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Hydrologien i Antique-provinsen (Panay ) på Filippinene er vurdert på 
grunnlag av feltbefaring og analyse av allerede publiserte nedbør- og 
avløpsdata. 

Datagrunnlaget for estimering av hydrologiske parametre til bruk ved 
forprosjektstudie av vannkraftverk i provinsen er til dels spinkelt. 
Topografien domineres av bratt fjellterreng. Middelavløp og flom
størrelser er overført til prosjektområdene ved hjelp aven antatt 
sammenheng med ned børfeltenes størrelse og høydebeliggenhet. Varighets
kurven og lavvannsverdier fra den antatt beste målestasjonen er fore
løpig valgt som representativ fo r større deler av An tique. 

En vesentlig kompliserende faktor er mangelen på gode nedbør- og avløps
stasjoner i fjellområdene. Karst-hyd rologiske problemer antas å være 
minimale. 

En forsvarlig anal ys e av hydrologien i området krever at supplerende 
målestasjoner opprettes så snart som mulig. Enkelte eksiste rende av
l øpss tas j one r kan dessuten forbedres . Flere alternativer for plassering 
av nye avløpsstas joner er foreslått. 
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FORORD 

I forbindelse med en forprosjektstudie av muligheten for småkraftverk 
på Filippinene, "Rural Hydropower Development for Bohol, Antique 
(Panay) and Mindoro", ble Hydrologisk Avdeling anmodet av NORCONSULT 
A.S. om å vurdere datagrunnlaget samt å estimere de nødvendige 
hydrologiske parametre for provinsen Antique (Panay). 

En feltbefaring ble foretatt i februar 1980. Beregningsarbeidet 
bygger for en stor del på avløpsdata publisert i Filippinske 
årbøker. Dessuten er det innhentet supplerende opplysninger ved 
direkte kontakt med de lokale hydrometeorologiske myndigheter. 

Rapporten inneholder en kort geografisk beskrivelse av området og 
oversikt over det eksisterende stasjonsnett for måling av nedbør og 
avløp. Analysen er i alt vesentlig foretatt ved hjelp av Hydrologisk 
Avdelings standard EDB-program og kjørt på NVE's CYBER 171. Data
grunnlaget er gjengitt i Appendix. Nummer på tegningene følger 
NORCONSULT's arkivsystem. 

Avdelingen er stor takk skyldig overfor prosjektpersonale hos 
NORCONSULT A.S. og Siv.ing. Elliot Strømme A.S. for faglig samarbeid 
og hjelp til utarbeidelse av figurer og tegninger. 

Oslo, juni 1981 
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INTRODUCTION 

The present report is the result of a field and desk study of the 
hydrology in Antique, with emphasis on the availability of water for 
power production in the Paliuan, Sibalom, Cangaranan, Dalanas and 
Tibiao Rivers. 

Below is listed available reports, data and other sources of infor
mation which have been utilized. 

Reports, maps and data: 

{l.} Bureau of Public Works: Water Resources Bulletin No. 1-12. 
Daily Runoff Records, 1908-1921 and 1945-1971. 

(2.) Philippine Atmospheric, Geophysical and Astronomical Admini
stration: Monthly and Annual Summaries of Rainfal1. 

(3.) de Vera, M.R.: Philippines Surface Water Data System. Econo
mic and Social Commission for Asia and the Pacific. 
Bangkok 1978. 

(4.) NEA/NORCONSULT: Report on Hydrological Field Reconnaissance 
Bohol and Antique, February 6-13, 1980. 

(5.) List of Discharge Measurements, Bacong River at Valderarna, 
Paliuan River at Tagudtud and Sibalom River at Pangpang. 

(6.) Topographical maps 1:50,000, 1:250,000 and air photographs. 

Verbal information: 

- Mini-Hydro Office, National Electrifaction Administration, 
Manila. 

- Supervising Engineer, Water Resources Survey Division, 
Bureau of Public Works, Manila. 

- Statistical Division, Philippine Atmospheric, Geophysical 
and Astronomical Services Administration, Manila. 

- Irrigation Hydrologist, National Irrigation Administration, 
Manila. 

Various pictures taken during field trips to Antique, 
1979-1980. 
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DESCRIPTION OF CATCHMENTS 

The geography of Antique is dominated by a range of mountains 
running parallel to the west eoast. Steep hillsides leed to summits 
well above the 2000 meter level. Generally all main rivers in 
Antique run west or southwest, quiekly losing altitude before 
reaching heavily eultivated plains at 50-100 meters above sea 
level. Catehments north of Bugasong are generally shorter and 
steeper than the southern ones, where plains are cultivated further 
inland. The Sibalom catchment typifies the southern type. 

The western hillsides are direetly exposed to the southwestern mon
soon giving two distinet seasons. Heavy rainfall occurs between May 
and Oetober while the rest of the year is relatively dry, especially 
down on the plains. The highest areas in the mountains derive some 
rainfall from the northeasterly monsoon helping even the rivers 
draining west to keep flowing throughout the year. 

Numerous irrigation schemes, both gravitational and pumped, are ope
rated along the eoast. Diversions oceur as soon as the rivers reaeh 
the lower parts of the hillsides. Due to the pronounced dry sea son 
most rainfed ricefields are harvested only onee a year, though 
irrigation makes doubleeropping possible. 

There is very little karst limestone in Antique and underground 
drainage is expected to be unsignificant. Topographical and hydro
logieal eatchment boundaries are considered to be in broad agreement. 

The Sibalom River system drains by far the largest catehment within 
the Antique Provinee. Hills reaeh to 1400 maltitude. There are 
two rnain branches in the headwaters, the Sibalom River runn ing 
southwest and the Maninila River entering from the east. At the 
confluenee the river is already below the 40 m eontour, some 30 km 
from the eoast. Downstream of the confluenee the riverbed consists 
of sand and gravel deposits causing eross-seetions to be very un
stable. Further down, especially after the confluenee with the 
Tipuluan River, several natural diversions are forrned and conditions 
most probably ehange considerably from one year to the next. 

The Paliuan River drains 220 km 2 some 25-30 km north of the 
Sibalom River. Within the eatehment area hills reaeh to 2000 m 
altitude. The altitude of the river is above 100 m at least half 
the length of the river. Sand and gravel deposits dominate the 
riverbed downstream of Villa Siga. The major agricultural 
activities are Eound on the Tagudtud plain. 

The adjaeent Cangaranan eatchment to the south is similar in shape 
to the Sibalom catehment, with a shallow widespread riverbed 
reaching 25-30 km inland. t>lountain peaks reaeh IT,ore than 1900 m. 

The Dalanas, Ti~iao and Sacong Rivers all drain relativel} short, 
steep ca~chmen~s between Sarbaza and Culasi. Nor~h of the Paliuan 
River basin the averase catchment altitude gradually decreases. 

~he catchment bOJnd2ries were drawn on 1:30,000 scale maps (see 
Dr3.'~·iing Nos. 62~, r:3i, 0~1 anc 661;1. 
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RAINFALL 

In Antique, rainfall records date back to 1960. Stations are 
located at Valderama in the Cangaranan River basin, at Barbaza and 
Culasi. All stations are 10cated on the plain or along the coast
line. 

Standard 125 mm raingauges are used, set about 1/2 m above the 
ground level. The Barbaza gauge could not be traced, while the 
Valderama station was satisfactorily located and in good order. At 
Culasi, the readings might be affected by a big tree nearby, though 
it is assumed that the effect would have been negligible when the 
station was opened. 

Table l shows available stations. Monthly and annual summaries are 
displayed on Drawing 601 and listed in Appendix A. They have been 
copied from the Philippine Atmospheric, Geophysical and Astronomical 
Services Administration (PAGASA) (2) . 

Isohyetal sketch maps from PAGASA indicate aminor coastal maximum 
of annual rainfall near Barbaza. Though the increase from Valderama 
might be significant, the difference between Culasi and Barbaza is 
considered negligible. 

TABLE l RAINFALL STATIONS IN ANTIQUE, AVAL LAB LE RECORDS 

Station name Latitude Long itude Altitude Period 
North East m 

Valderama 11 00 l' 1220 07' 100 approx. 1960-78 
Barbaza 11 013' 1220 01' 10 1\ 1960-77 
Culasi llo27' 1220 0 l' 10 " 1960-77 

Any attempt to carry out a water balance for river basins is hinder
ed by the faet that no rainfall stations are 10cated above 100 m 
altitude. To arrive at a figure for the increase in rainfall with 
elevation, records from Masalep and Baguio rainfall stations, 
10cated on the western side of Luzon had to be used. The rainy 
seasons and catchment exposure there are comparable to the Antique 
province. The records indicate an increase of 120 mm/year per 100 
meters rise in elevation. 

A higher rate of increase has been suggested by PAGASA for other 
provinces. 120 mm a year/100 m rise in elevation has been adopted 
as being more appropriate for the western par~ of Antique. 

It is considered most important to install raingauges at high 
elev2.tions in An~ique to make a more reliable estimate for the 
pro\/ i nCt:;. 
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RUNOFF 

Streamflow data have traditiona11y been collected by the Bureau of 
Public Works, Water Resources Survey Division (BPW-WRSD). In recent 
years there has been a decline of financial support for the 
operation and maintenance of streamflow gauging stations by the 
BPW (3), thus the quality of data has deteriorated. 

Records have been published by BPW in Water Supply Bulletin 
(WSB) (l). Relevant stations are listed in Table 2. Locations are 
indicated on Drawing 601. 

TABLE 2 RUNOFF STATIONS IN ANTIQUE, AVAILABLE RECORDS 

Station River Catchment Latitude Longitude Period 
km2 N E 

Va1derama Bacong 33 110 24' 1220 05' 1959-71 
Tagudtud Paliuan 176 11004' 1220 05' 1956-70 
Pangpang Siba10m 635 100 48' 1210 59' 1958-71 

The stations were commenced by reading a staff gauge two or three 
times a day. Later, water stage recorders were installed at the 
Valderama and the Tagudtud station. Equipment and proeedures have 
usually been according to U.S. Geological Survey standards. 

Data proeessing and publication were initiated in 1952-53 by a 
U.S.G.S. mission. Pub1ished data are copied in Appendix B f 

containing dailyaverage flow as wel1 as monthly and annua l 
summaries. 

Background material for the calcu1ation of published runoff records 
is difficu1t to recover as most of it has been lost or damaged due 
to various reorganisations and change of office locations of the 
BPW-WRSD. The possibilities of performing a thorough check on pre
vious processing are very limited indeed. One has to accept the 
calculated runoff along with the indication of qua1ity as given in 
the comments on eaen station. A limiten number of discharge mea
surements show shifting control at most stations. 

Recent field trips indicate that stations have not been maintained 
properly or have been neglected completely due to financial cut
back. This applies to theperiod 1972 and onwards. Therefore, by 

utilizing records up to 1971 only, the published data and comments 
are considered adequate. Inspections in the field did reve~l poss
ible sources of error due to shifting co~trols. Diversions of water 
upstreams of the gauging stacion, bach natural and for irrigation 
purposes, were especia~ly large at the Pangpang station (4). 

Mont~ly r~noff scacistics are shown on ?igure 
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RIVER GAUGING STATIONS 

Bacong River at Valderama, 32 km2 

The station, which gauges 70% of the total Bacong catchment, was 
established in December 1958. In the early stages, a staff gauge 
was read twice a day. A water stage recorder operated from 1963 to 
1977. A cableway was erected with the original installation. 
Records are somewhat fragmentary during 1962, 1966 and 1971. A re
examination of the topographic boundaries on the 1:50,000 scale map, 
demonstrated the WRB pub1ished catchment area at the gauging station 
to be wrong, and the figure had to be reduced from 54 km2 to 
32 km2 . 

The site is 10cated near the foothil1s where the river enters the 
Culasi plain, about 3.5 km upstream of the mouth on the China Sea. 
The section appeared stable with no signs of riverbank erosion. The 
10w-flow control consists of stones and medium-sized rocks. A 
concrete irrigation dam about 200 m downstream probab1y contr01s the 
water 1evel at medium and high stages. 

Discharge measurements and the corresponding water levels are listed 
in Table 3. The discharge measurements made in February 1969 and 
March 1978 seem somewhat dubious. The maximum measured discharge is 
9.3 m3/sec, whi1e the highest recorded 1evel gives a maximum rated 
flow of 142 m3/sec. There is a pronounced shift in the rating 
from 1971 to 1972, but the cause for the change is not documented. 
The WRB comments judge the records to be "good" up to 14 m3/sec 
before 1965 and "fair" afterwards. 

TAB LE 3 SUHt>1ARY OF HEASURED DISCHARGES AT VALDERA1\1A , 1965-1978 

Date Gauge height Discharge 
m m3/sec 

13.04.65 .46 .68 
16.10.65 .54 3.84 
17.11.68 .57 1. 66 
27.02.69 .41 .075 
21.11.69 .79 9.32 
28.05.70 .38 .345 
05.12.70 .61 5.05 
16.04.71 .46 .454 
25.02.72 .26 .820 
05.05.72 .22 .484 
17.10.72 .26 1. 30 
10.02.73 .24 .706 
08.06.73 .23 1. 23 
1l.07.73 .35 4.12 
07.09.73 .29 2.25 
20.10.73 <~ • ~.5 4011 
19.01.74 .54 1. 68 
2S.11.76 .::u. 5.73 
l3.07.77 ::" • .J~ 4.76 
29.C2.7'3 .lO .i.77 
22.07.7S , . 1..450 • .1.'" 
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The Valderama records from the Bacong River is considered to be 
fairly reliable. The 98 1/sec/km2 average runoff and the flow 
duration curve (Figure 2) are both adopted as representative for a 
steep mountainous catchment in Antique. 

Paliuan River at Tagudtud, 176 km2 

The station gauges 80% of the total Paliuan River basin. Since its 
commencement in March 1956 a staff gauge was read twice a day, exept 
for the period July 1956 to May 1963 when a water stage recorder was 
operating. 

At the site, the river bed consists of large amounts of gravel, 
causing the river to flow in several parallell streams. At the time 
of the site inspection, only aminor channel touched the staff 
gauge. A cableway spans the river about 100 m upstream of the staff 
gauge. The water level is controlled by a very unstable reach of 
river with no firm rock bars downstream. One might expect 
considerable changes in the riverbed geometry every few years. The 
list of discharge measurements, Table 4, refleets the effect of an 
unstable control. The discharge measurements taken at water levels 
below l mare probably faulty. According to the WRB Bulletin the 
quality of the published discharges alter from one period to 
another. The comrnents vary from "good" to "very poor" (1962). 

TABLE 4 SUMHARY OF HEASURED DrSCHARGES AT TAGUDTUD 

Date Gauge Height Discharge 
m m3/sec 

17.10.65 l. 32 14.9 
27.02.69 l. 18 l. 86 
19.08.69 l. 80 2l. 6 
26.08.70 l. 60 15.8 
16.04.71 l. 05 3.77 
25.02.72 .23 5.86 
05.05.72 1. 25 3.48 
17.10.72 l. 31 9.96 
10.02.73 .38 4.07 
07.06.73 1. 56 5.08 
11.07.73 l. 69 12.2 
06.09.73 1. 65 11.5 
20.10.73 .98 25.5 
18.01.74 1.52 8.92 
25.11.76 l. 38 ll.l 
13.07.77 1.57 18.0 
28.03.78 -.20 1.86 
22.07.78 1. 25 12.C 
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Despite the presence of a cableway, the highest flow measured has 
been 25 m3/sec compared with the maximum recorded flow of 
1140 m3/sec, as estimated from the level records. Considerable 
extrapolation of the rating curve, which is in any case poorly 
defined, has evidently been made. Little reliance can be placed in 
medium and high flow estimates therefore. 

Several visits to the Sibalom River made by various hydropower study 
groups state that the catchment yield during the dry season is 
surprising1y high compared with adjacent catchments. The relatively 
steep duration curve (Figure 3) indicates the opposite. There is 
reason to believe, therefore, that the rating curve is not 
reliable. The calculated average runoff of 137 1/sec/km2 should 
be taken as indicative only. 

Sibalom River at Pangpang 

The Pangpang gauging station is located about 8 km north of San Jose 
where the main road crosses the Sibalom River. The station has been 
operating since November 1958. Through the years the staff gauge 
has been read twice a day, covering three periods of datum. The 
site is located on the San Jose p1ain and with shifting river chan
nel, the records are not very reliable. Heavily influenced by 
numerous irrigation schemes upstream the low-flow records are not 
satisfactory for the caleulation of mountainous areas. There is a 
pressing need for the station to be reloeated. The gauge was washed 
away in November 1979 during a flood. The present readings will be 
more misleading than informative. An alternative site for gauging 
is suggested near Sinundulan (4). The detailed loeation is shown on 
Drawing Nos. 621 and 671. 

Records are fragmentary during 1959, 1966 and 1969. Published data 
are classified as "fair" below 250 m3/sec. Higher f10ws are 
judged to be "poor" . Calculated average runoff 46.2 1/sec/km2 is 
affected by irrigation. 

Table 5 shows discharge measurements as copied from whSD. The lack 
of measurements before 1968 is probably due to documents beeing lost 
or damaged. The list confirms the shifting eonditions, especially 
from 1970 and onwards. The duration eurve is shown in Figure 4. 

Monthly averages are very high during 1960 and 1970, the latter is 
probably caused by a dobious discharge measurement taken in August 
1970. This will bias the low-flow analysis, where the 1970 minimum 
is far higher than other years. It has been disregarded therefore. 

By and large, the published records from Pangpang have very limited 
value. Even a stable control would still not have made up for the 
inadequate location for esti~ation of mountain runoft. 



10 

TABLE 5 SUMMARY OF MEASURED DISCHARGES AT PANG PANG 

Date Gauge height Discharge 
m m3/sec 

12.11.68 .50 6.94 
28.02.69 .40 1.41 
18.08.69 .99 90.4 
25.08.70 .23 37.7 
15.04.71 .28 1.95 
24.02.72 .50 5.34 
04.05.72 .51 2.7l 
10.02.73 .24 3.84 
07.06.73 .26 8.41 
18.01.74 .36 5.29 
26.11. 76 .42 15.5 

LOW FLOW ANALYSIS 

Reliability of recorded 10w flow very much depends on the 10cal con
dition of flow control at each station, the quality of the rating, 
the ability of the hydrometrist to detect any changes of datum, and 
to be aware of the existence of any water diverting constructions 
upstream. 

Two out of the three existing runoff stations are located near the 
foothills of the mountain range. The Bacong River at Valderarna 
might be slightly affected by minor irrigation upstream. The rating 
at Tagudtud has not been very reliable, especially at low flows. 
The Sibalom gauging station has to be disregarded in this respect. 

Frequency analysis of annual miniumum flows were made for all three 
gauging stations (Table 6). 90% firm flow has been extracted from 
the flow duration curves. The average flows used are those from the 
monthly and annual summaries (Appendix B). The coefficients 
Q20/Qmin are obtained approximately from the frequency analysis. 

There is a considerable difference between lowest measured and low
est rated flow, both for the Tagudtud and the Pangpang gauging 
stations. The minimum flow at Pangpang is much lower than one 
should expect from its catchment area. This is interpreted as an 
effect of unstable low-flow control and of divertions upstream of 
the gauging station. 

