
1984 7.2 4.5 79.5] 55| 48.3] 125.2 106.9 1456.8 316.4 66 4.5 3.2 962.5
1985 1.8 2.7 2.6 49.5 188.2 84.2 92.6 B62.5 98.4 96.6 29.8 105 719.4
1986 0.8 0 0 0.5 231.3 177.7 48.5 41.6 67.2 921 16.4 4.5 681.6
1987 3.9 0.8 11.8 18.4 108.4 154.8 116.7 50.7 84.8 124 3.8 3 569.5
1988 0.6 6 17.3 163 196.1 131.2 88.5 258 307.2 168.6 24.40 5.91 1366.8
1989 243 2.30 0.4 0 17.2 733 38.9 112.2 216.4 33.9 25.7 10.3) 534.0
1990 1.2 1.5 0.4 B6) 100.2 61 44.4 100.8 92.5 954 156.7 30.1 770.2
1991 1.3 0 1.2 1.4 188 09.8 38.1 58.4 33.8 191.5 33.3 4.52 £53.3
1992 4.6 23 (.9 a.5 130.4, 122.1 61.8 56.4 62.2 86.5, 2.1 6.1 558.7)
1993 2.3 0 11.3 70.8 256.5 120.8 43.7] B4.6 268.5 53.8 2.9 1.8 918.0
1994 5.4 1.1 2.2 47.3 1i2.7 44.5] 30.5 60.9 106.8 98.9 37.1 5.3 552.7|
1995 0.8 1.8 44.2 161.3 67 148.4 45.7 288.9 169.7 153.4 14.3 14.2] 1109.7
1996 2.8 0.7 1 30.7 163.7 26.4 161.3 230.7 89.6 i3 82.8 02 1.2
1997 3.6 2.8 3.7 24.6 25.6 229.2 58.4 30 157.3 140.5 21.3 0 696.8,
1998 0 0 24.9 2 1071 1094 169.4 252.3 208.2 776.2 66.3 1.3 17171
1999 5.7 38.6 11.1 10.7 68.5 68.6 132.7 827 310.3 150.3 4.7 1.6 922.5
2000 6.4 4 [y 4 51 12.1 42.3 46.6 175.6i 75.1 a2 10.2 438.5

A ge - 28 4.6 10.5 38.3 144.2 128.3 74.4 114.3 153.6 153.9 33.6 6.6 870.2

MAX 7.2 38.6 79.5 163.0 273.8 281.0 169.4 288.9 316.4 776.2 156.7 301 17171

}mn 0.0 0.0 0.0] 0.0 17.2 T2.1 3051 300 33.8 124 21 0.0 439.5}

Table Precipitation Data Condega
RAINFALL RECORDS FROM CONDEGA

Metorological Station : CONDEGA

Code : 45003 :

