survey. Calculations were carried out from July 15 (8:00 am) to September 30 (7:00 am) in
1995 at the time step of 1 or 2 minutes.  Figure B. 24 shows the results of caleulated

waterlevel in the Middle reach and the Lower reach.
11. DESIGN PISCHARGE
11.1 Rainfall Analysis

Rainfall to determine the design discharge was analyzed in consideration of characteristics of
rainfall which would cause flooding in the basin. The following is the principal items to
establish the design rainfall:

+ lIntensily by return period

* Unit and total duration of rainfalls

+ Distribution in arca

» Pattern of hyctograph

Six (6) rainfall gauging stations which were functioning in September, 1988 are San Francisco
Gotera, Beneficic El Papalon, Santiago de Maria, El Sitio, Puerto Parada and Corinto.
Among them, San Francisco Gotera, El Papaton and Santiago de Maria have conlinuous daily
data for more than 30 years. Probability study was made for these stations. ‘The annual
maximum rainfalls of these stations are listed in Table B. 8 for various durationof 1, 2, 3, 4, 5,
7, 14 and 30 days.

Basin mean probable rainfall was calculated based on the point rainfalls at these 3 stations
applying Thiessen ratios of 0.300 for San Francisco Gotera, 0.509 for El Papalon and 0.191
for Santiago de Maria as follows:

(Probable Basin Mean 7-day Rainfall)

Return period Basin mean Retum period Basin mean
(yr.) rainfall (mm) (yr.) rainfall (mm)
100 362.2 5 240.9
- 50 335.5 2 191.4
20 299.9 1.05 120.0
10 2717

Unit duration of rainfall was set to be 6 hours so that the flood peak might not be
overshadowed, considering the concentration time at Villerias which is the upper-end station of
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the runoff model.  On the other hand, tota! duration of consecutive rainfall was sct to be 7
days based on the lag time of flood wave at Las Conchas which is the lower-end station of the
flood flow model.  Figure B. 16 shows that annual variations of daily discharge and daily

rawnfall at major stations in 1975,

The rainfall distribution in arca was studied for annual maximum $-day and 7-day rainfalls of

past floods in the basin.  Reduction curve of point rainfall is shown in Figure B. 9.

Runoff calculation was preliminarily carricd out to examine the eftect of hyetograph patterns to
runoff peak, using rainfall patterns of the biggest three flocds in 1988, 1992 and 1982 for 10-
and 100-year return periods. According to the calculation, it is confimed that the rainfall
pattern of the 1988-flood gives the fargest runoff at any points between Villerias to river mouth

as shown below:

(Comparison of Peak Runoffs for Different Rainfall Patterns)

Location Runoff for 10-yr. Rainfall (m*/s) | Runoff for 100-y«. Rainfall (m*/s)
Scp.1988 ;i Sep.1992 : Sep.1982 | Sep.1988 § Sep.1992 ¢ Sep.1982
| Villerias | . 910 690 i...670 ) Lalo : 970 .99
| Moscose ] .. 020 ;710 i 710 1,600 : .99 i 1050
DiDxlido | 1,230 § 690 | 880 | 2010 ! 1220 | -1420
Yado Marin_ | 1,320 740 :....950 2,190 i.1310 1,580
LasConchas| 1470 : 720 §..1120 | 2470 : 1,370 i 1,900
River mouth 1,480 790 1,130 2,480 1,370 1,910

11.2 Design Rainfall
Duily rainfall distributions of the 1988-flood (10-16 Septeinber) at 4 rainfalt stations available
in the basin (refer to Table B. 20) were selected as the basic hyetographs for design discharge

calculation by the following reasons:

The 1988 flood is one of the biggest flood in the basin.  Seven-day rainfall of the 1988 flood
was evaluated to be 50-year flood.

The rainfail peak of the 19388 flood occurred at the latter portion of the hyetograﬁh, which is apt
to heighten the runoff peak more. -
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According to comparative study of hyetograph pattern, the rainfall pattern in 1988 flood was
confirmed to yield the largest runoff at any sections between Villerias to the river mouth.

Design rainfall hyetograph was established (as shown in Figure B. 25) based on the result of
rainfall analysis as follows: )
Unit duration of rainfall: 6 hours
Total duration of consecutive rainfall: 7 days
Pattern of basic hyctograph:  Daily rainfall patterns of the 1988 flood at San Francisco
Golera, Beneficio El Papalon, Santiago de Marta, El Sitio,
Pucrto Parada and Corinto stations.