Observations of Paliuan River during field visits for this study 
confirmed that it maintains its dry season flow surprisingly well, 
probably as a result of gaining some rainfall from the eastern mon
soon across the mountain barrier. ':'he a'Jerage altitude of the 
catchme~t is comparatively higher than adjacent basins. The 
low-flcw runo~f figures from Bacong River would probably be somewhat 
closer te ete general dry season conditions along the mountain 
range. Considerin; t~p relatively high average altitude of the 
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catchments draining to the possible project si tes, a minimum flow of 
4 1/sec/km2 and a somewhat optimistic firm runoff of 
20 1/sec/km2 are adopted for all projects considered in this 
study. The need for adequate gauging stations and more frequent 
dischange measurements to confirm these figures is once more clearly 
demonstrated. 

TABLE 6 SUMMARY OF LOW FLOW ANALYS, ANTIQUE 

Catchment Qmin Q20/Qmin q20 Q90%/Q Q90% Q~eas Q~in 
km2 m3/sec 1/sec/km2 1/sec/km2 m / sec m / sec 

Valderama 32 .258 .5 4.0 .15 14. O .345 .130 
Tagudtud 
Pangpang 

176 2.07 .2 2.4 .05 6.8 1. 86 .380 
635 1. 80 .1 .28 .10 2.9 1. 41 .080 

Qmin Average annual minimum 

Q20 Minimum flow, 20 year return period 

Q90% Flow exeeded 90% of obs . period 

Q Average annual runoff 

Qmeas - Lowest descharge measurent taken 

" " observed by rating 

FLOOD STUDIES 

Annual maximum floods are published in the ~'i'ater Resources 
Bulletin (l), and are summarised in Table 7. The figures are of 
varying quality, as the y mig h t o riginate fr om different recording 
proeedures. Full details of the floods a re not available, exept for 
date, time, maximum water level and t h e corresponding flow. Judging 
from the time of observatio n the b ulk o f "pea k floods" recorded at 
Tagudtud ar e taken from the daily readings while highest floods 
publish ed f or th e Va lderama and Pang p ang s tatio ns are events from 
differ e n t hours during dayti me. No specific comments indicate 
wheth e r t he f i g ure s are based on t he water s tage recorder, cres t 
rec o rde r , fl ood line s etc . 

Large ext r apo l a tio ns we r e ev i dent l y made o n t he rating cur ve s 
derived from t h e maximum mea sur ed d i s c har ges t o arri ve a t rated peak 
fl ows (Table 8) . The p e r i od cover ed by av ailab l e d isch arg e mea s u r e 
men t s, Tabl e 3 , ~ and 5 , might be misleading . Th is appl i es 
e s pecially t o t he Sibalom reco r ds where disc harge mea su reme nts prior 
to 1968 mos t probably have bee n carried out . He nce , t ak ing i n t o 
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account the Bulletin Remarks made on published records, the 
confidenee in estimates of floods is very limited indeed. 

The values in Table 7 were ranked in order of magnitude and plotted 
using the Grigorton formula for the return period. Curves were 
fitted by eye from which the l/lOO-year peak flood as listed in 
Table 8 were derived. A logaritmic relationship between peak flood 
and catchment area is indicated in Figure 5. The Sibalom at 
Pangpang estimate plots well below the line, possibly caused by up
stream diversions. 

The Bacong at Valderama estimate also lies below the line. Use of 
the relationship for sites in Antique should give adequate allowance 
for errors in estimates at the station due to the large extra
polations to the rating curve and the relatively short period of 
observation. The Paliuan at Tagudtud estimate plots above the 
line. At this station, extrapolation of the rating curve was 
greatest and its definition poorest. Nevertheless the size of the 
river and the bed material do not rule out the possibility of such 
large floods occuring. Larger runoff rates are experienced in other 
tropical catchments. A seperate relationship has been used for 
Paliuan River. 

TABLE 7 ANNUAL MAXIMUM RECORDED FLOODS 

Valderarna Tagudtud Pangpang 
Year Level Flow Level Flow Level Flow 

m m3/sec m m3/sec m m3/sec 

1956 4.23 928 
57 5.20 889 
58 5.34 932 
59 1. 75 47.4 5.44 994 3.44 728 

1960 3.00 143 4.75 520 
61 2.05 66.3 3.74 x 436 5.18 645 
62 1. 75 x 47.4 3.25 x 299 4.20 388 
63 2.20 76.6 6.00 x 1137 4.36 423 
64 1. 55 36.0 6.02 1143 5.74 826 
65 2.10 69.7 5.20 889 3.00 177 
66 4.68 727 6.00 921 
67 1. 76 47.9 4.72 x 740 5.00 591 
68 1. 57 37.1 4.50 672 5.30 684 
69 .96 12.9 5.65 1029 3.40 236 

1970 1. 05 15.9 5.00 827 2.40 147 
71 1. 95 56.6 3.70 188 

x Fr a,?mentar~' 
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TABLE 8 SUMMARY OF FLOOD ESTIMATIONS 

Instantanious 
Maximum Maximum 

Station Measured Recorded Qmax coeff. qlOO Bulletin remarks 
m3/sec m3/sec 1/sec/km2 

Va1derama 9.3 143 55 3.5 5800 Fair all over 
Tagudtud 25.0 ll43 832 1.6 7500 Varying qua1i ty 
Pang pang 90.4 921 506 2.1 1700 Fair/poor above 

250 m3/sec 

Qmax Average Annua1 Maximum 

coeff Q100/Qmax 

q100 Estimated peak runoff 

MEAN ANNUAL FLOW 

In Antique the number of adequate rainfal1 and runoff stations is 
very 1imited indeed. Out of three river gauging stations of use for 
this study only the records oE Bacong River are considered acceptable 
for the computation of average flow. The records for Paliuan River 
may be taken as an indication of the rather higher runoff in that 
basin, due to a greater contribution during the eastern monsoon 
season. 

Mean annual runoff in Bacong River is estimated to be 98 1/sec/km2 , 
equivalent to 3100 mm a year over the whole catchment and in Paliuan 
River 137 l/sec/km2 or 4300 mm a year. The mean elevations of the 
two catehments have been estimated from 1:50,000 scale maps. The 
hypsometric curves are shown on Figures 6 and 7 and mean elevation on 
Table 9. An indication of the water balances of the catehments can 
be obtained by comparing the runofE with estimated rainfall over the 
catchments. Assu~ing an increase in annua l rainfa11 of 120 mm/lOO IT! 

the rainfall over the Bacong catchment would be about 4500 mm a year, 
leaving 1400 mm for evapotranspiration. Similarly the rainfall over 
the Paliuan catchment would be about 4600 mm leaving only 300 mm for 
evapotranspiration. In the first case the figure for evapo
transpiration seems too high, in the second, t80 low. This can be 
explained by the relative 10cations of the catehments and the 
geography of the island. The Bacong catchment lies in a position 
sheltered from the southeast monsoon by mountains. The Paliuan 
ca::c:'ment is more exposed and is believeJ to recei'Je rainfall in the 
southeast monsoon season. 

It is concluded ~herefore that the runofE fiqures 93 1/sec/km2 and 
137 1/sec/km2 represent the extremes for Antique Eor catehments 
.sheltered and exposed to the southeast. :nonsoon, respec~ively. 1:1 

to estimate runofE from ungauged catehments their position 
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between the two extremes is judged and an adjustment made for catch
ment mean elevation. Hypsometric curves are presented on Figures 8 
to 16 for the catchment areas corresponding to all projects 
considered in this study. Average altitude of the catchments are 
shown in Table 9. 

Pending more accurate information from additional gauging stations 
the increase in runoff with elevation is assumed to be the same 
120 mm/100 m as for rainfall. This figure is equivalent to 
3.8 1/sec/km2/100 m. This implies a constant evapotranspirtion. 
In the case of catchments at higher elevations than the Bacong and 
Paliuan catchments, this assumption wil1 le ad to an underestimate of 
runoff. The re1ationships used in making the estimates are shown on 
Figure 17. 

Local conditions may cause the average runoff to differ substantially 
from these estimates. The need for more rainfall and runoff stations 
to be established at higher e1evations is evident and cannot be 
stressed too strongly. 

TABLE 9 AVERAGE ALTITUDE OF CATCHMENTS 

Catchment Average altitude 

Gaug ing sta tion 
" 

Bacong/Valderama, 
Paliuan/Tagudtud, 

" lVi 11a Siga 1-4, Project site 
" " S-7, " 

Sibalom/Bauang 
/vial k er 

" /Bauang-Walker 
Cangaranan/lgcaratong 

" /Tigmasin 
Da1anas 
Tibiao/San Gregorio 

" 

" 
" 
" 
" 
" 

AVALABILITY OF \'iATER AT POSSIBLE PROJECT SITES 

m. a. s. l. 

440 
SOO 
900 

10SO 
800 
800 
8S0 
7S0 
700 
8S0 
750 

As outlined in previous chapters, the number of good quality river 
gauging stations is toa 1imited to a1low the use of sophisticated 
hydrological estimation methods. The o~ly possibi1ity for estimating 
flows at ungauged rr.ountai:1ous sites in Antique at present, therefore, 
is by using generalised relationships such as shown in Figure 17, 
which neverthe1ess nas considerable shortcomings. The error of mean 
annua.l floid es~i:T\ates ;na.~T be i:--l the oråer or .:t. 30%., espesially 
conserning catch~en~3 de high elevations. 

; ... :oga.::t.L:i:: re12t.io::s~i? b'2t(lleen 1::O-Y"~3r flood 2:1':: catcnr-nent size 
use~ for es~i~ati~0 design floods snould allow for a= least 50~ 
err~r. ~he orosra ie e~feet on rainfall intensity cannot be judged 
due to th~ lac< a~ rai~f~:: stations at ~ign elevations. 
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Pending records from adenser network of gauging stations, the best 
available duration and capacity curves are those deduced from the 
Bacong River at Valderama records, which are adopted for general use 
in this study. 4 1/sec/km2 and 20 1/sec/km2 have been applied to 
all projects concerning minimum and firm flow respectively. 

Hydrological summaries for possible project sites are given in 
Table 10. Some comments are necessary on certain projects. 

There is a pressing need for additional gauging stations, particular
ly near project sites. The location of recommended new gauging 
stations are shown on Drawings Nos. 621, 631, 641, 661 and 671-674. 

TAB LE 10 HYDROLOGICAL SUMMARY OF PROJECTS SITES 

Project Area Average Minimum Firm Design 
Flow Flow F10w Flood 

km2 1/sec/km2 1/sec/km2 1/sec/km2 1/sec/km2 

Paliuan/Vil1a Siga l 90 150 4 20 8500 
" " 2 90 150 4 20 8500 
Il Il 3 85 150 4 20 8700 
Il Il 4 80 150 4 20 9000 
11 11 5 65 160 4 20 9500 
" " 6 55 160 4 20 9700 
11 11 7 45 160 4 20 10000 

Sibalom/Bauang l llO 110 4 20 5600 
" 11 2 100 llO 4 20 5800 
" " 3 95 110 4 20 5900 
" /~'>'a1ker llO llO 4 20 5600 
" /Bauang-~,>,alker 1 215 115 4 20 4400 
" " 2 220 115 4 20 4400 

" 3 85 115 4 20 6200 
Il /General Fu110n l 85 115 4 20 6200 
It " 2 85 115 4 20 6200 
Il .3 85 115 4 20 6200 

Cangaranan/Igcaratong 90 US 4 20 6000 
/Tigmasin 90 125 4 20 6000 

Dalanas 115 140 4 20 5500 
Tibiao/San Gregorio 35 130 4 20 8500 

Paliuan River at Villa Siaa 

The catchment is 10cated in an area dominated by steep hillsides and 
moun~ain peaks reaching 2000 maltitude. The average altitude of the 
?ali~an alternatives is about 900 - 1100 m. By extrapolating from 
130 , /~~cl'k:-ri2 ~r- ':Iu"(i-~(:r: 1"'"' al~l·"'u;:"·;.:."). onø ,"::Irr1t"tos ,::1r r(iug~lv ...... _, _ ~ . ....... ....... _ , V ...J ..... '-'." __ ...... '- "-'" _ f ............. __ v '- __ __ '-' ............. 

150 :'/sec/k:-1L 3.r:d .2.-:30 l/sec/!<~L for the ?roje:t al:.er:1atives l-4 
and 5-7 respectively. 
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The Sibalom projects 

The Valderama raingauge records indicate somewhat less rain when 
moving south towards the Sibalom catehment. The average topographic 
gradient is lower than for the Paliuan catehment. Mountain peaks 
reach 1400 maltitude. Despite an average altitude of 800-850 m it 
is considered realistic therefore to estimate annual average runoff 
at about 110-115 1/sec/km2 . Pending the establishment of new 
gauging stations, one should a110w for ~ 30% error of estimation, 
especia11y for the General Fullon alternative, which is draining the 
upper catchments. 

The Cangaranan, Dalanas and Tibiao proiects 

Within the Cangaranan/Igcaratong basin peaks reach 1900 maltitude. 
The catchment is generally steep and drains areas adjacent to the 
Pa1iuan River where runoff is measured to 136 1/sec/km2 . Consider
ing the catchment altitude and probab1y less rain than further north, 
the average runoff from the Igcaratong and Tigmasin a1ternatives is 
estimated to a somewhat conservative 135 1/sec/km2 and 
125 1/sec/km2 respectively. 

The Dalanas project drains areas geographically between the Paliuan 
and Bacong gauging stations. Starting from an ave rage value with 
120 mm/100 m increase, one arrives at rough1y 140 1/sec/km2 . 

At San Gregorio the Tibiao River drains areas where peaks reach 
2100 maltitude. Being located closer to the Bacong measured 
catchment, the average yield is estimated to be 130 1/sec/km2 . 

Pending reliable records from adequate rainfall and runoff stations, 
one should a110w for 25-30% error of estimate. 

PROPOSED RIVER GAUGING STATIONS 

See Drawing Nos. 601, 621, 631, 641, 661, 671-674. 

Gener al 

As stated previously, the number, qua1ity and location of gauging 
stations in Antique today is far from satisfactory. An upgrading of 
the existing gauging stations would be useful but not sufficient. 
ThEre is a pressing need for new stations to be erected in the near 
?roxi~ity of the proposed pro~ect sites. This applies especia11y to 
the ?~liJan River and the Sibalo~ River. 

The 3ydrologica: ?leld Reconnaissa~ce revealed the existence of a Eew 
acceptaj:e Site3 for new gauging statiOn3. Addition31 sites were 
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As the topography of the Antique province is dominated by steep 
mountains, the proper registration of rainfall at high elevation will 
be crucial to the calculation of the water balance. The need for 
more rainfall and runoff gauging stations to be established cannot be 
stressed toa strongly. The Hydrological Field Reconnaissance 
consentrated on finding suitable sites for runoff stations. Action 
should be taken as soon as possible to establish the proposed 
stations mentioned below. The matter of location of new rainfall 
stations should be looked into by the loeal meteorologieal 
authorities. 

Paliuan River near Villa Siga 

See Drawing Nos. 601, 641 and 673. 

According to air photos a possible site for a new gauging station is 
found about 1.5 km upstream of the barangay Villa Siga, at elevation 
150 m approximately. Here it will be located downstream of all the 
intake sites for the proposed Villa Siga project alternatives. The 
station will consequently, regardless of which alternative that will 
be approved, registrate excess water not passing through the 
different headrace tunnel alternatives. If the local conditions are 
favourable areeorder should be installed. 

Canoaranan River near Lublub 

See Drawing Nos. 601, 631 and 672. 

Several alternative sites seem suitable for establishment of runoff 
gauging stations. Two sites are located in the Cadian River about 
l km and 2 km upstream of the Cangaranan River confluenee respect
ively. A third possible site is found in the Cangaranan River itself 
approximately 500 m upstream of the barangay Lublub. If the 
Tigmaasin Hydropower project will be accomplished, the third 
alternative might be disturbed by the construetion works. In that 
case the Cadian River alternatives should be preferred. If the local 
conditions are favourable, one should design for a proper recorder 
housing. 

Sibalom River at Sinandulan 

See Drawing Nos. 601, 621 and 671. 

As mcntioned previously, the Sibalom gauging station at Pangpang is 
of ~inor value to ~ydrological estimations of wat~r availahility in 
the upper Si~alom sub-cat=~ments. A suitable site ~or a runo~f 

0augi~g statio~ is found near Sinandulan at elevation 80 m 
ap?roxi~at~l;, about 3 ~m upstreaæ of the Maninila River conflue~ce. 
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A pool for gauging can easily be identified by a big rock in the 
midd le of the river near leEt bank rice terraees. The low and medium 
flow control consists of stones and medium sized rocks. An ordinary 
gauge plate read twice a day and supported by crest recorder 
observations would give adequate information. The establishment of 
this station should be given high priority. 

Tibiao River near Tigbaboy 

See Drawing Nos. 601, 661 and 674. 

A favourable site for a runoEE gauging station is located close to 
the Tigbaboy barrangay, where a bamboo bridge crosses the river. A 
deep pool is surrounded by huge blocks. The flow control is rock and 
medium-sized stones. The site seems suitable for the construetion of 
a recorder housing. 

The upper areas of the Tibiao River catchment is adjacent to the 
Bacong River catehment. The risk of the Bacong River catchment to be 
situated within a rain shadow area during monsoon months, 
demonstrates the need for a gauging station to be established within 
the Tibiao catehment. This station would serve both the Tibiao and 
the Dalanas Hydropower projects. 
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ELEVATIONlm) 

800 

600 

400 

200 

O 

700 

INSTALLED CAPACITY 

AVERAGE ANNUAL PRODUCTION 

GROSS HEAD 

CATCHMENT AREA 

RUN OFF 

MINIMUM FLOW 

2x 8.5 MW 

60 GWh 

BOm 

1I0km2 

110 I/sec km 2 

0.4 rrtJlsec 
FIRM FLOW 190% AVAILABlLl TY) 2.2 m3/.ec 
MEAN FLOW 12.0 m3/sec 

FLOW CORRESPONDING TO INSTALLED CAPACITY 24.0m3/sec 

DESIGN FLOOD 620m3/sec 

LENGTH OF WATERWAYS 5.6 km 

~ RIVERS AND CREEKS WITH ELEVATIONS 

FRC).! MAPS 1: 50,000 

'--~ TOPOGRAPHIC CATCHMENT SOUNOARY 
______ TUNNEL 

o , 
fl 

• 

N 

l 
SAN JOSE 

POPULATION CENTER 

RIVER GAUGING STATION 

PROPOSED RIVER GAUGING STAT ION 

RAINFALL STATION 

• IlOllQ CITY 

~--

ANTIQUE HYDROPOWER STUDY 

SIBALOM RIVER BASIN 

THE BAUANG PROJECT ALT. 1 

621 
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THE IGCARATONG PROJECT 

INSTALLED CAPACITY 

AVERAGE ANNUAL PRODUCTION 

GROSS HEAD 

CATCHMENT AREA 

RUN OFF 

MINIMUM FLOW 

FIRM FLOW (90% AVAILA81LITYI 

MEAN FLOW 

FLOW CORRESPONDING TO INSTALLED CAPACITY 

DESIGN FLOOD 

LENGTH OF WATERWAYS 

2 xJ ~iMW 

20 CNh 

30m 

90~f)2 

135 l/sec km2 

Ol. n)/sec 

18 m3/sec 

12 O fl3/sec 

21..0 n 31sec 

51.0 r· 3lsec 

THE TIGMAASI N PROJECT 

INSTALLED CAPACITY 

AVE RAGE ANNUAL PROOUCTlON 

GROSS HEAD 

CATCHMENT AREA 

RUN OFF 

MINIMUM FLOW 

2)(30 MW 

20 GWh 

30m 

90 km2 

125 I Isec km2 

FIRM FLOW (90'/, AVAllABILITY ) 18 m31sec 

MEAN FLOW 11.0 m31sec 

FLOW CORRESPONDING TO INSTALLED CAPACITY 22 O m3/sec 

DESI GN FLOOD 5l.O m3/sec 

LENGTH OF WATERWAYS 

80 
~~ RIVERS AND CREEKS WITH ELEVATIONS 

FROM MAPS 1 SOooo --- ....... " TOPOGRAPHIC CATCHMENT BOUNDARY 
•.......• TUNNEL 

O POPULATION CENTER , 
RIVER GAUGING S TAT ION 

f? PROPOSED RIVE R GAUGING STATION • RAINFALL STATION 

PANAY ISLANO 

N : 
SAN JO':.JE 
DE BUa-tAvl::' TA 

ANT/aUE HYDROPOWER STUDY 

THE CANGARANAN RIVER BASIN 

THE TIGMAASIN AND 

THE IGCARATON PROJECT 

631 

MARCH 1981 



ELEVATION 1m) 

.. 