Parameter : PRECIPITATION

Period : 1980-2000
Year Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec TOTAL
1980 1.5 1.6 0 4.5 207 8 119.8 108.4 101.6 140.9 294.2 42.3 7| 10295
1981 0 4.5 36.6/ 16.4 185.5] 310.5 43.7 166 53.4 118 9.6 32.7] 976.9
1982 2.5 7.8 0.5 67.8 307 .4 170.8 52.8 39.8 89.3 62.3 18.3 10.3 B829.6,
1983 0.3 2.7 7.7 69.2 722 191.5 455 38| 901 52.7 51.1 14.7 735.7
1984 1.2 3 54.5 14.9 58 822 161.9 164.7 214.2 72.8 3.5 4.5 838.4
1985 2.5 0.5 2.4 18.4 79.5 37.4 82.7, 24.5 471 143 43.9 7.5 490.5
1686 3 )] 0 0 291.9 107.3 71.4 65.7 79.0 78.1 10.2 2.7 711.2
1987 22.5 2.2 63.6 18.4 119 63.4 75.4 143 75.1 115.1 27.1 15.9 740.7
1988 17.2 2.4 15.2 104.1 103.7 186.2 53.4 - 209 355.1 105.3 16.5 8.7 1176.8
1988 11.2 13.1 15 0 35.4 100.2 58.4 138.9 289.9 22.5 39.9 7.8 72R.6
1990 8.4, 6.3 3 15.7 97.4 31.1 40.2 115.8 B85.4 194.3 104.2 26.1 727.9
1991 9 2.4 0.2 0.2 126 86.7 1163 48.6 0 140 54.4]° 14.4 597.2
1992 5.1 8.8 2.5 2.7 25.6 68.2] - 59.5 25.6 141.7 61.7 3.8 17.3 492.3|
1983 16.8 4.3 2 83.8, 213.8, 234.7 48.6 104.7 200.9 B0.9 11.4 14.9 1020.86
1994 12.7 9.8 1.7 34.8 66.1 65.8) 19.3 82.8 138.8 107.2 57.5 3.6 600.1
1995 2.8 2.2 59.6 85.9 38.9 1845] 1186 215.8 203.9 1979 32.7 18.6 1159.4
1996 8.1 2 2.8 0.7 192.2 521 136.3 170.7 108.2 226.3 189.4 93 1098.1
1997 60 3.8 13.2 2.7 10.7 179.3 58.9 54.5 76.1 226.3 51.8 2.3 739.4
1998 3.8 0 80.1 0.2 61.6 98.2 70.2 214.7 197.7 6151 1.6} 17.6 1360.8
1998 12.1 74.2 14.7 241 97.1 97 2.2 47.1 262.2{ - 2215 233 3.9 939.4
2000 11 4.2 G 2.1 110.3 96.4 39.9 64.1 218.6 84.4) 28 10.3 B67.3

Averaege 9.8 7.8 17.2 27.4 122.6 t22.1 72.6 111.2 146.1 153.3 39.7 11.8 840.7|

MAX 60.0 74.2 80.1 104.1 307.4 310.5 161.9 215.8 355.1 §15.1 188.4 32.7] 1360.8

[MIN 0.0 0.0 0.0 0.0 10.7, 31.1 19.3 24.5 0.0F 22.5 1.6 2.3 490.5
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Table Precipitation Data  San Ishidoro de Barbacoa