Peak rainfall: Six-hour rainfalls at the rainfall peak were adjusted so as to
be the specified probable rainfall height.
Total rainfall: Six-hour rainfalls during 7 days were proportionally

adjusted, except for the peak, so that the total 7-day rainfall
shoutd be the specified probable rainfall depth.

The design rainfall for 10-year return peried is shown in Table B. 21.
11.3 Design Discharge Distribution

In order to discuss features of flood control master plan, design discharge distribution was
calculated for the cases of the with- and without- project conditions.

Design discharge distribution under the without-inundation condition is called here “discharge

without inundation’.
11.3.1 Discharge Without Inundation

The discharge without inundation was calculated based on the 1.05, 2, 5, 10, 20, 50, 100-year
probable rainfalls under the following conditions. The hydrographs at respective sections and
the discharge distribution are shown in Figure.B.26 and Figure.B.27, respectively.

Basin: Future condition
Channel:  Future condition without any overflow
Runoff retention function of the existing Lake Olomega and Lake Jocotal is not taken into

account.
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Land use for the design was set to consider the expected spread of urban area from the land use

in 1996.
___Land use in the Basin for the design (Unit:%)

Land use Design | Land usec | Design
Urban arca 1.7 | Fruits 0.4
Basic grain 4.9 Ve?leiable 0.4
Pasture 64.7 | Forest 14.7
Coffee 6.2 | Water 1.6
Sugar cane 1.7 | Lava 1.2
Henequen 2.3

11.3.2 Discharge With Floodwater Storage Facitities

Discharge with floodwater storage facilities such as Dam, Lake Olomega and Lake Jocotal was
calculated for the discussion of alternatives.  The details on these simulation are described in

Data Book.
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Table B.1  LIST OF METEOROLOGICAL OBSERVATORIES IN
AND AROUND THE SAN MIGUEL RIVER BASIN

Index Name of Station Longitude West

Latitude Norih  Elevation +MSL

U-6  Santiago de Maria Bg8-283 13-26.1 920
M-6 El Papaton 88-07.6 13-26.4 80
N-15 La Union 87-529 13-19.% 95
Z-2  San Francisco Gotera 38-064 13-11.8 250
8-10 liopango £9-07.1 13-41.9 615

Table.B.2 LIST OF RAINFALL GAUGE STATION IN AND AROUND STUDY AREA

No Code  Siation Name Latitude Longitude ElevationdsL)  Type Open Close
1 M02 San Miguel-Fenadesat 13.29 8510 105 A 1931 1987
2 MO0Y  Lolotique 13.33.4 83212 675 A 19790 1987
3 M0O5  Ciudad Barrios 13.45.9 88.16.3 860 A 1970 1937
4 MO06 Beneficio El Papalon  13.27 83.07 80 B 1560 -
S MO7 San Jorge 1325 83821 330 A 1962 -
6 MI2 Canionlalava 13.21.3 38149 40 A 1964 1978
7 M4  Hacienda San Jose 13.13 8%.11 45 A 1966 1979
8 MI5 Beneficio El Sitio 13.3 83.12 140 A 1959 -
9 MIl6 Chapeltique 13.38 83.16 190 A 1963 -
10 MI7 Hacienda El Canal 13.19 83.18 30 A 1970 1980
1l MI8 Seson 13.43 8822 195 B 1970 -
12 N0l Clomega 13.187 83017 70 0r 80 A 1931 1987
13 NIl Yucuaiquin 13.33 3%.00 460 A 1967 -
14 N4 ElCarmen 13.21 $8.00 105 A 1969 1979
15 N6 San Algjo 13.26 37.5% 170 A 1970 -
16 U04 Usulutan 13204 83263 15 - A 1931 19387
17  UQS  Santiago de Maria 13.29 3828 920 B 1959 -
18 U088  Beneficio San Maurici 13.26 3329 550 A 1959 1982
19 Ul3  Jucvaran 13.15.5 381438 764 A 1970 -
20  Ul4  Puerto Parada 13.152 88266 2 A 1970 1987
21 702  SanFrancisco Golera 13.41.3  38.054 250 B 1970 1987
22 205 Corinto 13.48 §1.58 820 A - -
23 Z06  Jocoro 13.37 38.02 250 A 1969 1995
24 708  Osicala 13.48 88.09 560 A 1662 1995
Remark: Type A is Pluviometer.
Remark:  Type B is Self-recording rain gauge
Table.B.3 LIST OF STREAM GAUGE STATION INSTUDY AREA
Noe Code Station Name Latitude Longitud ltem Elevation(MSL)  Open Close Remark
t 48-01-01 San Miguel at Moscoso 13.26 8309 HQ 76.02 Jul-58 1978
2 48-01-02 San Miguel at Vado Masin 13.18 8317 HQ 18.78 May-59 1981 Reopenin 1394
3 48-01-03 San Miguel at La Canoa(El Delirio} 13.20 8809  HQ - May-62  Jun-05 o
4 48-01-04 San Miguel at Las Conchas 13.17 8325 HQ 15.23 Jul-63 1982
5 48-01-05 San Miguel at Villerias 1331 88.11 HQ 87.43 Jul-65 1980 Reopen in 1995
6 48-02.01 San Esteban 2t La Reforma 1332 8813 HQ 206.57 Jul-65 1978
7 48-03-0% Lake Olomegaal Puerto Viejo 1318 8303 H 63.58 ep-66 1982
8 48-04-01 Taisthuat at Hato Nueve 1329 8309 HQ 92.87 Mar-67 May-77