600 

400 

200 

O 

O 
~ 

I l,. 
( 

l, 

ELEVATION tnJ 

600 

400 

200 

O 

LONGITUDINAL SECTION THROUGH HEADRACE TUNNEL 

o 
I 

" 

l-

lkm 

I \ 
\ 

\ ./ C_._-.I' 

\, f ., J'\ /" /"50 

/ Ol.... "''-
t' PANGALCAGA~ 1 

",y l... 
(/ ( ~..----

/ ~ , 
\ 

2 J 4 5km 
I 

~..r"" ~ 

"-
J 

f./ 
'-.. 

l.-
i.. , 

------
/r~ ... _-~, 

"\ r ..... ~ 

1700 ~ I 

7(Jj 

........... r-
.-/- -..... -.;.-...... / . 

f /f l \./~) r 
/ / ( ~ 

s~/ J l, 

( 
I 

I .... ./ r' 

f\ \, ') \ ((j' I 
" \ . I 
\ (-

./ ...--' ., ,..../ 
) t' / 

r' J ,-
.J ( 

,/ ,I. 
-\~. __ ~ _~( I~ ';.:J 

", i. 

"-\ 

INSTALLED CAPACIT y 

AVERAGE ANNUAL PROOUCTION 

GROSS HEAD 

CA TCHMENT AREA 

RUN OFF 

MINIMUM FLOW 

2J1J.5MW 

25 GWh 

30m 

p.4m3/sec 
, .1.6 ml/sec FIRM FLOW (90% AVAILABllITYI 

MEAN FLOW 

FLOW CORRESPONOING TO INSTALLED 

DESIGN FlOOD 

13.5 m3tsec 

CAPACITY 270 nrl'sec 

765 m3/sec 

'LENGTH OF WATERWAYS 1,4 km 

~ RIVERS AND CREEKS WITH HEI/ATIONS 

FROM MAPS 1: 150.000 

- -......... TOPOGRAPHIC CATCHMENT BOUNDARY 

......... TUNNEL 

'0 POPUlATION CENTER 

, RIVER GAUGING STATION 

/? PROPOSED RIVER GAUGING STATION 
• RAINFALL STATION 

N 

1 
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• lLOiLO Cln 

ANTIQUE HYDROPOWER STUDY 

PAUUAN RIVER BASIN 

THE VILLA SIGA PROJECT ALT. 1 

641 

MARCH ID81 
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'-
VALDEryRAMA O 

MA GAUGING STATION\J2 km2 

INSTALLED CAPACITY 

AVERAGE ANNUAL PROCiJCTION 

GROSS HEAD 

CATCHMENT AREA 

RUN OFF 

MINIMUM FLOW 

2x5.5MW 

35 GWh 

135m 

35km2 

130 IIsec km 2 

0.1 ml/sec 
FIRM FLOW (90% AVA ILABILITYl 0.7.'ml/sec 

MEAN FLOW 4.5 m3/sec 

FLOW CORRESPONDING TO INSTALLED CAPACITY .9.0 m3/sec 

DESIGN FLOOD JOO mJ/sec 

LEN GTH OF WATERWAYS 10km 

80 
~ RIVERS AND CREEKS WITH ELEVATIONS 

FROM MAPS 1 50000 

-- ..... ,.., TOPOGRAPHIC CATCHMENT BOUNDARY 

--- TUNNEL 
O POPULATION CENTER 

, RIVER GAUGING STATION 

{? PROPOSED RIVER GAUGING STATION 
• RAINFALL STATION 

N 

~ 

ANTIQUE HYDROPOWER STUDY 

THE TIBIAO RIVER BASIN 

THE SAN GREGORIO PROJECT 

661 

MARCH 11181 
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LUBLUB 

V PROPOSfO RIVER GAUGING STATION 

ANTIQUE HYDROPOWEij STUDY 

LOCA nON MAP ~. 
PROPOSED RIVER GAUGING STATIONS 

o 1km 
CANGARANAN RIVE R 

'--- ~ I 

072 

"AIlCH 11111 



--~ 

VILLA SIGA 

-
\J PROPOSEO RIVER" GAUCJING STATION 

VILLA GARDIN 

ANTIQUE HYDROPOWER STUDY 

PROPOSED RIVER OAUOINO ITATIONS 

PALIUAH RIVER 

LOCATIO N MAP 

o \km 873 
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VALDERAMA, MONTHLY RAINFALL in mm 

YEAR JAN FF.B HAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

1960 69 23 55 38 566 51l 416 503 425 793 118 8 3523 
O O 9 12 506 747 424 663 497 429 155 20 3461 
9 6 32 67 294 393 828 61l 468 166 184 25 3085 

11 O 4 15 120 745 248 792 648 141 48 165 2939 
O O O 42 375 542 381 602 491 274 721 62 3491 

1965 71 O 47 116 499 616 791 508 540 152 130 37 3507 
O 3 3 6 858 532 683 420 501 229 199 159 3591 

95 18 57 34 124 568 1036 977 577 675 362 O 4523 
17 O O 28 398 347 634 1090 232 403 187 4 3340 

O O O 41 272 606 1287 419 869 151 98 171 3912 
1970 O O O 37 265 534 743 556 432 627 283 100 3576 

26 61 86 65 424 1001 1282 551 314 561 105 26 4502 :t> 
2lf/4 O 23 14 355 560 687 430 527 145 104 125 3214 

O O n 57 265 200 358 740 476 411 245 34 2786 
'-' 

61 O 1 72 168 566 531 497 171 678 294 206 3245 
] 975 67 12 O 202 435 461 303 338 376 495 54 91 2834 

53 47 98 15 579 M9 516 569 526 109 147 49 3357 
52 18 4 9 268 323 888 679 1102 133 127 3 3606 
32 O 5 140 

Nurmal 
1951-70 27 7 24 60 345 481 635 667 574 405 251 108 3583 



BARBASA, MONTHLY RAINFALL IN mm 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

1960 31 48 19 169 511 469 438 958 311 620 l38 25 3736 
O 6 11 2 454 645 457 1074 679 361 161 22 3871 
8 58 16 O 329 248 1190 671 501 128 457 36 3642 
O 3 6 O 126 739 262 922 453 52 45 116 2723 
O O O 21 373 526 237 414 670 222 597 89 3150 

1965 51 23 36 53 484 578 694 507 641 50 126 83 3325 
12 O O 3 804 563 617 459 514 168 266 128 3533 

16Lf 26 29 7 154 564 888 1284 664 511 168 l 4459 
36 O O O 234 327 478 1079 541 343 201 8 3246 

O O O O 409 499 1378 511 655 188 65 148 3852 
1970 12 5 15 3 204 751 511 1057 540 714 382 163 4357 

36 116 63 13 136 330 822 486 359 841 130 56 3388 > 
258 8 50 14 289 582 1012 566 646 78 243 74 3820 N 

O 3 35 O 282 275 310 961 353 507 490 122 3338 
76 94 13 7 197 861 587 909 221 1051 383 208 4607 

1975 132 7 29 199 148 657 414 406 286 409 19 143 2849 
42 5 7 15 774 581 574 938 677 74 259 109 4055 
23 50 3 4 133 253 1023 784 1304 16 134 8 3735 

2 

Normal 
1951-70 29 127 149 39 290 494 632 761 586 391 241 339 4077 



CULASI, MONTHLY RAINFALL IN mm 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

1960 185 157 41 170 503 361 544 1659 386 1128 587 104 5824 
58 94 69 81 445 823 791 1406 361 

18 9 10 5 110 1269 382 688 447 104 169 239 3451 

1965 99 58 61 97 287 575 605 380 511 227 348 320 3569 
18 13 l 9 1163 365 635 532 469 147 260 307 3919 

282 43 33 69 127 599 806 827 611 306 226 15 3944 
20 3 20 5 205 203 316 876 326 287 234 18 2513 

8 O O 3 226 236 1018 450 514 72 203 371 3100 
1970 33 23 30 10 24 363 489 455 279 678 467 369 3221 

97 206 188 28 119 764 978 272 257 672 257 208 4045 > 
381 3 138 8 254 660 714 383 480 114 358 145 3638 

8 20 8 3 108 162 234 919 177 484 910 485 3518 
Lv 

114 71 10 36 71 635 681 681 165 882 305 329 3980 
1975 273 66 10 273 117 356 335 488 307 505 30 338 3098 

100 23 46 13 536 580 502 740 503 98 316 190 3647 
81 112 33 13 41 279 843 556 1349 28 102 23 3460 
18 3 13 99 81 422 343 866 498 490 174 262 3269 
25 8 3 

Normal 
1951-70 93 48 50 76 273 469 615 746 570 395 350 259 3944 



APPENDIX B 

RUNOFF - DAILY AVERAGE 

- MONTHLY AND ANNUAL SUMMARIES 

------------- --------------
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2 , 02 
1 , ':;-8 
1, '1'4 

1 .'10 
1 ,8 6 

o 

\)l SC H) 

FEB 

1 ) 8,~ 

1. 90 
1,90 
1. 86 
1, 82 
1. 86 
1,82 
1 . /8 
1,78 
1.7 8 

1, 86 
1 • tL~ 
1,82 
1. 82 
1, 82 
1. 82 
1, 90 
1. 86 
1, 82 
1.86 

1, 86 

1.78 
1,90 
1 .'10 
1, 86 
1.86 
1,8 2 
1.82 

~U / S 

i·IAR 

1, 78 

1. i 8 
1 , 78 
1.78 
L, 78 
1.74 
1 ,7 4 
l , lA 
1, 74 
1. 74 

L 7 4 

1./0 
l ,70 

1. 66 
l ) 66 
1 " ) .0.:. 

1 L '1 ) u..;.. 

1. 58 
1, 58 
1.58 

1, 58 

1. 54 
1, 54 
1 . 50 
1,50 
1.4/ 
1, 47 

1. 44 
[, 44 

1. 44 
1, 44 

AF'R 

1. ,41 

1..58 
1, 35 
1. 35 
1, 32 
1. 2Y 
1, 29 
1. 26 
ol. ,2 6 
1. 26 

1,23 

1.23 
1.,23 
1. 20 
1, 20 
1. 20 
l , 90 
1 • ;" 0 
1, 86 
1. 82 

1, 78 

1.10 
L70 
1. 62 
1, ::i 8 
1.:)4 
1, 47 
1. 44 
l. . 41 
1 . 4/ 

MAt 

1, 44 

1. 41 
ol. ,41 
1.41 
[, 66 

1. 86 
1, 78 
1. 74 
:~, 06 
it '10 

1, 90 

2.26 
2,02 
2.18 
1,98 
1.94 
1. 90 
1. 86 
') "'-, ,;,..),;,....:.. 

1 ,6 6 

1, 90 

1. 86 
ol. .82 
1 • /4 
2.40 
2.18 
:~, 40 
1,J~ 

:.~, 30 
1. v!:! 
),30 

DA II Y A~JH:AGL 
I..fHi nmr: 
L.ONGU UDE 
UfM 
CAI CHI10n 

JUN JUL 

:.! , 4 O :~ • :\ I) 

2.18 2.:5~ 

:~ • 06 :.~. :·!6 
2.10 :~.iO 

:">,18 2,40 
2.06 2.50 
1,98 2.55 
1.'10 1l0~i. :W 

1. • Il:~ J:.! . 00 
leY8 ;~4.60 

l , ti ~~ 
1. /4 
l,!O 
~.06 
:'! ) i}:oj 

2.14 
l,Y!! 
1. '10 
l.B/' 

2.01 

~I/. 80 
4!.BO 
:~'2. 40 
J ~I. 00 
L~9. 00 
:d. ~o 
6:5 . 00 
J8.00 
41.,()O 
B~i. !:!O 

l. lB ~·jlJ. ~)O 

1.86 :)Y,10 
L la 'n. :.j() 
2.06 :i.~'.10 

1 • (-, o ~H • ::j o 
2 • ~ 6 ~'! • ~I (l 
:·~.J:l Y.l.6,90 
2 . 06 VY.I,O 
1. • ') o (, ~~ , o o 
1.78 24.60 

:l~.LOO 

(~UG 

L~() ,00 
:i. jO.~i(l 

l ~-j'2.40 

:;d. ~,() 
:.-;.90 
~.YO 

6,10 
J. y:, 
fj , :.jO 
:).00 

<\ • :.j!:.j 

ti • :J:) 
4,1.0 
4,10 
J.95 
J.I:lO 
::5.40 
J . 10 

:.~ 1 , :~() 
::14. (,O 

16,60 
:i ~. 20 
1'}.50 
1V.10 
::~ 1 , 30 
8.4) 
6,1.0 
4.~::i 

::i . YO 
~~ , y () 
:).70 

PROCESSED 81/06126 . 
H 1.1,0~,42 YEAR lV69 
[ )22,OOr21 

116 • () ° 1\ 11 :~ 

SEP 

rj • ~)O 

6./0 
6, :50 
5./0 
~j • '10 
~~ • /0 

19. lO 

1 v.l ° 
1 ~j • 9 () 
:i. 4 • :'00 

1 ~j >? O 
JO.:;O 
~~!.j. 00 
:i. ! •• !:lO 

Y. 89 
S.l!:! 
1.30 
6.:)0 

:.!() . 20 
4./0 

:~ , '15 

7.JO 
.5.60 
3.40 
3.:50 

j8.00 
1!).70 
iJ.10 
1.0,63 
j}.!tO 

uc ·r 

t::;,90 
3::'.00 
18 . 00 
:i.6.bO 
1.:':;.90 
):j. ~O 

1:5.80 
U. jO 
11.70 
11,00 

1.0,63 

v.89 
Y. 52 
D.l!:! 
/,67 
/.10 
6,50 
6.!:i0 
6.10 
5.YO 

~.50 

5.15 
4,85 
/,.8::' 
il,25 
4.10 
;5.80 
:5.60 
:i.40 

:3. 70 
4.10 

IWV 

3,70 
J , 60 
~L50 

:L 40 

:L 20 
3,00 
2.90 
:~ ( l~j 
2,70 
2.60 

L . 50 
2.40 
2.35 
2.26 
') '1 '1 
.a:.. ) ~..:.. 

' ) ' I ' ) 
.. ~ t ..;,. ~:. 

2.14 
2.26 
2.50 
:~. 15 

2. ,~5 
') c::- L 
.:..~.JJ 

2.40 
:~ • 10 
~~ • 10 
j • v4 
1,82 
1. 78 
1.74 
1./4 

Dl:.C 

1. 78 

1./4 
1. 74 
1. 70 
1. 70 
1. 66 
t,74 
j .10 
1 . 82 
1. lO 

L,14 
1.90 
1,86 
le 86 
1. 86 
j • B2 
'2. lO 
L. 10 
~!, 02 
~.10 

2.30 

2.06 
2.06 
2.02 
1..98 
:[.'18 
1..94 
1. YO 
::!,02 
~). 02 
1. , 90 

b:l 

N 
-..j 



STNO 
NAME 
MA IN R 1IJER 
RIVER 

~202 - O 
TAGUUTUD 
PALIUAN 

ARCHltJF Fl 
DATE JAN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

1.90 
1.98 
1.86 
1.86 
1.86 
1.82 
1.82 
1.82 
1.78 
1.78 

1. 74 
1. 74 
1.74 
1. 70 
1.70 
1.66 
1,66 
1. 66 
1.62 
1.62 

1. 58 
1.58 
1.54 
1.58 
1. 54 
1.54 
1.50 
1. 50 
1.47 
1. 44 
1. 44 

tlUiCH, 
FEB 

1.44 
1.41 
1. 44 
1.41 
1.38 
1.38 
1.35 
1.35 
1.32 
1.32 

1.32 
1.29 
1.29 
1.2l-
1,26 
1.23 
1. 23 
1.23 
1.20 
1.20 

1. 20 
1.20 
1.20 
1.31:1 
1.41 
1.90 
1. 74 
1.66 

IBIS 
MR 

1.62 
1. 62 
1.58 
1.51:1 
1.54 
1.50 
1.50 
1. 50 
1. 47 
1.47 

1.44 
1.44 
1,44 
1.44 
1. 41 
1. 41 
1.41 
1.38 
1.38 
1.35 

1. 35 
1.32 
1.32 
1.29 
1. 29 
1. 2CJ 
l. 29 
1.26 
1.26 
1.26 
1.23 

Af'R 

1. 47 
1. 4J 
".47 
1. 44 
1. 44 
1.44 
1. 41 
1.41 
1. 41 
1.41 

1.41 
1. 00 
1.35 
1. 35 
1.35 
1. 32 
1.32 
1. 32 
1.29 
1.2'1' 

1. 26 
1.26 
1.26 
1.23 
1.23 
1.23 
1. 26 
1.26 
1.26 
1. 4J 

MAY 

1. 44 
1.41 
1.41 
2.02 
1.58 
1. 50 
1. 74 
1.J4 
1,90 
2.10 

1. 74 
1.62 
1. 58 
1./4 
1. 78 
1.J4 
1. 74 
1.JO 
1,66 
1. 71:1 

1.70 
1.JO 
1.62 
1. JO 
1. 78 
1.66 
1. 78 
1.90 
1.98 
2.14 
2,30 

MIL)' I!\I[Rllti[ 

JUN 

2,26 
2.14 
:L26 
::! ( 4~j 
1.86 
1.1:12 
2,02 
2.02 
1.94 
1.86 

1.,94 
1. 'Il:! 
1. 78 
1.J4 
1, lh~ 
1. 66 
') r:l-
/ .. Jo \' \) 

2.26 
~! , "0 
2.11:1 

') "1"1 
1" .. ) .... L 

') J)'I 
.... (L"-

:..!,60 
J. 1 (l 
~!, 55 
2c~L 

~! , 10 
2.14 
2.14 
2.10 

L~'TITI.I))[ 
LONl:in unt:: 
UlM 
CATCHNENT 

JUL (IUG 

1.94 
1.1:16 
1.82 
~!. 40 
-3,60 
3.80 
:-L 10 
:l. lO 
:l,65 
2.40 

2,35 
~!.:U) 

~! • 14 
12.40 
11).~!6 

H.41 
11.(1) 
j~~.l1(1 

1 ~-i, 'lO 
d. JO 

9.111) 
f:!. 41 
7 , :~I) 
H.ll:! 
a,4J. 
'I.~2 

l(),~!.~ 

l4.40 
lJ.4,JO 

4.1:I~ 

~L :)1) 

~5 , l () 

3.00 
~5 .00 
2.90 
2.ao 
:5.20 
:~ ,60 
3.30 
:-5,2t) 
3.10 

,LOO 
2.YO 

J.l,OO 
111.00 
:l'l , Ol) 
'IL 00 
~!6 ,HO 
;l,1c bO 
L 'l, LO 
lCJ.10 

11:1,00 
10.00 
1/,30 
jl.l0 
13,00 
14,50 
14,50 
14.50 
l3,80 
j:-" :lO 
1~,20 

PRUCESBED B1/06/26. 