RAINFALL RECORDS FROM SAN ISIDRO BARBACOA

Metorological Staiion : San isidro de Barbacoa/Rail Gonzélez

Code : 69029
Parameter : PRECIPITATION
Period : 1980-2000
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec TOTAL
1980 0.8 1] [ 0 344.7 i62.2 1453} 1513 133.7] 283.3 164.6 0.5 1386.4
1981 0 0 31.4) 217 183.3 300.5 40.3 231.3 58.2 98.9 31.5 75 1064.6
1982 0.7 1.1 1 12.8 438.6 167.6 47.9 159 83.9 85.1 20.9 16 891.5
1983 0 0.9 9.5 26.5] 84.2 100.9 54.1 148.7) 108.4 37.3 44.2 4.5 619.2
1984 0 0 12.5 13.6 10.4 113.3 112.6/ 192 301.7 48.5 5.2 3 812.8
1985 o) 0 0 55 B82.8 88.4 64.1 89.1 117.7 245.9 80.9 0.2 824.1
1988 0 5.3 0.5 O 161.2 46 £9.5 75.1 96.6 50.1 15.9 1 521.2
1987 9.5 0 11 0 36.3 95.6 138.4 108.3 194.6 47.5 1.7 220.8 B68.7
1088 0.4 1.3 22.3 103.7 1157 166.2 55.8 120.3 193.4, 2171 58.1 4.6 1058.0
1989 3.1 1.0 0 0 33.8 1315 150 184.9 166.5 57 20 15.8 763.4
1980 0 0.5 0 20.9 117.1). 78 758 67.8 111.2 143.6 107.6 7.3 729.8
1991 1.6 1 0 1.6 182.1 96 17.9 14.2 121.4 96.3 40.2] 0.3 5726
1992 0.3 5.7 G 0 73 1309 70.3 43.5 188 57 5! 29.7 8.1 807.1
1993 7.6 0 0.9 0.8 275.3 208.4 61.6 £9.6 335.2 120.4 13.2 1.6 1104.4/
1994 1.5 1.8 2 84.6 941.6 154.9 21.8 70.8 188.7 1124 B8.9 2 831.0
1985 0.4 C 67.5 57.7 129 184.6 324 439.3 297 324.9 18.7 15.9 1567.4
1086 9.9 0.3 38.4 2.6 149.5 43.2) 204.4 215.3 101.1 340.4 221.8 0.6 1327.5
1997 2.5 0 18.9 5.9 10.1 252 97.6 11.4 1021 157.7 67.6 0 725.7
1998 0 0 3.5 G 125.8 82.6 44.8 154.8 139.7 3834 65 3.2 1517.9
1998 10.1 1.8 1.7] 8.8 56.3 144.3 85.4 101.7 265.5 215 11.9 0 912.5
2000 0 Q.1 0.9 0 71 707 87 89.7 2949 826 123 0.7 5885
Averaege 2.3 1.0 10.8 19.8 132,01 134.7 B0.3 125.5 172.1 1774 53.4 14.9 923.7
MAX ) 10.1 5.7 67.5 103.7 438.6 300.5 204.4 439.3 335.2 888.4 221.8 220.8 1567.4
|MIN 0.0 0.0 0.0 0.0 10.1 43.2 17.9 11.4] 58.2) 37.3 1.7 0.0} 521.2
Table Precipitation Data Leon
RAINFALL RECORDS FROM LEON
Metofogical Station : LEON-Aeropuerto Godoy
Code - 64043
Parameter : PRECIPITATION
Period : 1980-2000
Year Jan Feb Mar Apr May Jun Jul | Aug Sep Oct Nov Dec TOTAL
1880 O 0 0 0 168.1 218.3 121.6 51.5 283.3 183.9 1256.7 229 1186.3
1981 0 0 54.8 0 444.9 550.2 427 276.5 263 446.7 2.6 7.2] 21886
1982 39.6/ 0 0 - o 1214.9 126.1 8.1 7.5 383.3 10 1 -$3.5 1904,
15983 0.4 0 1.4 23 91.8 158.2 59.8 94| 308 251.8 176.2 9.8 11542
1984 0 0.1 1 11.3 150 184.8 121.2 94 507.8 151 271 0 1248.3
1985 0 0 75.2 66.4 146.9 220.5 230.9 178.2 595.7 91.2 1.9 1616.9
1936 0 5.7 ) 4] 470.9 2519 . 155 64.4 170 238.1 8.7] - 0 1247.2
19387 1.8 O 2.4 4] 167.4 266 156.9 143.8 301.1 168.6 0.2 0.5 1187.7
1988 [¢] 0| 0.6 1.8 264.9 282.9 231.8 7327 386.2 483.5 17.5 0.8 2402.7
1988 [} 0 0 G 60.8 270.7 190 281 4726 117.5 126.7 46.7 1576
1980 1] 0 [ 100 139.8 57.8 81.6 97.8 326.5] . 2829 92.8 11 1180.3
1991 1.4 0 0 61 274.8 188.6 243 92.9 209.1 203.3 33.3 1.2 1089.9
1992 0 3.3 0 0 59.1 173.9 19.6 128.8 376.7 38.3 49.2 13 863.9
1983 2.3 0 0.3 4.9 474.8 3225 16.9 128.9) 681.4, 8%.2 38.4 0 . 17596
1694 0.5 0 1.7 81.8 181.7 106.1 1.8 218 295.8 239 282.8 G 1359.2
1985 0 1} 5.5 13.9 150.4 275.7 183 390.7 441.1 645.9 12.3 21.2] 21497
1986 8.4 0 0 1.6 255.9 202.7 336.3 203 318.2 495.3 430.6 "0 2253
1957 0.6 0 0|- 13.1 42.3 543.1 32.5 36.8 1452 227.2 58.2 0 1095
1958 0 0 0.6 &l 76 114.3 132.7 2457 495 1338.6 129.3 0.2] 25475
1999 O 0 0.9 121 98.1 257.8 83.8 211.3 1107.9 336.3 1164 05f 22251
2000 0.3 ] 1] Y 93.4 12 64.2 116.9 703.6 279.2 108.4 0.1 147941
Averaege . 2.6 0.4 3.3 18.8 232.7 229.1 107.8 185.1 397.9 329.7 91.9 6.7 1606.1
AMAX 39.6 5.7 54.8 100 1214.9 550.2 336.3 732.7 1107.9 1338.6 430.6 46.7] 25475
WIN 0 0| of 0 32,3 57.8] 1.8 7.5 145.2 39.3} 0.2 4 $63.0]
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Appendix A3.4 Watershed Map