H: WaterlevelSelfrecording)
Q: Discharge{Converted from H)
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Table.B.4 MONTHLY METEOROLOGICAL DATA
(1) TemperzbareiCelsy
Kawe of Slatih Tem Tin Fb Rlar Eoc hi2 Fun Jub Aag T TRy - Owe ov D Average
[ Madoam| 3757 315 370 333~ BT /HITTTTH H H R VWY | W3
Hepango Ammum 153 155 75 (1 4] 1¢3 13é 131 (B} 2 o 178 187 82
MeJian PR 228 238 24 2 133 2312 F31 | 18 17 213 nsy 134G
[ WMadimum| 135 oY 30 09 3 A0 R T 1 4 T 2
Santlags de Masiz AGniroum 161 162 153 151 185 133 132 131 50 i1 13 168 13
Median 212 e 2% ns 2125 119 216 73 s 215 214 i 214
Madrwn| 35T 385 337 Bt 359 3E 315 313 319 31% 39 351 3517
1 Fapalon Minimurm 182 1 28 128 | 129 03 Fix 29 o 216 193 15¢ a1} |
Meadian 69 216 o ] 90 282 159 w3 67 5% 38 5B 258 268
aximnm _EI_Z—BT_TTE—!W___W—IH—TW‘BWIT,—T!W—TYS—'—HTW
1:lTion LS S Qs 26 31 46 M2 234 54 3 223 7 214 224 B
Madian 232 279 a0 s it 276 252 214 253 63 272 272 ns
Maxiwr| 31F 356 k.3 3Tt 3y )2 333 370 3E EH) 3310 112 fE
$an Fraacisce Gotera | AGintmarn 13 151 2] 20 16 20 1R ] 26 FL) 4 291 1% 209
Ledan 38 -3 % 236 74 160 263 359 53 54 256 %S 64
Soarce MAG Almana ue Sahatoreno 1955
Y Humidie (")
None of Station ftem Jan Feb Kiar Apr May Jan, LX)} Aug Sep Ot New Dec | Averass
Nopargo medan &7 [L N kL LA 153 B2 .13 LX3 13 W
Mminifem 1) 1% 12 1] H 5 15 22 2% 6 - 16 14 358
" Cartago 8¢ Manz medoan %7 [3) [£3 7i 5] B3 3 Fj o 11 E7 3 W H
TainimLm 13 10 4 1] 17 I3 21 22 23 26 27 15 1.2
ElPepslon median 33 3 L3 [ ki 73 71 kL3 |5 |3 73 [3]
miniFum 1 - 1 13 1] x 3] 19 £ 31 28 ) 15 I8 &)
Lalnan madian 3 £ 5 3 3% 3 [ 4§ 7 P T [ LI [1%]
minimen 20 13 LE] 1 113 12} 2 31 25 26 1 13 (PR
TanFranc <o Dot | medan 123 53 I3 i3 [5) I3 kL 73 (] 7 (2] & [5L3
Minimwen 17 13 n 19 13 2 I3 13 7 4 3 13 &5
Source MAG Almanagae Salh adorend 1996
13) Fainfas) (mm)
Kame of Siatvn Tem Tan T Mar Apr May Jun 3l Aug Sep Ot Nov Brec Totd
Hefangs Klean T ¥ L 3 X ki3] ki1 o5 1 pi3] 3 3 175
Santiaze de Marg Afean 1 4 it 1% 189 iR 25F FLS At 259 73 ? 1853,
&k Fapaton Meain 1 2 1 1 55 riid 201 25 331 200 1% 5 3431
EaUnion Aeza 1 4 3 3} 19 6} 178 213 ist 246 q1 & 1518
SoaFrawisco Gowerd | Aean 2 4 3 £3 251 M 235 283 o238 38 51 3 ELA