N ll,04142 
E 122,00,21 

1I6.()(1 1\112 

SEP oeT 

21,30 
;~2. 00 
n,50 
63.00 
'2.'1,00 
~!6.1:I0 
:-!!:; I 70 
23.50 
2:~) 40 
1(l.6~~ 

(} L:? 
7)~ ... 

6.70 
6,/0 

14,::i0 
10,.n 
jO. 6~\ 
10,(d 
Y ci~1 

lØ,!)O 
14.50 

/,67 

IciO 
l ,-~O 
6.CJO 
6,70 
6.50 
6,10 
5.CJO 
H.78 
1:1. 04 

1:1,78 
l.30 

WCJ,20 
1:111.50 
424,00 
2/4. ~!O 
271,50 
312.00 
3:!~:i. 50 
:~2(J. 1 (l 

fL Il:! '2.4CJ.90 
1:1,04 HI?JO 
1,~iO 111:1,10 
7.30 14:).CJO 

11,/0 1:!3,80 
11. lO j 2Y. 50 

I"SI 1~j2,80 

l.10 141:L20 
6,/0 123,80 
8.78 116.20 

11)6,70 

,(EiH~ 

NOV 

101,10 
9/.20 
:~2 ,00 
1:).CJO 
5,30 
4.40 
4,25 
4.40 
4,25 
4.10 

:L95 
:).30 
(L41 
5,3Cl 
4,55 
4.40 
4,70 
5.15 
4,40 
lo ')" 
"1 <..:..~ 

4.10 
J.95 
3.95 
4.10 
3,95 
3.1:10 
4,70 
:). lO 
5,30 
4.l0 

11)70 

DEC 

4,40 
4.2:5 
:L95 
3.1:10 
~~, 80 
3.1(l 
3,70 
3.70 
~5. 80 
3.70 

3,60 
~{. 50 
3,40 
3.30 
3,30 
3.20 
~5, 20 
3.10 
3,30 
3.80 

4,25 
4,40 
~j, 00 
4.55 
~j, 15 
~j ci5 
6,30 
~.30 

~j , 15 
5el5 
",70 

bi! 
N 
00 



STUO 
NAME 

8203 - O 
F'AUGF'ANG 

MAIN RIVER SIBALOM 
RIVER 

ARCHIVE Fl 
DATE JAN 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
lB 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Di-dl.\' AVFRM,E 
Ll-n1lUnt-: 
LONG I "linE 
UlM 
CAI CHI,I:.NT 

nIBCH, tH/S 
FEB MAR AF'R MAY JUN JUL AUG 

F'ROCEBBtD 81/06/26. 
N 10,48,30 
[ i 2 1 , ~c9 s l ~ 

6:~:::i.(l0 1\112 

BH' OCT 

,{fl~R 

NOV 

11.92 
9.6B 

11)58 

[lEC 

8,60 
7.91 
7.45 
6.53 
~j, 92 
5. 9~! 
!),54 
5.16 
~j, 16 
ti.16 

5.35 
5.16 
'l. 7B 
4.59 
4.40 
4 ,) .. , 

Li.,,", 

4.40 
4.40 
4.10 
4.10 

'l. 10 
J.BO 
~~. 80 
:5.80 
3.80 
~~. 6::; 
~~. 65 
3.6::; 
~s. 65 
3.65 
~s. 65 

ti:) 

N 
1.0 



!lAIL\' AVEI<Atil PROCfSSEl'I ~j/061'26. 

STNO H:W3 - o Lf)T ITUDE N 10141:1130 YEAR 1959 
NAME PANGPANG LOH(:il'IUDE E 121,5Y,!::J 
MAlM RIVER SIBALOM UTM 
RIVER CATCHI1f/fI 6:s5.00 KM2 

ARCH IlJE Fl lHSCH, ~IJ/S 

BAlE JAN FEB HAR APR MAr JUN JUL AUti nl:.f' OCT NOV .. DEC 

1 3,50 2,38 1,81 ~L20 ~,90 :.~, n 17 , :!() 464,49 1/5,]1:l 106,40 13~, 06 
2 3.50 2.51 1.Y2 j.20 2. J'l 2, ~i 1 :~(). b3 4~\().()() 1 Y6.J0 106.40 LB.20 
3 3.35 2.38 ~~ • 14 ~,O5 2.64 4,97 20,24 6110,08 ,)1 O, :)~~ 106.40 D~,06 

4 3.35 2.25 1.92 2.90 4.10 4.10 12.23 6:53.70 n3.4~, j06.40 B2,06 
5 ~~. 20 2,14 1,92 2,90 :'i, 73 .\ • 10 (i,bO 412,99 J~)4. ~j?' 1,0:),42 12::L 18 
6 2.90 2.14 2. O:~ 2.64 3,95 3.50 6.Y9 ~!12. bO 280.HO 104.44 U2, ::;!:l 
7 l,90 2.14 1,92 l.J8 .~, 05 .L05 '1,4J. 2~'j6, 16 nY,74 2J2,n 112,58 
8 2.90 2.14 1.81 2.3H 2, )} 3, Y~i jO,}6 :~:')Y, 62 1lJ3,40 150,YO YI),~14 

9 ;~. 77 :L14 1,70 2,38 ~!, 77 4,97 2:~ , Ol) 2~:i2, 70 1 ,1)H , 71:l 132,06 Yt. 02 
10 3.20 2.03 1. 61 2,38 2,51 jJ,78 i!L jO V9,/4 155,Y4 D:~. (16 IU.78 

11 2,90 1,92 1. 70 ~!, 38 ~!. 38 7,1)1 1.1:l , t) (~ 469,35 1 ~L5, 4 ~ 166,1.4 115,67 
12 2. n 1.92 1.81 2.3H ~,5i B,~l 13.1B ;~04,IB 136.62 lYY.20 ill.:)!:! 
13 2,38 1,92 1.81 2,38 2,77 6,76 1. :'jl:l , ~,~ ;·!:lY,87 UB,90 182) :~~ 110,52 0;1 

14 2.64 1. JO 4.59 2,3H 2.77 8.60 ~~24, 11, 132.(lb jl,0.9U HO. ~12 li.> 

15 3.20 1.70 ~s, 50 2,38 ~~ J ~ 1 6,30 :WI:l,OO 'LJ2,06 14:L /I) 110,52 o 

16 2.7/ 1. 70 9.14 2.jH 3, O~, 6.9Y 252,70 15j.42 43H.32 1 jO. 5~! 
17 ~,64 1,70 5.35 ~L65 :':i. 35 :j,35 l~)9,62 1.41,:~0 .HO,17 /1.03 
18 2.38 1.92 4.91 3.35 10.411 12.23 j42,1Il 136.62 ~!(lH. 04 J6.01 
19 2.64 1.92 :~. 80 :~, 05 7,68 9.95 :~.~.L08 1.'S~:i , 4H 193, 'lO :~20. 20 
20 2.64 1.92 ::;.35 2,90 7,1'1 9.95 211 .<lIi 141.:30 179.46 U6,62 

21 2,64 1.92 4.10 3,65 ~j , :i~j jA,75 LIl'1.74 111.42 150,YO Y~j, 67 
'1'1 
,;..l. 2.64 1. 70 3.95 3.95 4.59 14.'15 196.30 i 43.70 143,/0 {i~\ .16 
23 2.64 1. 70 :L 50 :L05 ,L35 1:l,14 LI:l'l,12 1:~3,ll:l 143,/0 HO,26 
24 2.64 1. 70 3.3::.i 4.40 3,05 0.J6 172.:14 122.10 143,/0 } 1. 1:Il. 
'it: ........ '2,64 1.70 3.20 3,20 ~! .91) :s L ,96 1~j~), 94 l1Y.IJ4 142, :)0 W:i. 54 
26 3.05 1.81 2.90 2.90 2.n lo cli~, j93,40 111. lB i 4 1 , :~O H'2.02 
27 3.20 1. Bl 2,90 :5,05 :L51 1:l,87 L9J,40 111,ll:l 141. JO YO,09 
28 3.35 1.81 2.90 2.90 2.51 lJ,5S 302, 'U, 117.IH 123.18 H3./B 
29 2,90 2.90 2,90 :~, Mj J.~j, 10 603.62 111,11:l 1J~:i. <\I:l lH,50 

30 2.n 2.T! 2,90 S.JJ j 6, 1~ 348.2~ 115.6} 12::;.34 J5,lH 

31 2,64 3,20 :~. 50 :·!42,74 106,40 14 ,35 



STNO 1:!20:5 '. o 
NAME PANGPANG 
MAIN. RIVER SIBALOM 
RIVER 

ARCHIIJE Fl 
BAlE JAN 

1 

2 
3 
4 
L: 
...I 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
19 
19 
20 

21 
') ') 
kL 

23 
24 
')0::
.<....1 

26 
27 
28 
29 
30 
31 

IIB.5b 

133,::!0 
112.83 
97.30 
I:!~~ • lR 
92.02 
Il:! • ~~O 
77.61 
66 • ~~o 
64,/4 

6"\.14 
62.40 
6:,~. 40 
61.6l 
60 • ~~ l 
60.21 
6().1I4 
66.30 
Lr: r"l 
'J.J • J.~ 

65.52 

6 <: r:'l 
...I • ...I l. 

63.96 
6~~. 116 
56.56 
~:i6. 56 
55,93 
~:i5 .W~ 

56,56 
~6. ~j6 

55.8tJ 
58.02 

DISCH. M3/S 
FEB HAR APR HAY 

~jl • :'~<) 

:'i6,36 
~j6 • ~jb 
55,10 
~j~j .10 
53,l4 
~)J./-1 

54,42 
~n. 14 
:)3,74 

~j:~. ]!I 

60,'i4 
,s0.1I4 
60.21 
~j~j • {B 

52.39 
~j 1 • 10 
51.02 
~H .10 
51.02 

411.bb 
54.42 
~';II • <'lB 
53.06 
,~0.'14 
6'" lo'') \J,~,;., 

:)5.10 
65.52 
:jll. III 

::)4. 4'<~ 

51.l0 
:)1 • O~~ 

51. 02 
!:)O.,H 
49.66 
4/,0-\ 
4/.04 
4/.0-\ 
46.41 

46.<\1 
46.41 
45.1:i 
41.04 
!:)1.0:~ 

41:!.30 
4~j .11:1 

lin, l4 
'/4. l.<\ 
lB.50 

16.IH 
lO.20 
10.20 
6l.40 
61). <).\ 
60.21 
:j5. 1. o 
53.06 
52 .,~B 
52.3B 
~i 1. 70 

51.10 1:11.10 
71,86 127.30 
65.9,s <):3.61 
60.21 8/.30 
58.75 9.<\./4 
58.l5 114./4 
51:1.02 83.2] 
~3.J4 IB.l8 
~:i0.,~4 111.5:) 
41J,66 104,,1)4 

411.M 102.43 
411.66 Ill:!. :'16 
4B. JO 1:,~9. III 
4 l:! , 30 114.64 
4/ • I) 4 L l) ~j • 4:~ 

4/.04 104.44 
4 1\ • ~j ~~ L n . 4 {) 
44.52 '-J5.6l 
4B ,,~O l6. li') 
4 ~\ • 1 5 /6 • O 1 

4:') • 1:) 

4~ .1:,) 
~~OO. 6~~ 

l34.34 
U2.06 
lV,50 
t UL (~.~ 
l O~!. 4t! 

116.61) 
138,90 

14'1./0 
141:). ~() 
n~j, 4a 
140.50 
1~i/.20 
114.64 
L60,'11:1 
1!:!3.60 
!h • :j.\ 
J6.}!:! 
3;..~. 49 

DA I!. Y A\ll::RACE PROCE~SEO 81/06/26. 

JUN 

~~I:l • ~j() 

H'.B5 
:i.l.41 
21:1.50 
~~,L<):) 

1~ •• 4~1 
14,40 
12.85 
11.n 
u.n 

11 • ~i:) 
14./5 
:,~2. 66 
')') #)'):' 
..:.;t.c Il.,..' 

1'1.46 
26.58 
10.1b 
:li.l,l 
10. ni 
9.95 

21.02 
23.0'1 
12.69 
~3.l4 

12.69 
85.54 

122.10 
46.41 
,~,L ~j:j 

!.j ,~'6 

L.tH>:run:.-: N 10,4B,30 
LUNGI1UDE E 121,59,15 
lIfM 
CA', CHHENT 

JUL AUG 

30. 4~1 ~~.~. la 

14.0'1 :53.53 
!~dl 1J'}.54 

50. :~4 1 <)0. ~,(l 
'14 • 14 1 ~~,~ • lB 
6:~. ill i1Y. l8 
6.<\ • 1"\ 1 ~:i~:i • <)-\ 
60,2j jUl.74 
~j~'j.OJ n::i.M 
45.1~ 200.6:,) 

lB. ~~'I L!W, L:~ 

6.11'1 :l'IU.OO 
6.:~O l.s4.U:~ 

jf" 1 ~i B8. 'lO 
3.111 1~~1:l.,s4 

5.3:.\ il::'. 61 
2U • :jl) 'I t\, 14 
~!1.6t. IH.14 
16.1~j 611.42 
il" fl~i ::'8. J~. 

14.1:) 

1:1.37 
6.1)9 
B.60 

12.23 
'1,61l 

L L. 30 
B.31 

J::;.67 
n.6<) 
~j t • !):! 

41:1.90 
28.50 
18.~!'I 

'j .IJ:~ 

6. :'i3 
6.30 
6 • :~t) 
f,,30 
6.:~t) 

5.3:,) 
46.41 

6J5.00 KH2 

~EF' OCT 

1/.::ij 20.61 
9.95 1/.20 
1,1)1 26.5B 

13.16 22.23 
12.85 10.42 
13.18 221.l<) 
15.4:') 415.28 
12.8~ 419.06 
30.42 l!l6.35 
66.30 JJ6.15 

16.01 2/9.00 
J8.50 244.40 
11.03 211:1.68 
63.96 11l0.84 
16,01 115.94 

101.50 )0.38 
11.36 75.42 
8U.~J 58.l4 
<)t.9~ 32,12 
84,66 64,UO 

14 •. B 
6J.18 
60,<)4 
::!6.10 
t b • 1 ~j 
1.2. 8~J 
16.1:') 
13.16 
10.4'1 
16.1:,) 

aS.BO 
10l,8:..! 
128.64 
162.24 
12:'j, 34 
0';'.'14 
12.90 
64.1:10 
:~O .10 
:~:~. 63 
24.63 

'( E I\R 

NOV 

1 'I.BB 
1}.2i' 
1~) .22 
D.Ml 
U. .88 
11.16 

'1.87 
8.63 
/,44 
6.66 

~i. 88 
::1,62 
5.36 
4.B'i 
4.89 
4.89 
4,68 

12.60 
1B.09 
14.IH 

12.24 
10.4'1 

9,25 
1:1.63 
/.44 
6.66 
:),88 
~ •• 8U 
~), 36 
5.10 

l 'j60 

llEC 

5.10 
5.10 
4.89 
4. I:l~' 
4,68 
4.61:1 
1:1.63 
l.44 
!~. 01 
8.01 

8.01 
1:1.0>' 
8.01 
9.01 
8.01 
8.01 
8.01 
6.40 
6.40 
6.14 

6.14 
6.14 
6.14 
::'.B8 
5.B8 
5.62 
~j. 62 
::'.62 
~j ~ 62 
5.62 
~:i. 62 

to 

W 
I-' 



STNO 
NAME 
MAIN RIVER 
RIVfR 

8203 - O 
f'ANGf'ANI.l 
SIBALOM 

ARCHIVE Fl 
DATE JAN 

1 

2 
3 
4 
.,. 
..J 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
'Fl 
".L. 

23 
24 
'"l" .:....J 

26 
27 
28 
29 
30 
31 

~j, 62 

5.62 
::i.62 
5.36 
~.36 

5.36 
~.36 
5.36 
~ .10 
5.10 

5.10 
4.87 
4.68 
4.61:! 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 

4.60 
4.61:! 
0},68 
4.68 
4.68 
4.41 
4.47 
4.47 
4.47 
4.4J 
4.47 

IHSCH. 
FEB 

4.47 
4.41 
4,47 
4.47 
4.47 
4.4J 
4,47 
4.26 
4,05 
4.05 

4,05 
4.05 
.'\, 05 
4.05 
4.05 
4.05 
4,05 
4.05 
4,05 
4.05 

4,05 
4.05 
3,84 
3.84 
3.84 
3.84 
3,84 
3.84 

~IJ/S 

MAR 

~5084 

3.84 
3.84 
4.4J 
4.03 
3.21 
3.21 
3.21 
~5 .21 
3.21 

3.21 
3.21 
3,21 
3.21 
3,21 
J.21 
3.21 
3.21 
:-5021 
3.21 

3.21 
3.21 
2.84 
2.84 
2,84 
2.84 
2,84 
2.84 
2,84 
2.84 
~!. 84 

M'R 

:~. 84 
2.84 
:LB4 
4.05 
4,47 
4.26 
4.05 
4.05 
:-5084 
3.84 

~;i, 10 
5.36 
1\ ,O::) 
3.84 
3.lH 
3.84 
J. 4:~ 
3.42 
:5. ,\:~ 
3,42 

4.Ml 
4.68 
4.26 
4.26 
4. O:~ 
3.1H 
.~,lH 

J.84 
3.tH 
:-s. 84 

I1All Y AVfRAGE. 

MY 

.LB4 
3. l:! 4 

11,ljH 
7.70 
:), .s:!. 
4.26 
J.fH 
3.42 
[:1 ,,s:i 
8.J2 

,s,I}O 

9.87 
10.ta 
10.80 
'U,10 
1'1.1:11: 
la.'i6 
15.63 
li:!. 1)'1 
21()'!. 