) B

- Partsagua

i f"’

2 Fre Sprinfuada T, 52 00 ;.. Migricuenca El Junguilial
— ———— 69 =T

Watershed E1 Junquollal
THE STUDY PAGE 43-5 ‘
ON VULNERABILITY REDUCTION . ORIENTAL CONS IULTAN TS CO., LTD.
FOR MAJOR ROADS , . in association with

IN THE REPUBLIC OF NICARAGUA JAPAN ENGINEERING CONSULTANTS CO., LTI



JICA STUDY TEAM

% -Gt
SEJGDIN UG BIBNICISIN

g

3 .
. I F

L3

o

mm,i X

A

£

Ll

EIEEY]

f
L —

SRIO0IN URE BJUBNY w

£ H

ROAD DISASTER PREVENTION PLAN REPORT = APPENDIX

! A

R RS T S

T 8 Y
ot Y
»M. ~
) * N -
i s L N
- Ay . RN 4
o ’ 4 i . % %. i ¥ b
ik . zv_. Em\* ‘L.,.:. ;
(R S S0 O
Aind

in association with

ORIENTAL CONSULTANTS CO., LTD.
JAPAN ENGINEERING CONSULTANTS CO., LTD.

Watershe.d San Nicolas
PAGE A3-6

ON VULNERABILITY REDUCTION
IN THE REPUBLIC OF NICARAGUA

FOR MAJOR ROADS

THE STUDY




ROAD DISASTER PREVENTION PLAN REPORT  APPENDIY JICA STUDY TEAM
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Appendix A4  Traffic Survey Sheets
A4.1 Traffic Count

TRAFFIC STUDY FOR VUILNERABILITY REDUCTION ON MAJOR ROADS IN NICARAGUA ORIENTAL CONSULTANTS CO,, LTD
JICA STUDY TEAM JAPAN ENGINEERING CONSULTANTS CO., LTD
CONTEO DE TRAFICO - RECORDING SHEET
Mimem de 4 Nombre de [a Estacién Numere de Hoja
Estacién San Ishidoro, NIC 26
Direccitn de Trifico Nombre de Contador
Fecha Clima
Enp:rma.nmwm Vaitcuio de Winibus dutohus  |Gamicn Peguefio) Csidn Pesado | S | Metociciets | Bicicets | Trcor | Gamibnes | Otros
- Nt 1 <2 asienios | _>25 aviemitce 2ejes 3eios SySeies ty remolq Motz 2
T:00 715
7:15 7:30
7:30 T:45
T:45 8:00
8:00 8:15
818 8:30
8:30 8:45
B:45 9:00
3,00 g15
13 536
4:30 9:45
9:45 10:00
18:00 10:15
10:15 10230
10:30 10:45
1045 1100
11:60 11:15
11:15 11,30
11:30 11:45
11:45 1200
12:00 12:15
12:15 12:30
12:30 12:45
12:45 13:00
13:00 13:15
1315 13:30
13:30 12:45
13:45 14:00
14:00 14:15
14:15 14:30
14:30 14:45
14:45 15:00
15:00 15:15
15:15 15:30
15:30 15:45
15:45 16:00
16:00 16:15
16:15 16:30
16:30 16:45
16:45 17:00
] 715
17:45 17:30
17:30 1745
17:45 18:00
18:00 18:15
18:15 18:30
18:30 18:45
18:45 18:00
Por efemplo Notad Vehiclulo de Pasajeros{Sédan) ; Tayotz Corolla; Mitsubushi Lancer; Nissan Sentra
Nota? Camidneta (Ullitario) ; Toyots Hilux, Lend Cruiser; Mitsubishi Montero; Nissan Samurai
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