Soure MAG AMmanique Salvakereno 1956
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Table. B9 PROBABILE RAINFALL BY RETURN PERIOD
Unitim
Return Period in year

Station Code Duration 2 5 0 20 50 100 200
San Francisco Gotera 702 chour 64.8 864 1008 1152 1296 1440 1518
1day 96.8 1243 1417 1577 1782 1936 2086
Tday| 2213 2775 3124 3443 3845 4146 4435
Hdayf 323.6 3825 4176 4486 4868 5147 5410
30day] 5495 6637 7326 7943 BILO 927.5 9811
£l Papalon MO6 Ghour 54.0 86.4 108.0 1332 1656 1908 2196
tday 930 1520 1913 231.0 2862 3314 3777
7day| 2060 2633 2993 3324 3746 406.5 437.2
td4dayf 2911 3677 4156 4595 5150 5567 5968
30day| 4539 5575 6208 678.0 7495 5026 8532
Santiago de Maria uoe Ghour 61.2 972 1224 1476 1800 2088 2412
tday 9.3 1368 161.8 1856 217.1 2415 2657
7day| 2370 3208 3757 4277 4956 548.1  599.7
14day| 1338.1 4297 487.2 5399 607.0 6575 706.1
30day| 5383 6533 7230 7855 8634 9210 9756
Basin average lday 804 1173 1431 1683 2024 2297 2570
day| 1914 2409 271.7 2999 3355 3622 3879
laday| 2825 3388 3727 4029 4402 4677 4937
30day| 4645 5488 5988 613.1 6976 7315 7150
Sesori MIS 6hour 432 64.8 192 og0 1080 1224 1332
Hacienda San Hose M4 6hour 64.3 036 1116 1332 1584 1800 2016
La Carrea Uil Ghour 864 1034 1152 1260 1440 1512 1620

B.T.7



Table.B.10 ANNUAL MAXIMUM DISCHARGE AND WATERLEVEL AT VILLERIAS (1/5)
Period:May 1970-December 1978

Waterleve} Discharge(

Year Month Day (m) mfs) Remark

1970 9 4 5.66 866.00

1971 9 2 5.12 734.00

1972 * No data

1973 10 8 401 490.00

1974 9 20 5.44 685.00

1975 9 24 6.83  1079.12

1976 6 S N/A N/A Data incomplete
1977 6 15 5.04 578.91

1978 9 21 4.58 462.09

Table,B.1¢ ANNUAL MAXIMUM DISCHARGE AND WATERLEVEL AT MOSCOSO (2/5)
Period:Janvary 1964-December 1981

Waterlevel Discharge(

Year Month Day (m) w3/s) Remark
1963 * Data incomplete
1964 * Data inco
1965 9 8 3.72 494.70
1966 6 22 636 917.10
1967 10 5 5.15 719.50
1968 9 24 402  538.70
1969 9 4 830  2784.88 revised to 1982m3/s
1970 9 4 5.64 880.00
1971 9 3 5.48 841.50
1972 10 g 4.08 17739
1973 9 16 848 921.60
1974 9 8 3.26 21832
1975 9 24 6.90 769.84
1976 6 5 127 760.87
1977 6 16 4.96 405.09
1978 9 21 534 382.11
1979 8 31 6.19 395.33
1980 * Data incomplete

B.T.S



Table.B.10 ANNUAL MAXIMUM DISCHARGES AND WATERUEVEL (3/5)
AT EL DELIRIO (LA CANOA)
Period:Janvary 1963-Aprit 1981}

Watcrlevel Discharge{

Year Month Day (m) mi3/s) Remark
1963 I 9 4.52 631.60
1964 9 2 3.52 280.60
1965 * Data incomplete
1966 6 22 458 187.00
1967 * Data incomplete
1968-1976 * No data
1977 6 16 4.76 109.34
1978 3 28 5.49 115.00
1979 10 9 5.52 189.41
1980 ' * Data incomplete

f S

Remark: Until 1967 measured at E} Delirio and after 1977 measured at La Canoa

Table.B.10 ANNUAL MAXIMUM DISCHARGE AND WATERLEVEL AT VADO MARIN (4/5)
Period:May 1959-March 1981