JUN 

:n. UO 
2B.20 
20.:H 
31:!.bl:! 
27.18 
21.6'1 
11,26 
22. lI:! 
JS,O:!. 
3J.BO 

22. :~,\ 
22.26 
J8.1)7 
~!f>.)6 

~:i:~ .611 
53,/0 
45.B4 
4) .n 
Ml. 10 
~2.26 

.~~j ,B 4'\ • ~j2 
::!.l.1U 39.2'1 
lO.BI) ~~'1,]~~ 

J~\.2'i n,06 
]1,:':i6 'It .Ub 
:~/.4[, B2.::iO 
:.!I:l , ~~I) 61 • l<l 
42.54 13/.J6 
:H .5,\ 321:1. lJ. 
15.22 1I:\J.14 
c\1 ,88 

L:HX runE 
LOUGIr UDE 
t1fM 
CAr C HI1E1H 

JUL Mit, 

n .40 
4!). 4~~ 
'\4,40 

l(1~\.OO 

(10,10 
55.00 
4~).9·\ 

40.84 
:HL ~~9 
:!.4.n· 

11 • 4~j 
10./0 

'1,16 
:1'1 .8:~ 
~H • (lI:! 
n. 'i:.~ 
H. ~jl) 
:U.06 
.n . 'Il) 
4/,4/ 

:~ 2 • 41 :5 ~j, 1'\ 
:~o . b~\ :w. u. 
:u. ~j:'.) 2:), 70 
:0.55 2'i.40 
24 • :'j <J L ~~ 1. :~ () 
!)2.00 lO:!. 00 
~'il:l • ~j() '}~:i .00 
!;I:~ • 00 1 n . 00 
.\ I ,<Ja 02 • :)1) 

4:~.()(1 Bl.(IO 

40.JJ 

34. n 
~H .1.2 
29.113 
25.33 
22./4 
19.78 
111,30 
IB.jO 
i~.2(l 

l2 • 4~j 

:')1.40 
4j .tl6 

11'1,110 
1:)1100 
113 .1)1) 

/1.20 
:H.I}O 
40.1:14 
~H .')1:1 
:,~:J. 10 
:t ." '"l C' 
,;),) . .:..../ 

PROCESSED 81/06/26. 
N 1 (), 4t1130 
E 121,5'1,15 

bJ5.00 KI12 

SEP Del 

31:1. '.:!'} 47. <J8 

LS'.',O 4!...3~' 

~!2 .00 ~j3 .80 
14./0 51.40 
1J.:~0 47.98 
j:~.lO 4:1,.3~' 
4'i .00 :~y, 82 
1,2.!:!0 511.20 
!'.)'1 • :~o TI.20 
66.00 141.40 

!'.),s .40 
:)2,60 
14.1:!0 
62.00 
46,4:) 
41.35 
~~ia • :':i0 
44.41 
~H .40 
[,6.00 

6:-:S. 60 
6~). 00 
:j'i ,'10 
t,7.10 
60.60 
f,!).OO 
~la. :'.)0 
!'i!.).10 
~H.HO 

::,2.00 

.S:LOO 
42.8!:! 
,B,55 
:~4. <Jb 
21.26 
1'l.68 
13.45 
40.84 
n.11 
12.40 

31.'IH 
24.5'1 
11.68 
15.20 
10.00 
~~~" lO 
14.45 
4J.'I8 
22.74 
D.20 
11.20 

YbH< 

HUV 

10.45 
9.98 
9.76 
'i,54 
'1.54 
9.54 
'1.32 
9. 3~~ 
'}.32 
'i.l0 

8,88 
I:\.I:W 
H.88 
a.88 
8.88 
f:I.l:HI 
fl. 66 
8.66 
IL66 

4b.4~ 

1)2.50 
!)!:!.50 
26.44 
2~~ c B~) 

16.44 
11.4::i 

'1,76 
'1.32 
1).10 

'1.10 

1 %1 

DEC 

9.10 
9.10 
'i.l0 
9,10 
<},10 
1:1.88 
8.88 
B,I:II:I 
IL 88 
8.1:18 

a.8B 
8.8U 
fL 44 
8.44 
1:1. 44 
H.44 
o '"l') 
fl Lt.. .lo. 

8 'I') 
141-

8,00 
8.00 

8.00 
7.78 
7.78 
J.7!:! 
1.::)6 
J.56 
7.56 
J.56 
1.34 
l.34 
1.34 

t:x:f 

W 
N 



STNO 820J - o 
NAME PANGPANG 
HAIN RIVER SIBALOM 
RIVER 

ARCHflJE Fl 
DAlE JAN 

1 

2 
3 
4 
t: 
.J 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

7.34 
7.34 
7.34 
7.34 
7.34 
7.12 
7.12 
7.12 
7.1~ 
7.12 

/.12 
/.12 
/.12 
6.68 
6.68 
6.46 
6.02 
5.80 
3.80 
5.60 

~j. 40 
5.40 
;).40 
5.20 
5.20 
5.20 
~j. 00 
5.00 
::5.00 
5.00 
4.80 

(11SCH, 
FEB 

4.80 
4.60 
4.60 
4.40 
4,40 
4.40 
7,56 
8.22 

12,45 
12,'1':1 

IL44 
7.34 
6.46 
6.24 
6.24 
6.24 
6.24 
6.24 
6.02 
6.02 

6.02 
6.02 
;).80 
5.80 
:"j.60 
5.40 
5.40 
5.40 

M1/S 
HAR 

7.56 
1.12 
6.68 
6.68 
6.68 
6.68 
6.68 
6.68 
6.68 
6.46 

\~. 46 
6.46 
6.46 
6.46 
6.2'\ 
6.24 
6.24 
6.24 
6 • ~~4 
6.24 

6 • ~~4 

6.24 
6 • ~~,\ 
6.24 
6.24 
6. o:! 
6.02 
6.02 
5.80 
5.80 
~"i. 80 

APR 

5,60 
5.60 
6.46 
6.'10 
6,24 
5.60 
::5,60 
5.60 
5.60 
5.40 

5,20 
5.20 

14.70 
8 r,') 

.L4 

l5.82 
'1.76 
1.12 

14.4:; 
~~O. 89 
14.4:5 

ll.70 
11.20 
10.20 
9.98 
9.76 
9.76 
9,04 
9.32 
9 , :\~~ 

9.10 

HAY 

<J, 10 

8.81:! 
a,BU 

11.4::' 
9,//.> 
9.32 
'i, 11) 
9.10 
IL~~a 

B.88 

B.au 
8.88 
!~, 66 
8.66 
l:! ,4'\ 
8.44 
1:1, 44 
8.44 
!j) 22 
IL22 

I:!,OI) 

:l ~~ ( 4~j 
1:!,66 
8.00 
~j , 00 
7.56 
/. !")6 

1.34 
46. 6~j 
j :; , !)). 

"~fl , 76 

DAll Y AVLRAG[ 
LfH X run;:.: 
LONGHU[lE 
UlM 
CATCHMENl 

JUN .JUL f:UG 

~~1 ,26 

14./0 
/4,111) 
26.81 
~~ 1 , ~b 
j!). ~!O 

14, /0 
14.}O 
14 ,4!j 

3~~. 14 

20) ~"j~! 

j/.68 
32,04 
52.60 
60.60 
BJ.40 
/8.<)0 

145.00 
146,20 
1/4.40 

30.26 145.00 
1/.68 10'1.00 
3'1,Jl 95.00 
25./0 83.40 
16.44 69.20 
34.12 10.UO 
31./H ll5.00 
21.18 81.60 
21.~6 14/.40 
16.44 ~9.00 

14.45 ll1.00 
13.l0 32.84 
1l./0 23,4U 
~1.98 1/0.50 
l/,O~ 12J,bO 
14.95 18S.40 
1'1.41 199.41) 
'11.00 125.80 
59.20 23/,/1) 
21,18 146.20 

221.20 

139,1)0 
'i::'i.00 
90,00 
/4.00 
la.oo 
/0,00 

l05.!)!) 
i 4!). 00 
L32,40 
5'i.'i0 

~~I • /11 
V.1H 
:n.41:! 
j{.,25 
~!O ) ~)~~ 

11" /5 
14.70 

B.OO 
:~1 ) ~~b 
40.~Q 

41,:5~j 

4/,'i8 
!"jO , ~!O 

i:~6.HO 
'11) ,Ol) 

B/,()O 
1 ~"i4 • 'iO 
108.20 
119. HO 
Ul • ~~O 
L07.00 

PROCESSlU 81/06/26. 
N 10,41:h30 
E 12 j ,::'9 f j :; 

63~. 00 KW~ 

SEP OCT 

45,'14 

49.00 
"~6 ./6 
35.21 
25,10 
:~O. 69 
~59 , ~H 
42,3J 
11.60 
:~ 1 , 'i fl 

:~6 .44 
:)3 ei 1 
~j'l. 00 
:~(l,69 

1/. Il:! 
31.98 
~!:~ .00 
:~(l, u) 
,H .91:1 
~!6. 44 

21.18 
22.00 
21,63 
21.~5 
44,41 
~2,Y4 

28.66 
23.4U 
31,12 
23.85 

,~O .69 

2'i.03 
24,96 
:~/.21 
,H,21 
3:~. Y.I) 
j~! • t\1 
35.74 
2./ ,'n 
:~3 cI:l~ 

2~. :~/ 

2.1.63 
2.1.:~6 

:~ o. 8 'i 
~O , :~'1 
20. 8~' 
14.45 
li./O 
11./0 
13.2.0 

31 • !"j~) 
B.JO 
:50. ~6 
1'i./8 
1 ::j, ~i1 
iO.9t"i 
9.32 
'i.32 
8,00 
8.00 
I:i '"l~, 

.... L 

YU~R 

NO\! 

'i,n 

8.44 
8,00 
8.00 
7, !j6 
7.56 

1/5,/0 
!'lO.:W 
41. J~j 
~!~'. 40 

~!'I ,40 
~~() • 114 
26.07 
24.22 
22.00 
11J.0'1 
26.07 
~~1.12. 

19.78 
14.20 

1~!. 20 
11.10 
L3.45 
:l!). ~!O 
1~) .20 
2~!. 00 
~!(). 89 

j61J.20 
157.50 
8/.0(1 

1 '162 

DEC 

1'1,78 
1'1.04 
27,92 
:~o. B~' 

15,82 
14.10 
11.20 
i:~.}() 

12.20 
10.20 

'1.98 
9. ")6 

!:l.88 
8.66 
IL44 
8.00 
H.OO 
l.l8 
7.78 
1.56 

7.56 
1.56 
1 • .54 
7.12 
6.90 
6.90 
6.68 
6.46 
6,46 
6.46 
6.46 

td 

W 
W 



STNO 
NAME 
HA l N RIl) E t< 
RIVER 

a203 - O 
PAN(WANIJ 
SlBALOM 

ARCHIVE Fl 
flATE JAN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

6.46 
6.46 
6.24 
6.24 
6.24 
6.24 
6.02 
6.02 
6.02 
5.80 

~.80 

5.80 
5.80 
5.80 
5.80 
5.60 
:5.60 
5.60 
~j. 60 
5.40 

~:i. 4 O 
5.40 
~:i. 4 O 
5.40 
5.40 
5.40 
~L 40 
5.40 
5.40 
5.40 
5,40 

OUlCH, 
FEB 

;),40 
5.40 
~j, 40 
5.40 
:),20 
5.20 
5.20 
5.00 
5.00 
5.00 

5.00 
5.00 
4.80 
4.80 
4.80 
4.60 
4.60 
4.40 
4.40 
4.20 

4,20 
4.20 
4.00 
3.80 
.L80 
3.66 
.:5.52 
3.52 

~n/s 

I1AR 

3.52 
J.2B 
3.24 
3.24 
3.24 
3.24 
~5. 24 
3.L4 
3.24 
3.10 

3.10 
3.10 
3.10 
3.10 
'2.96 
2. <J6 
2.96 
2.96 
2.96 
2.96 

2.96 
2.96 
:L82 
2.82 
2.82 
2.82 
2.82 
2.82 
2.82 
2.82 
2.75 

Af'R 

2.68 
2.6B 
'c! .68 
2.6B 
:L54 
2.54 
'2.54 
2.40 
2.40 
2.28 

2.16 
2.16 
2.16 
2.04 
2.04 
2.04 
2.04 
2.04 
1.92 
1.92 

1.92 
1.'1'2 
1.80 
1.BO 
1.80 
1.BO 
1.80 
1.72 
l.n 
1.72 

[IAIL Y AVEI~M;E f'ROC~SSE» 81/06/26. 
LA lllIJIH·: N 10,48,30 YEAR 1963 
LON(HHI))E 
11TH 
CAlCHHEIH 

E 1~1,!:i~,j5 

6~~5. 00 1\l1~! 

MAY JUN .JUL AUG sn' OC" 

1.n 
1.12 
l.n 
1.72 
1 .6-) 
1. 64 
1.64 
1.64 
l .6-\ 
1.~h 

23, '2'i 
n.ll 
;S6, :~!) 
n.l4 
~~O) ~i~~ 

lY.04 
11:1. 30 
iJ.6B 
1I.:P 
il.Oh 

1 • :),s 1 l .1)6 

1. 56 16.l5 
1. :)6 16. l:) 
1.56 it .• l5 
l,~),S :s-).n 
1.92 29.!B 
:L ~)-) .J2 • (14 

~!.2!l 11.60 
:~>5'c! 1-),1)1) 
4.60 iOJ.OO 

'i. 'iU 4:5, IJO 
/.~6 2'-1'.4() 
4> 'c!l) :~'2 ,1)0 
3.80 M., l6 
J,?B 111,1)1) 
2,96 4j • ~i~ 
2, 'i6 ')4.1)1) 

16. 44 :i i l) , 20 
:·~4,2'2 1.3'1.1)0 
10,20 133.50 

. H.22 

:)'i • 90 
46. 'i6 
4~L IJI) 
:~·'L ~~1 
1'1, U:! 
J:5,:U 

11.68 47.41 
2J,8~ 46.'i6 
26.44 lJY.OO 
~l,6J 1:l4,30 
22.31 62.80 
JJ.2} 45.43 

'2~.:i. :n 
:W.2~' 

24.1J6 J5.23 
40.33 30,69 

2.(\ ) ~!~~ 26,Bl 44.'J'2 
jB.JO 23.j1 49.00 

19,04 18.67 
24.Y6 31,Y8 
33.21 136,81) 
6Y.20 205,O() 
27,1J2 L54.'i1) 
jJ.3} B~.20 

L7.11) 57.11) 
14.45 62.00 
11.Jl 4~.45 

62,00 45,Y4 

4B.49 232.90 
35.l4 Ul,OO 
:S 1. <JU 'i7 .1)1) 
;W.6'" Jlt, BO 
33. 10 ~:i,} • '20 
41.J!:i Ul6c!:!0 
:5:~ • U4 188 • :~o 
~~~!. J:~ ?/!), 40 
20 • J.:) 1 'n • al) 
~~O,5:~ 104,00 
:!I). :)~! :l34. 40 

.w.I:I'2 
34,21 
.10,2b 
:U, j H 
:~~) •. B 
3"',31 
~l.f.O 
44 ... a 
41J • bO 
44.4i 

~~l. 27 
:~5.14 

'.:!9 • I:!:S 
:W.6/ 
23.40 
14.41 
11 ,.~7 

lbl.YO 
l6'2.10 
:i 06, O(J 

:)6.40 
7B,OO 
96.00 
UI,BO 
~:i4 .40 
4}.4l 
45.H 
!'d • .ilO 
41.U6 
34.21 

37.21 
3~.1:I4 

5Y~90 

JO,OO 
5'i.YO 
21J,4() 
24)22 
22.74 
-ll.41 
49.00 

41 .3:) 
~{O. :n 
21.11:! 
~~~I. :53 
~~.L 11 
21.63 
J.9.78 
j 7. '-1'9 
1:'),82 
14, :~O 
:11.55 

NOV 

35.74 
30.26 
n.18 
24(22 
'22.00 
l'i.71:l 
lB.30 
il, 6 !:l 
17.37 
1/.06 

16.7:':; 
j!),20 
14,10 
14.20 
13. 'l::) 
n,9~, 

1:5 • :~o 
12.}(l 
12.4:) 
1 ~~, 20 

12 • ~~O 
11.1J':J 
11 .4:·) 

11,45 
10.1J~·j 

jO,lO 
a.l)o 
/.56 
7 •• 14 
/.12 

nEC 

6.90 
6,6B 
6.68 
6.46 
6.24 
6.24 
6,02 
5.BO 
5.80 

;~B. BO 

55.00 
}6.40 
~s6. 76 
30.26 
26.07 
~IO.ElY 

15.82 
15. ~!O 
1~.20 

14./0 

14 ,lO 
14,45 
14.20 
j4.20 
13 .95 
U.9~i 

n.70 
13,20 
12.70 
11,20 
lO.20 

til 
w 
.p. 



ST ND 8203 -
NANE PANGPANG 
MAIN RIVER SIBALOH 
RIVER 

ARCH 1 'JE Fl 
DATE JAN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
" '"1 ,;.. ... 

23 
24 
25 
26 
27 
28 
29 
30 
31 

1:1. 88 
8.00 
7.56 
7.12 
6.90 
6.90 
6.68 
6.68 
6.68 
6.46 

6.46 
6.24 
6.24 
6.02 
6.02 
5.80 
5.40 
5.40 
~.40 

5.20 

5,00 
5.00 
:l.00 
5.00 
4,80 
4.80 
4.60 
4.60 
4,60 
4.40 
4.80 

o 

HISCH. 
FEB 

4.40 
4.40 
4.20 
4.::!0 
4.20 
4.00 
4,00 
3.80 
3.80 
3.80 

,L66 
3.66 
,L66 

43.90 
:.~<I, 40 
8.8l 
4,40 
3.65 
2.78 
2.18 

1.46 
1.06 

,75 
.45 
,37 
.31 
,25 

' 1 c
t· "- \J 

.22 

H3fS 
HAR 

,19 
.19 
,16 
.n 
,13 
.13 
,10 
.10 
,10 
.09 

,09 
.09 
,09 
.09 
.09 
.09 
,09 
.09 
,09 
.09 

.09 

.09 

.09 

.09 
,08 
.08 
.08 
.08 
,01:1 
.08 
,08 

AF'R 

,09 
.10 
,13 
• lit 
,28 
.34 
,40 
.50 
,80 

1. JO 

1 ,:j4 
LB::! 
2,42 
1.82 
1. 70 
1.62 
1 ,6~! 
1. 94 
2,:'54 
2.78 

1 ,B'~ 
1. 94 
2, l\~~ 
4.97 
3, :jO 
2.71:1 
2,06 
5.35 

~!2 ,68 
JO. 1 ~~ 

HAY 

::;,92 
6.30 

),0.76 
4.40 
,L 20 
3.:5:3 
3,80 
2.11:1 
1;94 
1. 62 

UL68 
12.23 

<1,41 
8.14 
l\ .78 

2Y.14 
:~0,61 

20.24 
C·!.23 
20.24 

U,41 
1<1.46 

l :B ,1:10 
!:j2.20 
~! 1. HO 
21.80 
1 .~, U, 
10.4Y 
10, N, 
ij • JO 
13,16 

DAILY AVER/\G[ F'ROCU:iBEn Bl f06ni .• 
UHIl'lJIH': H 10,4B,30 YEAR 1'164 
LOt4Gl'I unt:: F. j~~1,5'1d5 

IJrH 
CA " CHI11:.NT 6~~~. 00 1\11~' 

JUN ,JUL ?:UG SE'" 

1.22 110,00 11,92 n .'\7 
il .• B5 
11. ~:i:':i 
i 6. 1~) 
,H.ll) 
4:~. j 2 
3i.% 
2B .16 
n,ll1 
:H1. Id 

1:1.37 3J.26 1Y.I:I~ 

4,10 21.l2 26.20 
J.Y5 10.29 104.00 
3.50 Jl.1Q SO,lO 
::!.YO 44.Y5 6~.20 
2 .111 :j~j, (1) 1~B. 60 
2.)1:1 27.10 ~2.20 

4,40 19.46 60,60 
2.4::! 16.1:15 44.34 

6.lt, 
Y.Y5 
~) , J!) 
4.Y7 
::i.n 
6.11 
::i,n 
4.40 
:~ , 14 

24.44 

J4.88 
16.1:15 
12,23 
i~.j6 

14.40 
14.l5 
10.22 
15.1:10 

190,20 
102.00 

l~:i.OO 

4~! • ~) i 
~!~:i,n 

l !:j. 10 
l2 ,~j4 
:i i • ~~ () 
l0,n 
9.95 
'I ,bli 
'1.41 

'I, J.4 
8.60 
1:1 , J. II 
l.'11 
7,611 
7.6B 
7 ,4~) 
7 • 4~) 
Y.14 
B.J) 

Ll ,20 

J l • :)1:1 
41:1. lO 
41) ,:'.ti 
:n,uJ 
26,69 
~'O. (13 
1 ~:j • 4~:i 
14.7::, 
14,0'1 
U.78 

24,44 
j).'10 
1.4.40 
il • :~o 
14.0'1 
24.1:11:1 
1 I:l, Mi 
:m. 4~! 
2.L 12 
~)'1.'1() 

no.oo .S2,OO 
1i'(,.OO ~)5./0 

.~8 • M .S3 .60 
44 • ~' ~ :, 5l • 1 O 
,~2.LB 45,:')6 
:W.16 V.it: 
~~/}, 44 40.:i2 
2j.41 J)5.40 
lB,bl:! 1?1:I,1)0 
j (, • ~) o 46. ) 1:1 
14.75 

(jCT 

~s2 ,n. 
4~~. 12 
2:>.32 
23.::'6 
46.71:1 
:~ j .10 
~~6 I ~jO 

24.44 
21,80 
~~~!. n 

~!1:l.6) 

;~2. 61:1 
20.24 
Jl ' ,58 
?/LH 
:l Il. I:!::i 
~2.68 

45.56 
V,t8 
37.58 

.~ 1. 10 
2'1.6~ 

22.Ml 
~!I,'. 1,3 
.H .10 
2B. j 6 
:~2, (,B 
n.61:) 
21 ,O~! 
35.4::! 
.~J .80 

NOV 

21.80 
20.24 
32.n 
~!4. 44 
2~ • ~S~~ 
1'1.85 
2i' • 11:1 
J~). 4~' 

20.24 
1/.'10 

1'1,46 
1) • ~'() 

::;B, ::i0 
67.f:,O 
:>B • ~':i0 
4/" lI:) 

41:1.00 
45.56 
b3.60 
I) 7 • (l () 

6'1,60 
5B.50 
62,00 
53.60 
32.11:1 
62.00 

lJO.20 
119.20 

B'I.OO 
52.20 

DEC 

.~::; ,42 
:~:~. BO 
21.80 
i.l .110 
16,15 
14.40 
17 .90 
14.40 
12.85 
j 2. B~, 

11. 92 
jl.30 
12.85 
il • 'I:.! 
11.30 
10.l6 
10.22 
:lO.n 

<1,95 
'1.'15 

11.14 
11.14 

~!O. 24 
16.50 
13.16 
il • ~~O 
10,22 

11.68 
21, lB 
16.15 
12.23 

b:! 

w 
Ln 



STNO 
NAME 
MA I N RIllER 
RIVER 

8::!03 - O 
PANC:WANG 
SIBALOM 

ARCHIIJE Fl 
[lATE JAN 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

, 14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 

14.70 
14,JO 
14.45 
14.20 
1:-5095 
13,JO 
13.70 
13.45 
14.45 
24.~2 

22 .00 
16.75 
1!j, 20 
14.10 
n.70 
9.95 
Y.68 
9.68 
9.68 
9.14 

1:1. B 7 
8.60 
7.91 
7.6B 
6.90 
6.76 
6.53 
6.11 
5.92 
5.73 
5.54 

tIlSCH. 
FEB 

5.54 
5.54 
~j. 35 
5.35 
~:i. 16 
5.16 
:1 • 16 
4.'17 
4.97 
4.97 

4.97 
4.78 
4.78 
4.78 
4.78 
4.7B 
4.78 
4.7B 
4.59 
4.5'1' 

4.59 
4.40 
4,40 
4.40 
4.25 
4.10 
4.10 
4.10 

~j3/S 

~lAR 

4,10 
4.10 
:-L95 
3.9:::; 
3.95 
4.25 
4,10 
4.10 
4.10 
3.95 

3,95 
3.80 
3.80 
3.80 
3,BO 
:5.BO 
4.40 
2.30 
4,10 
3.'15 

3.95 
3.9:';, 
4./0 
4.40 
4.25 
4.10 
4.10 
J.9:::; 
4.78 
5.35 
4.25 

Af'R 

6. L 1. 
5.92 
6.30 
5.92 
~j. 92 
5.54 
5.16 
7,45 
5.54 
6.90 

Y.14 
8.14 
Y.14 
8.60 
8. ,~/ 
6.76 
6.30 
::;, 'i2 
:':i. / ~~ 
5.54 

~::; • 16 
1.'11 

10.:!~! 

B.60 
7.')1 
6.'10 
I:I.,~ l 
'J,68 
6. /,~ 
6.11 

!'lA Y 

1::;,10 
9,68 
H ,~~ l 
tI.3} 
'1.14 
Y,9::i 
'1,41 
8.3/ 
/,68 
l.6ll 

1:1. ~.s / 
7.91 

11. 61 
11. o:~ 
10.~!~! 

B.60 
l • 4~) 

:lO.n 
10,'16 
15.4:) 

1/,90 
46./B 
92.00 
Y2.00 
/6,40 
33.80 
36,50 
20.24 
28.65 
55,00 
JO,61 

DAILY AV~f.:AGI:. 

Lf) l' '( rUHf: 
LuNGl 'fUllI~ 
urM 
CA') CHI11:.NT 

JUN .JUL 

'.!:~ • ~'i6 
j'l.O/ 
'\3, 1~! 
~w. 74 
~::; 3 ,,~I) 
20.24 
3/.0.:\ 
31ciO 
~!4. 44 
i6. !'i0 

Il. bO 
52.20 
'B 11~! 
:);1,,60 

4:1 • :i6 
/0.00 
,~6 • 00 
49.40 
~i9 • ~!I) 
45,:56 

1'1,85 i/.10 
18,68 111,00 
41.12 13.00 
43.13 5J.l0 
82.50 lB.OO 
64.40 82.50 
96.(1) 63.60 
72.40 64,40 
21.12 03.41) 
22. f,B 

,H .ao 
102,00 
102.1)1) 
J4.BO 
48.10 
:3'1.J4 
,n.HI 
~~/ • lB 
:~8. L~! 

~n.BO 

:1.46.20 

135./0 
54.30 
i/.l0 

100.00 
116.00 
'10.00 
6l.JO 
30.66 
JO.61 
38.66 
64.40 

{jUli 

~j2 • ~!() 

:W.20 
34. ~~'i 
32,iH 
2'1. l<} 

n,j2 
1'1.01 
:t:',.80 
.iO.61 
29. b~~ 

4B.OO 
:)4.30 
,~O.U 

:~~).~~2 

J6 ,:'jl) 

33.26 
2~:i, 23 
:~6. ~iO 

48.1)() 

4:).56 

:~7 . ~'if~ 
:\4 • ~\4 
]1.64 
17.20 
B2.:':iO 
t,:),20 
:'j~'j • lO 
46. lI:! 
41. YO 
:H.{.66 
44.95 

PROCESS~D ~j/06/~6. 

M 10,48,30 YEAR 1'165 
f 121,5Y,1~ 

id5. 00 K~12 

SEP 

,~I::l. 66 

;1,3. U, 
46. Il:! 
43.'73 
4'l •. i'i 
46.7H 
:')1 • ~'jO 

~4,:.s0 

411.40 
:\7. 51:! 

~:i/. HO 
:)6.40 
18,00 
i~ •• 80 
4::;. :':i 6 
46.7B 
~) 1.80 
~)j. 80 
44.'1:':i 
36.~0 

.it .11) 
:I,(). j L 
~~'l.44 
21.02 
1 fl. 46 
:u, :~O 
15.80 
i4.40 
,~O .12 
4B.OO 

li l.:'! 

:~I:I. Mi 
30,61 
26.20 
2~!. 611 
1'1.46 
j 7,:::;5 
1~ d:lO 
:t4.l:'j 
14.40 
14.09 

35.96 
:H • j () 

/9 ,BO 
:)~! • :w 
~1::l.65 

44, 9~i 
,~1.18 

::!O.63 
11. 'lO 
~'H. 10 

.~Y .20 
4j ,36 
26.20 
i8,6U 
12.54 
10.22 

1 •. S~ 
6.30 
5.54 
4.5'1 

3J.26 

NOV 

12.23 
6.53 
4.59 
4.25 
4.25 
4.10 
4,10 
3.9S 
3.95 
3.95 

3.80 
:\.8(1 
3.80 
J.80 
3.80 
:~. BO 
3.80 
5. 3~i 

ll.03 
:).'12 

:) .16 
4.9'.1 
4.78 
4.l!:l 
'l.59 

UH 20 
H.50 
~". 54 
:::;,16 
5.54 

nEC 

5.16 
5.16 
~:i • 16 
4.97 
4.97 
4.111 
'L78 
4.lB 
4.78 
4.18 

4.59 
4.59 
4.59 
4.~9 

4.40 
4.40 
4.40 
4,2~ 

4.25 
4.25 

4.25 
4.10 
4.10 
1\.10 
4.10 
:3« '1:'i 
~~. 95 
3.95 
3.80 
J.!:lB 
3.80 

td 

w 
0\ 



DA 11. Y f1VtRAG[ PRUC[SS[)) 81106126. 
SnlO 1:l20~ - O unl runE N 10,41:1130 H~M< 1 '/66 
NAME PANllPANG LONGITUDE f. j:!1,~1Is15 

MAIN RIVER SIBALOM IJTM 
RIVER CAllHHE/'f( f,:~5. 00 1\11~! 

ARCHltJE Fl DISCH, ~n/\:i 

DATE JAN ~EB MAR APR MAY JUN ,JUL IIUIJ SEP DeT NOV UEC 

1 :5.80 ,90 .60 .55 .~o • bl! 17,'11) .~O, 12 :H .1:10 17 .!JO 1'1.85 
2 3.80 .90 ,60 1. 62 26.61,' il. !.(1 :H.10 ~~1.80 11.'10 H'.(») 
3 3.65 .90 .55 1.22 1.2.68 I:I.M ~s l. :.jl:l 21:1,6:) li. :~O 11:1.68 
4 3.65 .88 .55 1.06 36. ::i(1 :H.41 41.90 11).~15 j) • ~~(l 11:1.61:1 
5 :L50 .88 .55 1.30 'lB,I)O :~9 .JA :lB,16 17.'10 16.U::; 11:1. 68 
6 3.50 .88 .55 1.3B 30.61 :!;!.611 :~~i .96 11 • '10 16.1:1:::' UL 2'1 
7 3.50 ,88 .50 1. 94 l6. J.:) ~!I:I. 16 -B .HO n.6B lB. MI Hl. 29 
B 3.50 .88 .45 2.66 33.U. 3'1.20 24.44 il.'10 46.78 11.'10 
9 3.50 .80 ,45 ,L65 :~6 , :iO 40. :?:~ :~fj ) J2 11,'10 :)4 .30 17.55 

10 3.35 .80 .40 4.59 il.1I0 U.~IO 12 c B~l il. '10 "'!.6. ~iO il.20 

11 ~L35 .80 .40 ~!. 42 !"j2) 20 40 • U~! 11. :SO 11 .<JO ,B.~6 17.20 
12 3.35 .80 .40 1. 94 41 • ilO 34. J4 12. Il~, :i/.'iO :W.20 j 6. l:I~i 
13 .L35 .HO 11 ,JO :l.16 :iO , Ill) l<J.n~·j n.'Io 1"1 • '10 H,:54 16.50 
14 3.20 .80 5.16 16.50 ~3.60 n.6H 21. O~! 21.02 3J.80 1( .. ::.0 

b:j 

15 3.20 .75 ,"5 • :·jO :n .10 5B • :iO ~4,Ot) ~!,} • 'l'} 17,'10 :)<J , ~O 1.s,50 w ...... 
16 3.20 • 75 2.06 54.:W 87.00 111,46 21,02 U.Hl 40. 8~! 1~.80 

17 ~L05 .75 1 • ~)4 4/11.80 ,\H.I\O 2.s.20 'l4,1I::; ~! 1 • HO ."55. 'I:.! 15.80 
18 3.05 .75 1,;51:1 }2,40 1./,61 n.4i 51,50 1). YO 3).58 i l. ~!O 
19 3,05 ,70 l,n :d,60 u. ~~() :n .O:~ 4::;. :)6 11 , '10 ."5'i.l'} Pl.10 
20 3.05 .70 1.06 10.1:10 ~~4. BI:! 8.60 41.110 :~4.()O J4,!:I8 14,40 

21 ~~. 90 .70 .118 :j!) > 7 o !'j2) lO B .,\0 'n, Ol) 21.02 44,.H 14.40 
'")'., 
L ... ~.90 .70 .8B 57.10 21.1:10 :~ i , j (I U.60 42.::)1 1/. '10 41,90 14.40 
23 2.78 ,70 .HO ~·jO • !:Il) 2."5.:)(1 'n.oo l 1 , :~ I) 26. :~o 411.40 62.00 14.09 
24 2.78 ,65 .80 ~~ l, 04 n.l2 42.51 lJ,4"i :\2,n :~i. jO 44.34 13. lI:! 
25 :~. 78 ,65 , l~) :~O .. ~ 1. 39,20 n .111) ll,,\[ 1(1,8:) 2:"L ."52 ."51:1.66 13.78 
26 2.78 .65 .l5 3/.04 50.10 J-'I.t1B H.!.O lJ.90 n.56 :H,34 D.lB 
27 :c.!. 7 B .65 ,lO :n,I:IO U 1 ,,~I) 'Il • <)1) lO,40 1!L6B l !:I ,6:1 ~!9, 6.3 13,47 
28 2.66 .65 .70 :!1.4i ~14. 30 4(/ ,40 10,J6 :i). '10 ;~6. 50 26.611 13,41 
29 2.66 .65 , fl ~j :~1.0:~ 1'1,01 ~!9.J. 4 17. ~I) 1 a. 'L/i ~~ 1 • !:lO ~~4 > 'l'} 13.47 
30 2.66 .65 .6:) 20,63 26.:W :i~!, )'} :i6.50 19,46 2j,I:I0 U,16 
31 2,54 ,60 '2.1).63 ~~2. ~!,) D.7B li ,90 1~5,16 



STNO 
NAME. 
MAl N In t)ER 
RIVER 

8LO) - o 
f'ANGf'ANG 
SHiALOM 

ARCHrt)F Fl 

DATE JAN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

lO 

11 
12 
13 
14 
15 
16 
17 
lB 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

1:L54 
12,54 
12 .54 
ll.JO 
11.30 
12.54 
11.30 
14,0'1 
1:L54 
11.JO 

10,49 
10.4'1 
10.49 
10.22 
11,03 
10./6 
10.22 
11.61 
16.50 
33.80 

1 ~-i, 10 

14.40 
11.30 
11 • JO 
11.30 
11.:50 
11 ,03 
11.03 
9.95 
9.95 
9.14 

lnSCH. 
~EB 

9.14 
9.14 
8.60 
8.bO 
IL 60 
7.6B 
l,6B 
6.'10 
,\,90 
6.30 

6.30 
7 r,') .4. ... 

'1.95 
9.41 
IL 60 
7.45 
1.45 
B.14 
1,91 

11.30 

10,22 
10.2L 

'1,68 
'1.68 
9,68 
9.14 
9.14 
9.14 

~13/S 

HAR 

9.14 

9.14 
0.60 
f:I,60 
B.60 
7.91 
7.91 
7.91 
7.68 
7.6I:! 

7.22 
}. :2.2 
7,22 
6.5J 
6.53 
6.53 
6.53 
6.53 
6,30 
6.30 

6.30 
6.30 
6.53 
5.92 
~i, 92 
5.92 
5,73 
5.54 
~), 54 
5,54 
:j. 35 

AF'R 

~:i. 35 
:),35 
~j. 35 
5.35 
~), 35 
5.3:5 
4,97 
4.9/ 
4,97 
4.9/ 

4,97 
4.40 
-4.40 
4.40 
4,40 
4,40 
II , 40 
4.40 
4.40 
4.40 

4,40 

4,40 
4,40 
4.40 
4.40 
4,40 
4.40 
4.40 
~j. 35 
4,91 

KAY 

4.40 
4.40 
4,40 
4.40 
4,40 
4,40 
4.40 
4,40 
ll.4!) 
5.16 

4,40 
4.40 
ll.40 
4.40 
4.40 
4.40 
4.40 
4.40 
II , !"j1J 

4.9/ 

~j, ~j4 

4.'11 
l}, Y I 
4,Y/ 
<\,'Jl 
4.9:1 
4.40 

14,09 
6, !"j:S 
J.4~ 

6.30 

DA J L Y IIVLRfI(i[ 

UH IlUIH-: 
LONI.HTlIl.I~ 

urM 
CATCHHEN-' 

JUN ,IUL 

6.90 21.0!) 
1.45 31.64 
1.63 27.61 
I.L2 31,10 
6.30 24.44 
5,73 /4.00 
5,1~ 111.00 
~.13 41.90 

31.64 40.28 
4B,00 81,50 

l Y , H~) 
U.16 
1(),2~~ 

4.5'1 
:JA.41) 
Ull j 5 
11 • 1)1) 
it , ilL 
12 , Il!) 
lb, l::) 

41.:W 
36.50 
~~2. Hl 
V.t,! 
28.1b 
~!B. 16 
~!4 .00 
~!:~. bB 
l'i.!!!) 
41.36 

24,00 35.42 
25.)6 49,40 
211.14 46.1/ 
511.90 50,BO 
46,1/ 87.00 
~5.J2 hh.OO 
111,115 18.90 
50.10 /8.00 
31,10 103,00 
J4.0!:l 103.00 

53.60 

AUG 

_y). III 
40(21) 
51 • ~-iO 
::12.90 
!)4 .30 
n.M 
5'1 • ~~I) 
!)2.'I0 
.H .3<) 
46./B 

56.40 
90.00 

112,1)0 
110.00 

64.40 
4U.OO 

128,00 
23l./0 
254,10 
64.40 

3!L4:~ 

:B.I:lO 
~:il.l<) 

46,18 
5!-j • Ol) 
:~:l • 1 () 
10,00 
:n.BO 
28. l6 
40. :!.B 
;S~, 42 

PROCESStU 81/06/26. 
H 10,48,30 YE~R 11167 
[ 121,5'1115 

(d ~I • o () 1\11 :-! 

SH' 

JO .12 
:)~. lO 
:~4 • 8!~ 
48.00 
,'S4.-H 
6~.00 
,:st. oSll 
:)1. ::\0 
51,50 
::,9. '10 

:S6 • ::;0 
J7.50 
:~!} J 32 
24.BB 
lB.MI 
;! 1 • 80 
U.la 
n,BO 
:H ,41 
:U.O:C 

41,:sI/ 
L:)f32 
:H,I:!O 
~! 1. "j 
:~II • 14 
30.12 
:~5 .16 
61,JO 
46.78 
11.60 

OC-' NOV 

14.130 17.110 
Y/.OO 17.90 
U4.JO 25.32 
40.1:12 226.40 
31.10 48,70 
~5,3~ 41.36 
20.63 64,40 
24.44 39.20 
11.53 25.12 
15.80 18.29 

40,82 
21.02 
·l4.9:) 
53. (,O 
50,I:l0 

:i 01:) • 00 
67,60 

118. lO 
42. !:;1 
2b 1 ~)O 

1.1:1,2') 
61.60 
.)1 • J6 
:7,2. J2 
~B,'2.6 

~(l.24 

16.85 
14, l5 
~~y .63 
1/" 1:15 
14,40 

::!4,OO 
l/,90 
17 .55 
L~.16 

l:S. 16 
1') 'It. ..... ~ 
ll.92 
11.50 
11,30 
i j .30 

12.54 
1 ~! • B::' 
12,85 
14.40 
13.78 
."') l)") 
j ,~ • .:..;J 

11.61 
13,18 
18.23 
1 j ,30 

DEC 

11.50 
U. ~\O 
11.30 

11.68 
9.68 

:i 0.49 
10.49 
10.22 
11.30 
10.4'l 

10,49 
10.16 
9.95 
'1.'15 
9.95 
1:1,60 
8,60 
B.60 
8.60 
8.14 

IL14 
IL 14 
7,91 
l.Y1 
7,91 
l.45 
1.45 
1,4!:i 
7,45 
7.22 
7,22 

t:J;j 

LV 
CP 



snw 
NAME 

8203 - O 
PANGPANG 

MAIN RI~ER SIBALOM 
RIVER 

ARCHI~E Fl DISCH, M3/S 
DATE JAN fEB HAR APR 

1 
'l ... 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
o," ...... 
23 
24 
'It:" 
... ..1 

26 
27 
28 
29 
30 
31 

/,22 
7.22 
/,22 
7.22 
/,22 
7.22 
l ?? ,--
7.22 
/,22 
7.22 

/,22 
7 'l', 

• .a::.. .. 