Waterlevel Discharge(

Year Month Day ) m31s) Remark
1959 10 20 2.16 57.9
1960 Data incomplete
1961 10 9 244 188.8
1962 9 27 2.59 156.0
1963 11 I 322 248.1
1964 9 4 2.56 1344
1965 0 I 2.74 2189
1966 7 15 2.84 289.8

T 1967 10 14 2.1 96.0
1968 9 26 24 155.0
1969 9 6 3.84 296.0
1970 10 5 3.13 2309
1974 9 5 242 131.5
1972 1¢ 10 2.03 820
1913 10 26 3.65 237.5
1974 9 22 422 367.9
1975 9 13 212 135.8
1676 6 14 39 286.7
1977 10 1 1.83 48.0
1978 9 22 2.62 133.6
1979 9 15 2.68 143.7
1980 [ 25 3.14 215.2

B.T.9



Table.B.10 ANNUAL MAXIMUM DISCHARGE AND WATERUEVEL AT LAS CONCHAS (5/5)
Period:May 197¢-Aprit 1981

! . 1z
Year Month Day Watetlevel( Discharge(

ny) m3/s)

1970 3 4 2.80 274.00

1971 10 21 2.00  148.00

1972 10 20 2.69 203.00

1973 10 24 4.10 287.00

1974 5 23 2.04 90.00

1975 * Data incomplete
1976 10 10 272 1133

1977 6 8 3.18 136.51

1978 9 20 3.15 389.56

1979 6 14 4.22 659.28 revised to 222.4m2/s
1980 6 23 490  1471.22 revised to 302.4md/s

B.T.10



Table.B.11 ANNUAL MINIMUM DISCHARGE AT VILLERIAS (1/5)

Year Month Day Discharge( Remark
m3/s)

1970 Data incomplete
1971 4 12 1.340

1972 4 6 0.900

1973 3 14 1.360

1974 3 29 1.440

1975 3 25 0.730

1976 5 13 0.610

1977 4 30 0.997

1978 4 20 1.030

Table.B,11 ANNUAL MINIMUM DISCHARGE AT MOSCOSO (2/5)

Year Month Day Discharge( Remark
m3/s)

1963 Pata incomplete
1964 4 19 1.500

1965 3 10 4.000

1966 3 17 2.000

1967 3 18 6.250

1968 3 28 2.500

1969 4 2 2.390

1970 4 23 1.750

1971 4 12 1.680

1972 4 6 1.120

1973 2 21 1.380

1974 3 5 1.99¢

1975 3 25 0.91¢

1976 4 9 1.706

1977 12 31 1.880

1978 4 11 1.280

1979 3 18 1.270

1980 4 26 2.130

B.T.11



Table,B.11 ANNUAL MINIMUM DISCHARGES (3/5)
AT FL DELIRIO (LA CANOA)

Year Month Day Dlls;;a;)ge( Remark
1963 Y 2.000
1964 3 20 4300
1965 3 23 1.800
1966 1 28 0.420
1967 6 | 0.590
1968-1976 No dala
1977 12 31 2.600
1978 4 8 1.350
1979 4 19 1.280
1980 5 3 0.160

Table.B.11 ANNUAL MINIMUM DISCHARGE AT VADO MARIN ( 4/5 )

Year Month Day Discharge( Remark
m3/s)

1959 ' Data incomplete
1960 "~ Data incompleie
1961 2 27 7.320 '
1962 1 31 7.100

1963 4 26 6.300

1964 4 1 6.070

1965 4 14 4.050

1966 3 22 4.100

1967 3 15 3.700

1968 9 6 2.960

1969 4 16 3.400

1970 4 26 3.350

1971 5 9 4280

1972 4 7 3.830

1973 5 12 4280

1974 4 29 3.290

1975 4 30 2.520

1976 4 10 2710

1977 4 §5 3.097

1978 5 6 2.420

1979 3 14 2.160

1980 i 3 4.470

B.T.12
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Table,B.11 ANNUAL MINIMUM DISCHARGE AT 1.AS CONCHAS (5/5)

Year Month Day Discharge(

w3/s) Remark
1970 5 i 9.460
1971 4 24 7.690
1972 4 6 6.280
1973 3 9 6.900
1974 3 9 6.740
1975 5 i 5.160
1976 9 10 6.050
1977 3 12 5673
1978 q 12 4.600
1979 3 17 4.740
1980 5 4 5.183