/,22 
10.22 

1:1.60 
B.6O 
IL60 
8.37 
1:1. 37 
8,37 

H , ~~ / 
8.37 
IL ~~/ 

8.14 
B,14 
8.14 
IL14 
7.91 
/,91 
7.91 
/,91 

/,91 
7.91 
11,41 
8.3/ 
IL 14 
8.14 
1:1, 14 
J.)'1 
1,91 
7.91 

/,91 
7.91 
0/,91 

7.91 
/,86 
7.68 
/,68 
J.68 
/,68 

10./6 

10,76 
10.4)' 
10,49 
10.411 
10,22 
10.22 
10,22 
10.22 

11,81 

9,41 
9.41 
11,41 
8.87 
IL87 
8.8l 
lI. 60 
1:1.60 
l:l. 37 
8. :3"7 

8,14 
8.14 
8,14 
8.14 
/,91 
7.91 
/,91 
7.61:! 
/,68 
7.68 

/,45 
7.45 
7,45 
7.45 
/,45 
7.45 
/,45 
7.45 
/,45 
/.45 
/,45 

/,45 
/.45 
/ ,4:) 
l.4~ 

/ , .:)~) 
7.45 
/ , .:)~) 
7.45 
/ ,.:)~j 

l.45 

/ , 4~j 
/.4~ 

/ , 4~oj 

7,45 
/ ,4!) 
7.4!J 
/ ,l~~:i 

l.45 
/,4~j 

7.4~ 

i' , .:)~oj 
1.45 
i' , -4 ~j 
1.45 
1,4:) 
/.4::5 
8, 0~1 
8.14 
IJ ,Ml 
8.60 

HAY 

8,61) 

19.8~ 

:~1 .4 l 
22.68 
U,IU 
16.1:;' 
U,41 
31.10 
~H, 10 
30.12 

:31. .. ~4 
2'-1.63 
:l.L 20 
n.56 
21,n 
1'1.46 
11 • ~:i~j 
15.80 
lA , l~j 

14.09 

]~j , 4 ~~ 
44.9:;' 
.B ,80 
~!B. 1 Il 
~B,2b 

25./6 
:n ,~Oj6 
~!1. 041 
46, L I 
Ji'. :;'8 

lL!.,51 

DAH)' AVERA(3[ PROCE.BSED 81/06/26. 

..lUN 

~VJ, 14 
44.34 
45, ~ojb 
40. ~!8 
~S!), 4~! 

31.10 
:U, Ul 
~!(,. bl] 

2:~ ) ~~4 
28.16 

46,1/ 
:n.04 
:~I:I, 12 
36. !50 
:S~:L IJ,~ 

!)0.10 
:S9,/4 
31. 10 
:n ,b4 
~H .64 

~!6 • bl) 
~2 {~!4 

20,24 
19.85 
lY,OI 
18,6B 
11:!,29 
11.90 
16,Uj 
14.l5 

L~\T I TUn::;: N 10,41:1, 30 Yt"'~ 1968 
LON(3J1Un~ E 121,5'1,15 
UfM 
CATCHI1ENT 

JUL AU(3 

14,40 :n ,il'l 
l:~.lB n.~!O 

LL 10 60.61) 
1:L lB 44, 9~ 
D,41 31:1.12 
U. j 6 :~~~. BO 
L2,1I!) 3J,I:!I) 
12.1:15 105.00 
1 ~ ,B!'j /0,1:11) 
j"J.~'O 4~~.!)j 

2(1. l,~ ~i~:i. 4:~ 

24,1:111 30,16 
~!1,!l0 ~i2,HI 

Hl • 6 !:I ~14 , 4-4 
l 'J .ll~) 21. H 
32. 1 B i'l , 46 
2~:i , lb n , ~!O 
2:L 24 4:Ul.00 
l 'J ,()l L~":it ,00 
i~.4:;j 10l,00 

n,J.,~ 

~!~!. Ml 
~~::I. l ~! 
5::!,20 
4~j , ~)b 
:~~\ t ~o 

<} i' , :1 'J 
4l,39 
41,:i,~ 

:~/ • !',(:I 

.H.J4 

lO,O!) 
!',2.60 
40,114 
:i2,84 
2i' ,In 
:~4. 22 
n./4 
21.26 
Ul. li / 
:U.6H 
1/,37 

6:55. 00 K~12 

SEP oCT 

1/,31 
11.3l 
11 ,06 
:>i t ~~:, 

21, lI:! 
~!!:'i. 3J 
:~9, Oo~ 

2~~J ( ~~:~ 
24)22 
2j.48 

22,14 
::!2.:n 
22,()0 
~I j .63 
21 ,,~~~ 
~!1. :!6 
20.:39 
:W,52 
~~() ,~)2 

~!O. 1::' 

n,l4 
~!O. :)2 
UL 6i' 
l J, ~'~' 
:~5 ) 2:~ 
24.5'1 
:H,63 
:l9.n 
11 ,.~I:I 
lJ,06 

11 ,06 
1J.06 
16,i':'.) 
i6.1'j 
16,0/::) 

16./5 
16,4'l 
il,,-'\4 
16.44 
16.44 

62.00 
:t,1J .1:12 

10 07.00 
166.60 
12!:l,OO 
Hl.OO 
62,80 
4J.4J 
4:),94 
:rJ. /8 

32,41 
l8.Y2 
24,59 
l1.2b 
19,04 
HJ. ~~o 
lI:! , ~iO 
il.YY 
li'.IJY 
j/.bll 
LS.82 

NOV 

13,4~) 

U.4::, 
12,20 
12.20 
11.45 
il ,4!'1 
10,70 
~\. lb 
Y,54 
9.1(1 

1-1.88 
8.66 
i'.34 
J.l2 
6,46 
6.02 
6,02 
6,02 
6,02 

14.95 

12,20 
Y.98 
i',56 

38. !:lO 
:°:ia ,50 
~q. JO 
24.00 
21.02 
1/,90 
l!', • 4::, 

IIEC 

11.03 
!5.n 
:-L20 
1. JO 
1.06 

.90 
,90 
.90 
,90 
,90 

,90 
.90 
.90 
.90 
,90 
.'-10 
,90 
.90 
,90 
.'10 

.90 

.90 

.90 

.90 
,88 
.88 
.88 
,BB 
.88 
.88 
,88 

b:I 

w 
I.D 



STNO 
NAME 
MAIN RIVER 
RIVER 

ARCHIVf 
DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 

8203 - O 
f'ANGf'ANG 
SIBALOM 

Fl 
JAN 

.88 

.88 

.88 

.88 
,88 
.88 
.BB 
.88 
.88 
.88 

,88 
.88 
.8B 
.88 
,8B 
.B8 

2.06 
2.06 
~~. 06 
3.05 

3.05 
3.05 
3,05 
3.05 
].05 
3.05 
3,05 
2.90 
2,90 
2.78 
2,78 

nISCH. 
FEB 

2,78 
2.78 
2.78 
2.66 
2,66 
2.66 
2.66 
2.54 
2.54 
2.54 

2.54 
2.42 
2,42 
2.30 
2,30 
:t.30 
2.30 
2.18 
~~.1 B 
2.06 

2.06 
2.06 
1.82 
1.82 
1.62 
1.62 
1.46 
1.46 

~13/S 

HAR 

1,54 
1.62 
1. 70 
1. 70 
1.70 
L/O 
1,70 
1. 70 
1. 70 
1. 70 

1,70 
1. 70 
1. 70 
1. 70 
1. 70 
1. 70 
1.62 
1.62 
1.62 
1.62 

1.62 
1.62 
1.62 
1. 62 
l.62 
1.62 
1.62 
1.62 
1..62 
1.62 
1.62 

AF'R 

1.62 
1. 62 
1.62 
1.6~ 

1.62 
1. 62 
1.62 
1.62 
1.62 
1. 62 

1. 62 
1.62 
1.62 
1,62 
1.62 
1,62 
1.62 
1. 62 
1.62 
1. 62 

1.62 
1,62 
1.62 
1,62 
1.62 
1. 62 
1.62 
1.62 
1.62 
1.62 

HAY 

1.62 
1. 6::! 
1.62 
1,62 
1.62 
1. 62 
1. 62 
1,62 
1. 62 
1. 70 

1.70 
1. 94 
1. 70 
::!.30 
2,30 
::!, 18 
:~ ,18 
2.30 
:~ , 78 
2.30 

1.94 
1,94 
1.70 
1. 94 
:,~, 66 
2.42 
2,18 
2,30 
:'~' 42 
L,54 
2)54 

DAILY AVEf\AGl:. PRUCl:.SSED 81/06/:t6. 
l.,fHl runE 
LONIHlIWE 
Uli'i 

H 10,48,30 YEAR 1969 
E 121,5y,15 

CA', CHI1ENT 6:~5, 00 Kl'~2 

JUN JUL AUG SEP 

30,61 91,60 61,40 
21,80 109.00 61,00 
19,01 94,00 61,00 
18.68 (,6, ::.0 !l~~, ~,O 

22.24 68,00 108.00 
Ll.80 ~~.80 103,00 
23.12 65.50 113,20 

177,00 62.20 j09.00 
115,00 70,00 109,00 
101,SO 61.80 j06,60 

fW, ()() 
77 .50 
!~5 ,00 
JJ,O(l 

1. UL 1)1) 
81.50 
'Il ,1)0 

88.00 
un,oo 
85.00 

85,00 
16,50 
88,(1) 
/5,00 
14,~0 

88.00 
164,~0 

127,00 
75.(1) 
99,40 
90,40 

Il, :jO 
"11.50 
6~j, 1)1) 

f,j .40 
80.1)1) 
80.00 
I~ ,Ol) 

"15.:)0 
~)5 , uo 
:)6.20 

109,60 
Li.~" 00 
11 ~j .00 
l1J.20 
101J,O() 
106.60 
10:").40 
103,00 
12~~,40 

ji~).OO 

54.60 l09,60 
~9.80 116.80 
51.00 125.20 
S~.DO li8.00 
55,40 118.60 
63.00 113.20 
61,40 109.00 
Jl.00 j0"1.20 
12.50 l03,OO 
64.20 98.80 
62.60 

OCl 

97,00 
~·1. 00 
8~,OO 

!l(l.(l0 
"/1,00 
)(1,00 
.~'I. !")o 

f,~). 00 
6::;,00 
6j ,00 

61,00 
61.00 
.Sl.OO 
61.00 
61.00 
(,j .00 
~j9. 80 
59.80 
~j9, 1:10 
~)~. dW 

59.80 
59,80 
59,00 
59.00 
58,60 
59,00 
59.00 
~9.00 
58,20 
58.20 
58,20 

NOV 

5/,00 
::."1,00 
~")/'OO 
56.20 
56,20 
~~6. 20 
56,20 
5~.40 

:):),40 
:):).40 

5S,40 
~)4 .20 
~j4 • :'~O 
~)4 • 20 
!'j 4 • ~~O 
~4,:t0 

!':i1,40 
~H. 40 
!")6,20 
5j.40 

~jO, 20 
~IO • 20 
46.00 
::'J6.20 
-\ I. !j() 
4l . • 00 
liS .to 
44.50 
44.!jO 
44. ~iO 

DEC 

4~~, 00 
43.00 
48,40 
43.00 
43.00 
4:~. 00 
4~LOO 

42.40 
42,40 
42.40 

5/,40 
5~~.80 

~j4, 60 
~)~~. 20 
:")6.20 
~12 c 20 
~")O, 60 
~H1. 60 
46,00 
46.00 

46,00 
4~~. 40 
51.00 
46.00 
46,00 
44.80 
44,80 
44.80 
43,60 
43.60 
4~5, 60 

'~ 

~ 
o 



MiL \' AVEIHHJE ~'ROCESSEII 81106126. 
STNO 8203 - O UlTI runE N 10,41:1,30 YEM< l'no 
NAME:: F'ANGF'ANG LuNGHllltf. L 121,5'h15 
MAIN RIYER SIBALOM UfM 
RIVER CAICHHENT ld5.00 KM2 

ARCHI')l Fl nrSCH, ~lJ/S 

DATE. JAN FEB HAR Af'R MAY JUN JUL AUU sn° OCT NmJ DEC 

1 ,n,oo 40,60 40,00 40,O!) 40,(1) ·Hl, lO ~'i~j ,1\1) 6:) .00 .Hl. 00 42.10 45,10 ~511. 20 

2 43.00 40.60 40.00 40.00 46.60 55.00 411.40 n.80 3/,60 "~!.J(I 44 , ~,o :\11. ~~o 
3 42,40 40.60 40.00 40,(1) 41,80 ~j 1 ,(lO 41,21) :n ,0<) ~~1,60 42,70 44,20 :~II ,00 
4 40.40 40,60 40.00 40.00 4J.OO 4} • ~jO 46.30 114,60 ~)6, 20 4~!. 40 43.60 JI) .()O 

'" .J 42.40 40,60 fl() • 00 40,Ol) 41,~~() 4J,O() 4~j , 40 W:i ,()<) ~:i 1 , o () 42.40 43,30 39,00 
6 42.40 40.60 40.00 40.00 40.30 44.1:10 4'J • ~)(1 ) :t~). 00 43,60 42.40 H,OO Ml. 1:10 
7 4:~, 40 40.60 40.00 40.00 40,00 'lll • Ol) 43 .,~o B6 • :~o 40.(1) 42.10 43.00 ~H:I. 80 
8 40,40 40.60 40.00 40.00 ~ 1 .00 ~:j'7 • 00 41.I:lO 1:19.20 :\11.60 4:L 10 42.40 31:l.I:lO 
9 4:~. 40 I~O ,60 40,00 40.I)!) :'iO .20 :j.~ • 4<) 41, ~~I) VI:I , ~!<) W:i ,I)l) 42.10 42.40 31:1.60 

10 42.40 40.60 40,00 40.00 43,30 ':Jl.40 6!:,.OO :101" 00 57.00 4?10 4:i ,80 :~B, 60 

11 40,40 40.60 40,00 40,<)0 40,60 63.(lO 53,BO 'n , Ol) 115, :!O 42.10 41,1:10 ~~I:I. 60 
12 42.40 40.00 40.00 40,00 40.60 j:U.OO 46,90 'Ilc 00 ~:,6, i>O ~)() • 60 41.50 :m,bO 

13 4:·~, 40 40,00 40,00 40,(1) 40 , ,~() 1. U:I. I)() 46,1)0 11)9,00 :':iO , :~O :B,OO 41, :jO 31:1,60 b:l 

14 42.40 40.00 40.00 40.00 40,30 6:':'.00 :j~) , (l(l i~!0.4(l ~J5. 00 12~\, 40 40.90 :H-l.60 .i"-

15 4:L 40 40,00 110.00 40,00 (d .00 112,00 «lV.!)O IHI.OO <I.S.OO 101.20 40.90 ~~I:I. 60 t-' 

16 42.40 40.00 40.00 40.00 :'18.2.0 }O.OO 51:1,60 103,00 41.!:l0 <n • !:lO 40.'10 ~Hi. bO 
17 42,40 :10.(1) 40.00 40.(1) ~iO, 60 BI:I.I)O B4.00 i'i' • ~j t) ;SII , 60 83.00 <10.30 ~Hi ,60 
18 41.80 40.00 40,00 40.00 46.30 '11.00 ()4.00 6<J.OO 48,10 J6.::JO 40. ~~o Mi. 60 
19 41, ~:iO 40,(1) 'lI) .00 40.00 44,80 94.00 ni ,I)l) .B.<lO ln.BO 611.:::;0 ~~II .60 :W.60 
20 41.50 40,00 40.00 40.00 42.40 Ilf .. HO ::J'I,OO ~}.(l0 ::'J.40 b2.60 3'1'.60 :W,60 

21 4t,~:j() 40,00 40,00 40,()1) 40,60 JO, Ol) 46,'}1) ~)I:I. 11) 46 dO :')9.00 39.60 ~5!:j, 60 
" '1 41.50 40.00 40.00 40.00 49.00 '11.00 4?J(l 4H. 1 () 42.40 ~H ,40 :1~\, 60 :~B. 60 ...:..a:. 

23 41,~0 40,1)1) ~O,OO 40,00 4~!, 40 112.:';1) U~"j .(1) -13 ,00 40,00 46,60 W,40 :~/:t , 60 
24 41.50 40.00 40.00 40.00 40.00 l~) • 00 ':J5.00 :~H .l.O 40.00 46.00 ;~'1. 40 30.40 
25 41,~0 :10,00 40,()0 40,1)1) ~"i1 • o I) 11)9,00 44,110 31,BO ;S9 , /:to 46,00 .~9. 40 ~Hl. 40 
26 41.50 40.00 40,00 40,00 4J.60 82.50 4J. ~)O '74.00 41:1,10 4i>.OO ~\~\. 20 ;~H, 40 
27 4t,~0 40,00 "10,0() 40.1)0 40,90 ao,ol) 4~j, 40 62 • ~~I) -l1,1:I1) 45,40 "~IJ ,~~O :11:1,40 
28 41. 50 40.00 40.00 40.00 56,20 )Ob.OO ~9.00 40,90 n.oo 45.40 39.20 Jf!. 40 
29 40,60 40,00 40, Ol) ~jJ ,1:10 lOO,60 ~i~L ilO 39,21) 90.40 4:) ,40 W,:W "11:1,20 
30 40.60 40.00 40.00 5,.1:10 1~{00 !)(l. bO :~n • bO 49.00 4::,.40 :~~\. 20 ~~I:I. 20 
31 40,60 40,00 :":i;:;,40 4'1, UO J{l,OO 'l3,60 .~I:I,20 



STNO ~20J - o 
NAME PANGPANG 
MAIN RIVER SIBALOM 
RIVER 

ARCHIVE Fl 
DATE JAN 

1 1.48 
2 1.48 
3 1. 48 
4 1.48 
5 1.48 
6 1.48 
7 1.48 
8 1. 48 
9 1 . 48 

10 1.48 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
'"le:
•• .J 

26 
27 
28 
29 
30 
31 

1. 48 
1. 41:1 
1. 48 
1.48 
1.48 
1.48 
1. 48 
1.48 
1. 48 
1. 4~ 

1.48 
1.48 
1.48 
1. 41:1 
1. 48 
1. 48 
1. 48 
1. 48 
1.48 
1. 48 
1. 48 

lIISCH. 
FEB 

1.48 

1.48 
1. 48 
1. 48 
1.48 
1.40 
1.40 
1.40 
1.40 
1. 40 

1.40 
1.40 
1. 40 
1.40 
1.40 
1.40 
1.40 
1. 40 
1. 40 
1. 40 

1.40 
1. 40 
1. 40 
1.40 
1.40 
1.40 
1. 40 
1.40 

~L~/S 

MAR 

1,40 
1. 40 
1.40 
1. 40 
1. 40 
1.40 
1.40 
1. 40 
1.40 
1.40 

1.40 
1. 40 
1.40 
1.40 
1.40 
1.40 
l ,.40 
1.40 
1. 40 
1. 40 

1.40 
1. 40 
1..52 
1. 32 
1 • J~~ 
1. 32 
1. 32 
1.32 
1,32 
1. 32 
1.32 

APR 

1.32 
1.32 
1. 32 
1. 32 
1.32 
1. 32 
1. 32 
1. 32 
::!.04 
2,28 

:,!.40 
2.40 
~<~ • 40 
2.20 
2.16 
2.2~ 

2.28 
:!.28 
2.28 
2.::!8 

2.16 
2.16 
2.16 
2.16 

11.45 
2.82 
2.40 
2.40 
2,28 
~.28 

HAY 

:~. 28 
2.2~ 

2.28 
2.16 
2.16 
2.16 
:I. .16 
2.04 
',L 04 
2.04 

:>,04 
1. ln 
1.92 
1.91 
l • Y ~~ 

1. 'n 
2.40 
2.54 
~~ • 54 
2.'10 

~.82 

2.82 
::!.54 
2.40 
:~ • 41) 

2.28 
:~. 16 
2.1(. 
:~ , l tI 
2.04 
~!. 04 

[IAILY AVl RAGE 
L,n'( runE 
L OlW J '(IJ[I~ 
UlM ' 
CAH;HI1f NT 

JUN 

1, Y:> 
1.92 
l.Y:> 
1.80 
1.ao 
1.80 
1,110 
2.28 
::!.04 
1.'12 

'l .: 'l 
~) d •. 