B.T.13



Table,B.12

MAXIMUM MONTIHLY AVERAGED DISCHARGE BY YEAR

Unit: mfs
Year |Villesias Month  Rank [Moscoso Month  Rank |VadoMarin Month  Rank
1959] No data No data 44.7 10 20
[ 1960| No data No data No data
1961| Nodata No data 1334 10 3
1962] No data No data 103.6 10 7
1963| Mo data No data 98.2 9 9
1964] No data No data 93.7 9 12
1965] No data 71.8 9 6 944 9 11
1966] No data 62.0 6 10 111.9 7 6
1967] No data 44.2 10 14 503 10 19
1968] No data 45.8 9 13 73.5 10 17
1969 No data 181.0 9 1 159.0 9 1
1970 65.9 9 5 86.0 9 5 1320 . 10 4
1971 583 ] 6 71.1 10 7 87.1 9 15
1972 30.1 10 8 41.6 10 15 56.7 10 18
1973 88.1 10 1 110.0 10 3 140.0 10 2
1674 46.1 9 7 559 9 12 87.7 9 14
1875 69.8 9 3 88.1 9 4 92.9 9 13
1976 76.3 6 2 1i1.2 6 2 96.3 6 10
1977 222 6 9 300 6 16 28.7 6 21
1978 69.7 9 4 69.0 9 8 84.5 g 16
19791 Nodata 58.5 9 i1 103.5 9 8
1980] No data 63.3 10 9 119.2 10 5

B.T.14

222



MAXIMUM MONTHLY RAINFALL BY YEAR

Table.B.13
Unit: mm

Year |Usulutan Rank{Olomega Rank |San Miguel Rank|SanF.G. Rank
1959 386 24 | 448 13 266 28 431 23
1960 499 13 495 10 461 9 498 14
1961 394 22 580 3 545 5 393 29
1962 388 23 488 11 430 12 540 8
1963 522 W 469 12 539 6 441 21
1964 519 11 446 14 36 25 448 19
1965 585 S 55 5 56t 3 T 436 22
1966 406 20 335 22 366 16 502 13
1967 164 28 312 26 335 19 448 19
1968 414 19 439 16 333 2 491 16
1969 509 12 335 7 688 1 485 17
1970 482 15 355 20 422 3 505 12
1971 398 21 375 19 326 22 608 2
1972 319 29 436 17 251 30 303 32
1973 498 14 7 23 313 24 591 4
1974 555 6 631 2 320 23 419 24
1975 721 2 355 20 431 1 492 15
1976 385 25 528 38 5058 7 598 3
1977 909 1 250 30 248 31 393 29
1978 550 7 265 29 264 29 547 1
1979 459 17 434 18 464 8 398 27
1980 433 18 442 15 3315 19 550 6
1981 370 26 522 9 439 10 396 28
1982 539 8 313 25 378 15 © 530 9
1983 248 31 278 27 05 26 513 10
1984| . 461 " 16 550 6 344 17 399 26
1985 267 30 241 31 305 26 483 18
1986 365 27 . 267 28 344 17 349 31
1987 523 9 314 24 405 14 405 25
1958 686 3 561 4 561 3 620 1
1989 623 4 655 1 655 2 557 5
1990} No data No data No data 513 10

Note:1988 of San Miguel and Olomega are used of Beneficio El Sitio

- BT.15




Table.B.14

ANNUAL MAXIMUM DISCHARGES AT VADO MARIN
~AND 7 DAYS RAINFALL
Period:May 1959-March 1981

Annual maximum discharge(m3/s)

B.T.i6

Maximom
Year |Month Day Waterlevel( an:g?;;ge( Ranking l;z;;nsal;:r:ae: Month Day
o
1959 10 20 216 579 20 "
1960 Data incomplete '
1961 10 9 244 188.8 io
1962 9 27 259 156.0 1
1963 It 3.22 248.1 5
1964 9 4 2.56 1344 15 136.7 9 2
1965 10 I 2.4 2189 8 174.0 9 23
1966 7 15 2.84 289.8 3 2054 7 4
1967 10 14 2.1 26.0 18
1968 .9 26 .24 155.0 12
1969 9 6 3.84 296.0 2
1970 10 S 3.13 2309 7
1971 9 5 242 131.5 17
1972 10 10 2.03 820 19 152.1 9 29
1973 0 26 3.65 237.5 6
1974 9 22 4.22 3079 1 271.8 9 23
1975 9 13 2.7 135.8 14 168.5 92 12
1976 6 14 3.9 286.7 4 202.6 6 13
1977 10 t 1.83 48.0 21
1978 3 22 2.62 133.6 16 207.2 9 25
1979 9 15 2.68 143.7 13 184.1 9 4
1930 6 25 3.14 2152 9 184.7 - 6 15
Relation between annual maximum discharge and the corresponding 7
days rainfall{only the event of annual maximum )
E 400
£ 350 R .
ﬁ 30 )} ] SSSEAN B P
F 250 b b ] [ |
z 2000 f - . § J S - ey (0 I
2150 {—.O L = e o U L N S
E 1w0f ... | B S RSSO I S
g sof - ' -—05265 L
S 0 , | | . .
0 50 160 150 200 250 300 350