)0.20 
,L::i~~ 

:U.~,5 

14.00 
n.H 
1 :j • ~~ O 
10.70 
a.oo 
~.80 

JUL 

J.1J.41 
1J • ~\IJ 
17 .99 
1).68 
17 .68 
il. 6~~ 
1J2,00 
48.4'1 
64.40 
:)1J.2() 

J/,/II 
Jl.12 
4Y.00 
:~II. 29 
6 ~LbO 

25.'10 
J,1.68 
411.4:) 
117,00 

B3.50 

::i.00 ,1.6 '1,90 
4.80 4~\.00 

4.HO n,18 
4.20 1/.68 

'1:'i.00 1~,51 
16.40 U. ~\~, 
,~0.(19 11.45 
n.48 10.4~ 
~)2,00 9.76 
20.15 8. 8e 

11.44 

AUG 

1:1. 00 
'1.'18 
7 , 78 

10.20 
7,78 
'1.34 
7.12 

11.lJti 
:~Il , 80 
:l:). :?O 

14,70 
14. :W 
13,70 
:i.L. 20 
11. 95 
11.9:', 

'1.32 
Il. 66 
11.00 
7.34 

6.90 
6.46 
6. O :,~ 

5.80 
~j , 40 
5.40 
~j. 20 
5,20 
~j • ~~O 

5.00 
::;,00 

PROCESSEU ~1/06/26. 

N 10,4~,30 YEAR 1971 
E 121,59,1~ 

cd~. 00 KI'I2 

SEP 

:'i.OO 
5.00 
~:j, 00 
::;.00 
4.HO 
4.80 
4.80 
4.80 
4,80 
4.60 

4,60 
4.60 
4.60 
4.40 
4.40 
4.40 
4.40 
4.40 

16,75 
~i c 20 

8,44 
~::!.OO 

'11,86 
11 • 6H 
11 .95 
'1.32 
1,'j6 
!.'i.~0 

16,44 
11.4:', 

UCT 

'1,90 
6.02 
~,OO 

:>(I~J • 00 
14.80 
22.n 
1:5 .45 
:):~. 80 
1J6,80 
IJ~.OO 

'/7,00 
:n.u 
12,70 
9.'16 
8,00 
l, .IJO 
\~. 24 
6.24 
6,02 
6.02 

:::;,80 
5.80 
~:i. 60 
5.60 
~j, 60 
5.40 
::;.40 
!) c 20 
::;.20 
5,20 
::;,00 

NOV 

!j,OO 
:5.00 
4.40 
4.80 
4.80 
4.80 
4.60 
4.60 
4,60 
4.40 

,\, 40 
4.40 
4.40 
4.40 
4.40 
4.20 
4.20 
4.20 
4.20 

10.20 

10.40 
8.66 
8.44 
8 '"l 'l ....... 
!L 22 
).'1B 
1.56 
1.56 
7,34 
).34 

li I:. C 

7.34 
J.12 
/,12 
6.90 
6,60 
6.6~ 
6,46 
6.24 
6.22 
6.02 

~.60 

~,60 

~.40 

:).40 
~j • 40 
5.40 
~j, 20 
5.20 
5.20 
5.20 

5,00 
::;.00 
~j, 00 
!:i. 00 
:::;.00 
~.OO 

4,80 
4.80 
4.80 
4.~0 

4,80 

b;1 

~ 
tv 



Mmn HI. Y AVEkAliE ~'RUCESSEn 81106/26 t 

STNO 8201 O \)ALHEkAMA 
MAIN RIVER K.{).CONG 
RIVER 

CAlCHMENT 33.5 KM~1 M3/SEC 

YEAR JAN FEB 11AR APR NAY JUN JUL ,'UG SEP UCT NOV DEC Ht:AN 

1951 
1952 
195 ~~ 
1954 
1955 
1956 
1957 
1958 
1959 1.53 1. 22 1. 68 .44 .91 ~~ • 9 \ ).24 /.84 ~\. lJ :;,.04 5.80 6.16 ~L B::! 
1960 :L I:l~ 1, 62 ,94 ,HI) 1 ,\~a .L 911 .L06 :) ,B:) J,OO 9,:B 4,1:l~ 2,0::) ,LJ6 b;I 

1961 2,80 2.23 ,93 ,69 :l,6L 3,61 :'j, V) B,ll) 4,:ja J,99 1,62 1,1'J :L26 
.p-
w 

1962 1.38 2.02 
1963 3,n 2)~4 ~! , :~O ;.! ) ~~'I 2,'ib :~,ll<J ~.:i , lO ~) , J..:\ .:\, :"j'i :~ , ~~ l 6,68 :~, 50 :L69 
1964 2.11 1. 36 1. 06 .JO .Yj L.88 j.12 ~:I ( ~~4 ~L bl> i. 88 4.84 4. bl, ~!. b8 
1965 3,07 2,14 1,22 ,61 l,4H :s, U ~.j , ~!4 <}, ,~9 ~) J ~'i:i J,19 :s , ~!6 6,47 3,33 
1966 1.54 
1967 8,09 :s , :~ ~~ 1.86 ,62 ,4 l l L,61 6 , JA 6 , ~l() ~j , :1 L :) ,~~9 :j,40 :~, .~8 :L99 
1968 4.53 1.16 .79 .32 .61 :o!.bl '!..% ~ • 'il:! :o!.n ~~. j ) 2.8<) 1.48 ~~ • 46 
1969 1, 04 ,34 ,19 ,27 , Il 1 ) ~~:~ IL~d :~ dJ l,J4 ~» 1~6 2.21 4,06 1.82 
1970 3.62 3.32 1.l8 .61 .21 .61 2. 'JIi ~L ::,~. ~!. i 8 4.89 4.44 6.4!J ~!. !JO 
19/1 
197.2 
1973 
1974 
19/5 
1976 
197/ 
1978 
1979 
1980 



.WNl'Hl.Y MERAGE PRDCt~:iBftl a1/06/~~6 • 

DA '/(-\ f o Fo: f' E IU o li jf 1959 -JOl B 1 ~'ll 

sn-lo 13201 O I)Al\:lERAMA 

CATCHMENT 33.5 KM2 M3/SEC 

JAN FEB /'IAR APR NAY JUN JUL AUG ~3EP uCT NOV DEC Mf~AN 

MEAN 3.03 l,n 1.21 .70 1.26 l.ll 4.64 !:I. 6~! 3.69 4.1J 4.2j 3,<J() J,j3 
MAX H • ()9 :1,.B ;.~ • :;0 ~,2? ~~ • 'lb :"L')B i' • ~~.:\ a.i'O ~) ) !'jJ 9 •. B 6.61:1 6.411 ~L99 

MIN 1.04 .34 .19 .27 .2! .61 ~! .% J.JJ 1. J4 :i , Bil :t • I,~! 1,41:1 1.1:12 

to 
.p. 

l/HEt.:/KM2 
~ 

JAN fEB MAR APR tlAY JUN JUL ,'UG SEP UCT NOV [fEC I'IEAN 

MEAN 90.30 57. JJ 38.00 20.87 37.70 ~O.'-i';., l 3~ • :i I) j6J.02 jj(j.06 12).31 :U!).~H j j I, , !):i 93,40 
MAX 241.411 Y9.40 ML ~'i i' MI.:~6 BB.JO J.J.B. 'n ::~16.L~·i ~~~'j9 ,6 J. 1M), tO VIL 60 .1. '-i 9 ,~j? 1n • .si' tLY.Ol 
MIN 30.96 10.15 !:I,55 1:1. 00 ).'-i1 Hi. ~!j 1:11:1.24 YY.4J 40,00 !)!:.,n 411. 2] 44.011 ~4. :~o 



NIH! rHL '( .WfRAGE PHOCf.::SHtB at/06126. 

STNO 8202 O lAGUr!"fUn 
MAIN kIVER PAll UAN 
RiVER 

CATCHMENT 176 + KH2 M3/SE(; 

YEAR JAN FEB 11AR APR I-lAY JUN JUL I\UG ~:lEP UCT NOV DEC liEAN 

1951 
1952 
1953 
1954 
1955 
1956 1,.Sl 1,4'J 2 ,~!t) 4,40 4:"LJI l~) ,il~) ), ~!'I ,.~2 6.~ • 'J'J 1~,'\1 3:~ .90 
1957 26.06 3.41 11 '13 2.04 1.64 ::;I~O JIl. ~!(J n.n l.~·1.n 63.4/ it,.O:i 10. ~\6 :rJ. ~\6 
1958 IL flI:! 7, .~O 7,4l fL 1 'J ~'j, O l 16,02 60.18 ~jl, U (li' ,'U bl:l,·H .J6 • 0'1 7.'15 21:1.85 
1959 5.79 411:11 5.51 4.11 4 I l4 6.6'1 !)~~,O~:_ '10.50 'IO.I:I!::! ~)4 • ~) J ~:J j c 1 ~:J 26.59 2<J.22 
1960 21.1:!" 6,21 4.3L 1:1. 4:~ :n,06 l.L 6~j 6.37 b:I 

1961 4. i'1 4. O~:i 2.1:1'1 2.1:1'1 'I,'n 4:L 2'/ ~j'J ,74 tiL 97 "" 111 

1962 17.26 31. 02 J5.J':J 11:1.40 
1963 .L:i4 LOO.{,'I 37. <J'} n .lO l ~! , 13 1'1,:j4 11,08 11:1,97 
1964 8.11 6.02 5.10 4.31 34.68 4~;J. 76 :~~., 52 :.J'I.5/ :L~6 11 • (J~i OJ.~B 11. 41:1 2() c 12 
1965 2. ::i'l 1 , :j 'I 7.10 6 ,:j!~ n,J.H ·n,ti8 ~n .:)1 i' 1. 4i' :11).:~·\ 12.10 6 • :~.\ 'l •. ~ I :~2 .84 
1966 4.33 .85 .52 .44 JB.96 3~.40 j::1.[.O ~'( ;-!1 ~!. 4(, 4.1'1 11.8!:: <J.4/ 14. !,,} 
1'167 ~9. :n 4.:~fl 3 •. H 1.81 ]1:1, V .S:!. !'ib 110.34 1.76 
1968 1.07 .67 .57 .48 .56 2 c B~I 133.04 ~\(" 3'2 3 C:I~ ."'.1 
1969 2 t 6:~ 1 .1:1'\ 1 16:"5 1.46 1.'n 2) o:~ <J9 ,:1<\ ~~ 1 , il t) Ll,n 9.4'2 2.:B L 91 t~L37 

1970 1. 68 1. 36 1. 41 1.34 j I J!'j 2.14 12.13 iL.6l iI.I\J j !) / • ~11 ~ 'I 'lr:; . .... i.l . 4012 <:111.0" 
1 'Ill 
1972 
19n. 
1974 
19/5 
1976 
1971 
1978 
19 PI 
1980 



MUNTHLY AVERAI.i!:. f'ROCESSHI t.H / o {,/ :U .. 

DATA FUR PfRUJI) 11 ~i 19:)6 -31/1 :~ lYlO 

STNO 8202 O 1AI3I)[lTU[I 

CATCHMENT 176. KM2 1'13/81::(; 

JAN FEIl liAR Af'R liAY JUN JUL I\UG ~:l E f' ucr NOV nEC MtAN 

MEAN 11. Ol ~.65 5.67 4.43 il. ()~;I /1;.4:) 41). 'n ~J.1:l6 :;.8. '16 :)1 • ()~! :n.<JY 11. 4~ ~!4 .00 

MAX 3Y.:~t :H .O:'~ :15 .l~) Ul • 1\ () i' 1:1. <),~ 100.6Y 'ri. :\<1 In.lb J.91 • n L~jl.~H :n. ~)(1 33, Y() .~7 .96 

MIN 1.07 .67 C''') 
t,J~ .44 .56 L.O~ 1:.:!.D 9.21 2.46 4. 1 li 2. !)3 j • Jf-, d.~n 

b:I 

~ 

L/SEC/KM2 0'\ 

JAN FEB tiAR APR liAY JUN JUL I\UG SEP UCT NOV [lEC MEAN 

MEAN 6~.lil :52.11 :52.21 25,16 '16.8::, Hd • 6~~ 28:5.'iJ 328.17 3:~:). O:l :WI/.86 j :~6. !.~! 6:5.08 U6. :i6 

MAX 2:l2.I:lO 1"76 • ~~~i ~~I)]. lI) J.04. :'i~) 44H, ,~~! :'in. l t :)64.41 :n~~. n. lOH6) ~'j~) 894.91 4<)'l .. H J. 'n.. 6,~ 2l~j, 68 

MIN 6.07 3.83 2.9l 2.4'1 J .16 11,4J 61l. ~\J ~:.2« :1, i :U. 'il n.B1 l4. :~::, ~\.nl J!'i.98 



MON rHLY AI)t:f<AGE P~()CES!:lE)) 8t106/~~6 • 

STNO ~203 () PANIWANG 
MAIN RIVER SHALOM 
RIVEr.: 

CATCHMENT 635. KM2 M3/SEC 

YEAR JAN FEB 11AR APR HAY JUN JUL AUG SEP UCT NOV (lEC liEAN 

1951 
1952 
195J 
1954 
1955 
1956 
195J 
1958 4.84 
19~9 2.89 1.95 :5.11 '2.9'2 :L89 9.38 ~\1'2.f>!) :(t,H. ~,J 16'2,8l 104 , '2 !:i b:f 
1960 69. 0~5 ~j~:i. 1''1 !j9.n TL lO J.0'l.:52 :50.61 :W. J.,~ {il} • '1:\ <n. '18 Utl. 'lO 9. oH ,s.tl,s ~j9. 22 -'" 
1961 4.8!:! 4,U :L2:i :L93 1 B ,.S:i ~·i'i.n 40.~<) 60 • ()() ~jO. :u 40. :1·\ 1:). 9.~ B •. H 25.92 "-J 

1962 6.24 6.40 6.38 !J.14 lien n,4:~ jjO,09 l6,42 J~~, 4/ ~!1,0~, :'.7 • (I l 10.::5:) 29.1:14 
1963 ~./4 4.6] ~L O:i ~~. 1:3 4.29 tl6 , 'i'!. ,.~;~ ) ~~:~ 114. bl ~j~L ... .1\ 41.06 15 • ~j Il 11 .69 26.9:S 
1964 5.89 5.42 .10 3.:W 1) .12 '24.91:1 20,64 4~,. 4!) 41-:' ~'6 ;~'1. 43 411.8'2 H.'d :~~~. n 
196~ 11.'5/ 4 • 'I'i 4.0/ /,00 ~~,L 4J. 44 • ~~'i '10,0'1 40,1:) 40. H~·i 2~:j, 44 6.1:10 1\ • 4~:i ~~~5, 71 
1966 3.16 .l6 1. 36 J7.'IJ 3Y.J6 20.4'2 JO. l7 n.2(1 J~{. BB :U, • o:~ 
196/ U.T'I 8, ~Hl 6. ln l\ • '1.\ !:j. L~ 20. ~jO 411.B6 \~ 'i • 'I 'I :S6 , :·i!:i til.l)!:! 26.'1<\ 9.1'1 24.~)1 

1968 7.88 8.78 8.07 J,62 2~.63 :50,44 ~!~ 1 J5 5J.JO 21./1:l :~H, 95 14.24 1. 4'1 20.J8 
1969 1.81 ;~ .n 1 • 6~i 1. 6;{ '~. 02 80.:0 Ml,la J.04.YI:I 64.BII 52» ·4~ 46.77 
1910 41. 76 40.24 40.00 40.00 46.43 J::i.4l :J4,~!(l l4,4B :):~. :l J ::i 4 , 9'1 ,,1. 1J :Hl,ld :)(1. j O 

1971 1. 48 1. 41 LJB 2.34 '. 'I ') .:.of ... ":' 16. ;~4 :W,12 'I.5J 9.63 ;~::" 61 :). 9~! :', .ld 10.lJ 
1972 
19/3 
1974 
19l~i 

1976 
197J 
1978 
19J'1 
1980 



MUNTHLY A1hRAliE F'ROCUiSf[t I:ll/()6/~~6 • 

DA 'f A FOR f'1:.f.: run 2~' I j 1 j Y~II:I ·-:H/l::! lYll 

STNO 1:1203 ° PMWP,)NG 

CAlCHMENT 635. KM2 tl3/SI:.C 

JAN FEB 11AR Af'R NAY JUN .JUL AUG !:i EF' OCT NOV [lEC I'lfAN 

MEAN 13.44 12.03 10.6~ 12, ~~~I 23.4/ 3~.01l 411.111 Ill. :~() 4:~. 9/ :'-;4.~::' Jt..:2~' 20. Mi ~~IJ. n 
MAX 61J.03 !":i~j,n ~jlJ, Tl n,J.o l!) l ,:~~) i'~.j, 47 J.10,0'l :n ~~ ,6:'j lO4,IJH 161-j,::il L.S:~ .Ill 104, 2~j ~j9, 22 

MIN 1. 48 1. 41 .10 1.36 2.02 ~'. :~B 20.64 11.53 IJ. td 2).05 ~) I ~\2 l.41J 10.13 

b;I 

.j:O-

00 

l/~:iEC/KM2 

JAN FEB MAR AF'R HAY JUN JUL AUG !:iEP UCT NOV DEC M(AN 

MEAN 21.16 11:1.94 16.n 19.29 36. 'i6 c t· ")L" 
J,J,..:..~ n.44 u:~. 4:) 6'1.2~ B~.1J1 :) j • 1~, ~~~~. !):~ 41,. ~)O 

MAX l()!Lll i:l7,IB 1J'\,t~~ 1. L~j. n l6/~ ,l)O Llll ,!j6 L TL ~~6 4'~:~ ,:\,~ J. b~j ,.~:~ ~6::i.46 ~~~~j6. 4'1 1,~4. ti '13.27 

MIN 2.33 :2 .2:3 .16 2.14 j.11:1 j4.1H :~~~. :.)(1 1::1.01 1:.).11. :U.l~, ~'. 32 2.34 1:':'.1J~ 