Table.B. 15

LOW WATER SPRINGS AT EL TRIUNFO PORT
BETWEEN 1994-19%6

Yerr Moowh  Day  Tane Low water speing ide(MSE Avenage
3¢5 1 ] Bl -142
308 t 3] & <13
352 ] » (B -15%
3 2 2 i -E:
I¥2 ) 2 28 22 - ES
1331 3 12} 22 A
[ E2 ) 3 i 22 -
[ o8] 1 12 2 325
[ $22) 4 27 2 -3l
1 ¥221 5 12 n -1
924 3 % H S16
1934 [ ¥ n -122
1951 ] 2§ 2 -rai
¥ ? [} 23 -3
1% 7 k] 1 =137
1354 § 10 13 -143
1334 ] i it -127
1994 -3 9 1% -133
1351 4 H e -123
$221 [{1] ? 13 -166
[E22 to i 9 -122
1554 i 5 9 163
1991 1] 20 10 119
1994 [ F L] 8 -168
1554 ” 2i 1 A2 B
1535 [] 3 io EE]
1995 1 20 1 -135
1595 2 1 2 -1383
1995 2 1% tl -147
1595 3 3 t2 -145
1995 3 13 F1 -1353
1955 4 1 22 -135
L¥5s 1 17 22 -t 66
1955 5 1 2 -1
352 5 15 22 -166
1935 5 3 22 -1y
1933 & 15 n -144
1973 L] 0 n -108
1953 H 13 2 -1%5
1933 ? 2] 23 -122
1993 ] [} 2% -1 5
955 8 i i) -3
§955 9 i 1% -ra2
1965 ° 17 1 -i 47
1995 12 10 o -5
195% 12 % 12 -2 53
19235 H ] L4 -
1993 11 F 3] -¥ 66
3.2 R 9 {4} -3 22
1395 ¥} 23 19 -149 <145
1395 1 [ 10 -1k
13%6 1 F1 1¢ Bl ]
1996 P4 1 10 127
1595 1 20 9 168
1758 3 3 13 -137
1396 3 20 I -15%
555 4 & i -147
1756 1 1} n -142
1736 5 5 P -143
199% 5 15 F} 13
1956 & 3 21 -15%
1795 6 17 21 112
1754 ? 3 21 -Eod
1355 H 17 22 -1
1378 L} 1 22 -1 64
1395 3 5 n -1t
32 ] 3% n -161
1% 9 i5 1 -12%
V6 9 13 10 15
i34 0 15 12 137
1975 17 3 9 B
196 11 4 12 -1 5
9% 11 26 H -7
9% 12 13 12 -15%
194 12 % 9 427 -143

B.T.17
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Table.B.16 HIGH WATER SPRINGS AT EL TRIUNFO PORT
BETWEEN 1994-199%6

Year  Memh Oy Tune  Hghwaterspring 6de(M3l} Avenge
1931 1 2 18 13
1594 1 1” 3 130
1534 1 3t 13 147
[F 2 12 15 122
1991 2 28 17 158
91 3 13 15 119
(2] 3 3 16 165
et 1 12 16 139
994 1 1 16 168
" L] 12 16 119
1993 4 6 15 163
1554 & i 13 in
£593 3 M 13 15)
1991 7 Tt 15 130
N 7 23 15 142
1993 ] It b 142
LR s 1 2t 15 13
1594 2 9 5 15§
1994 9 2t 3 125
[ I I ? 1 163
[ 525 B ) R 3 119
953 1 5 3 163
[T I ] e E) 1
¥ il L 23 mn
353 12 3 3 160
§953 12 26 4 e
294 12 3t 1 135 133

B 3 "1 153
1995 ] 2l 1) t2s
1955 2 2 "7 133
(965 2 19 135 133
1995 3 3 18 135
1955 3 20 17 15
t395 3 L] 34 127
1553 4 » 15 158
9335 4 pN) 15 122
1993 5 15 16 14
195 5 32 [ 119
1355 & L4 15 18)
1955 5 pag 6 113
1595 7 3] 15 18
1335 7 ¥ 15 122
1595 3 ] 15 150
1755 3 30 H 135
1995 2 1 4 112
15495 ¢ 237 4 145
1953 10 9 3 135
1995 I 27 4 155
1735 1% T 2 125
1995 1t ps 3 [ 1
1955 12 ] 3 1
1965 12 2 1 158 141
1396 1 |3 L] N B T
159% i 2 1 153
1956 2 ) [} 19
13%6 2 20 6 153
i) 3 ] n 130
1396 1] N 3 147
1996 4 & 153 199
1556 1 3 s 149
1996 5 5 5 15
1596 5 t7 1% 130
% 6 3 1% 158
1% 6 15 15 122
139 ? 3 1% 163
134 ? 11 15 112
1596 1 1 15 i3
1385 § 15 % 112
1936 $ 3 4 160
1996 9 11 3 (1]
1995 L] 23 4 155
1956 10 13 4 135
1956 19 P 3 147
1995 N B} 4 142
195 1 % 3 138
1946 12 3 4 150
1995 1”2 23 J 119 152

B.T.I8
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Table.B.17 MAXIMUM WATERLEVEL IN LAKE OLOMEGA

Nunber Year Month Day %at(ﬁg{lj; el
i 1970 10 4 66. 37
2 1971 10 26 65.90
3 1972 10 21 65. 63
4 1973 10 12 66. 42
b 1974 10 4 66. 1b
6 1975 10 3 65. 84
7 1976 6 14 65. 78
8 1977 10 2 64. 34
9 1978 10 7 65.39

10 1979 9 5 66. 18
11 1980 10 8 66. 25
12 1981 10 15 66, 07
13 1996 10 19 656, 06

Average 65.858

Thomas plot of waterleve! of Lake Olomega

30 -
20 |—
10
o |l— 1 -] - S
0 o b ‘..p_ -
-10 T ’f!":‘—‘—,—_—_'- L I -

IO LU SN M S Y B _

Normalized value

e

20 | f
-30 - B — : i

4@ 645 650 655 660 G665 610 675 68.0
Waterlevel of Lake Qlomega(MSL+)

B.T.19



Table.B.18 AVAILABLE RAINFALL RECORDS FOR CALIBRATION
July-September, 1995

Kind of rainfall data

Hourly rainfall data

Daily rainfall data

Stalion name

Number

" Z2:8an Francisco Gotera

M6:El Papalon
1J6:8antiago de Maria
Z5:Corinto

Z8:0sicala
M16:Chapeltique,
M18:Ses01t
Mb5:Ciudad Barios
NI1:Yucuaiguin
M15:Beneficio El Sitio
M2:San Miguel Fenadesal
M7:San Jorge
M4:Lolotique
U14:Puerto Parada
U13:Jucuaran
N16:San Alejo

3

13

June 1980 flood

Kind of rainfall data

Station name

Number

Hourly rainfall data

Z2:San Francisco Gotera
M6:El Papalon
M18:Sesori
Ui13:Jucuaran

4

Daily rainfall data

N1il:Yucuaiquin
Mi5:Beneficio El Sitio
N16:San Alejo
Uluazapa

M5:Ciudad Barrios
M4:Lolotigue .
M17:Hacienda El Canal
M12:Canton La Lava
U4:Usulutan
U14:Puerto Parada

10

September 1975

Kind of rainfall data

Station name

Number

Hourly rainfall data

U6:Santiago de Maria
Z2:5an Francisco Gotera
El Papalon

Z5:Corinto
U13:Jucvaran
M14:Hacienda San Jose
M18:Sesori

7

Daily rainfall data

U4:Usulutan
U8:BeneficioMauricio Z6:Jocoro
Z8:0Osicala
M15:Beneficio El Sitio
M2:San Miguel
Nit:Yucuaiquin
N1:Qlomega

Ut6:San Alejo
M17:HaciendaEl Canal
U14:Puerto Parada
M12.Canton la Lava
M16:Chalpeltique

M4 lolotique
M5:Ciudad Bareios

15

B.T.20
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Figure.B.6 WATERLEVEL OF LAKE OLOMEGA(PUERTO VIEJO) IN 1996
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DAILY RAINFALL DURING AUG.-OCT.IN 1988 (1/2)

Figure.B.11
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Figure.B.11 DAILY RAINFALL DURING AUG.-OCT. IN 1988 (2/2)
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Figure B.20
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Hydrograph at Villerias between July and August in 1995 (272)

Figure.B.21
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