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Sammendrag:

Hydrologien i Antique-provinsen (Panay) pa Filippinene er vurdert péa
‘ grunnlag av feltbefaring og analyse av allerede publiserte nedber- og
| avlepsdata.

Datagrunnlaget for estimering av hydrologiske parametre til bruk wved
forprosjektstudie av vannkraftverk i provinsen er til dels spinkelt.
Topografien domineres av bratt fjellterreng. Middelavlsp og flom-
sterrelser er overfort til prosjektomradene ved hjelp av en antatt
sammenheng med nedberfeltenes storrelse og heydebeliggenhet. Varighets-
kurven og lavvannsverdier fra den antatt beste mdlestasjonen er fore-
lopig valgt som representativ for sterre deler av Antique.

En vesentlig kompliserende faktor er mangelen pd& gode nedbgr- og avlgps-
stasjoner i fjellomrddene. Karst-hydrologiske problemer antas & vare
minimale.

En forsvarlig analyse av hydrologien i omraddet krever at supplerende
m&lestasjoner opprettes s& snart som mulig. Enkelte eksisterende av-
lopsstasjoner kan dessuten forbedres. Flere alternativer for plassering
av nye avlgpsstasjoner er foreslatt.




FORORD

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

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

Rapporten inneholder en kort geografisk beskrivelse av omrddet og
oversikt over det eksisterende stasjonsnett for mdling av nedber og
avlep. Analysen er 1 alt vesentlig foretatt ved hjelp av Hydrologisk
Avdelings standard EDB-program og kjort pd NVE's CYBER 171. Data-
grunnlaget er gjengitt i Appendix. Nummer pd tegningene folger
NORCONSULT's arkivsystem.

Avdelingen er stor takk skyldig overfor prosjektpersonale hos
NORCONSULT A.S. og Siv.ing. Elliot Stremme 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:

(1.)

(6.)

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

Philippine Atmospheric, Geophysical and Astronomical Admini-
stration: Monthly and Annual Summaries of Rainfall.

de Vera, M.R.: Philippines Surface Water Data System. Econo-

mic and Social Commission for Asia and the Pacific.
Bangkok 1978.

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

List of Discharge Measurements, Bacong River at Valderama,
Paliuan River at Tagudtud and Sibalcom River at Pangpang.

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.



DESCRIPTION OF CATCHMENTS

The geography of Antique is dominated by a range of mountains
running parallel to the west coast. Steep hillsides leed to summits
well above the 2000 meter level. Generally all main rivers in
Antique run west or southwest, quickly losing altitude before
reaching heavily cultivated plains at 50-100 meters above sea

level. Catchments 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 directly exposed to the southwestern mon-
soon giving two distinct seasons. Heavy rainfall occurs between May
and October 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 coast. Diversions occur as soon as the rivers reach
the lower parts of the hillsides. Due to the pronounced dry season
most rainfed ricefields are harvested only once a year, though
irrigation makes doublecropping possible.

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

The Sibalom River system drains by far the largest catchment within
the Antique Province. Hills reach to 1400 m altitude. There are
two main branches in the headwaters, the Sibalom River running
southwest and the Maninila River entering from the east. At the
confluence the river is already below the 40 m contour, some 30 km
from the coast. Downstream of the confluence the riverbed consists
of sand and gravel deposits causing cross-sections to be very un-
stable. Further down, especially after the confluence with the
Tipuluan River, several natural diversions are formed and conditions
most probably change considerably from one year to the next.

The Paliuan River drains 220 km? some 25-30 km north of the
Sibalom River. Within the catchment area hills reach 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 found on the Tagudtud plain.

The adjacent Cangaranan catchment to the south is similar in shape
to the Sibalom catchment, with a shallow widespread riverbed
reaching 25-30 km inland. Mountain peaks reach more than 1900 m.

The Dalana:, Tiniao and Bacong Rivers all drain relatively short,
steep catchments betwesen Barbaza and Culasi. North of the Paliuan
River ba=1n the average catchment altitude gradually decreases.
The catchment boundaries wers drawn on 1:50,000 scals maps (see
Crawing Nos. €21 £31, #41 and &5l



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 located 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 1 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 a minor 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 1 RAINFALL STATIONS IN ANTIQUE, AVAILABLE RECORDS

Station name Latitude Longitude Altitude Period
North East m

Valderama 11°01" 122007 100 approx. 1960-78

Barbaza 11013 12201 10 " 1960-77

Culasi 11027 122901 10 " 1960-77

Any attempt to carry out a water balance for river basins is hinder-
ed by the fact that no rainfall stations are located above 100 m
altitude. To arrive at a figure for the increase in rainfall with
elevation, records from Masalep and Baguio rainfall stations,
located on the western side of Luzon had to be used. The rainy
seasons and catchment exposure there are comparable to the Antigue
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:t of Antique.

It is considered most important to install raingauges at high
elevations in Antigue to make a more reliable estimate for the
province.



RUNCFF

Streamflow data have traditionally been collected by the Bureau of
Public Works, Water Resources Survey Division (BPW-WRSD). 1In 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) (1) . 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
km? N E

Valderama Bacong 33 11924 122°05" 1959-71

Tagudtud Paliuan 176 11°04" 122905 1956-70

Pangpang Sibalom 635 10048 121°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. Egquipment and procedures have
usually been according to U.S. Geological Survey standards.

Data processing and publication were initiated in 1952-53 by a
U.S5.G.S. mission. Published data are copied in Appendix B,
containing daily average flow as well as monthly and annual
summaries.

Background material for the calculation of published runoff records
is difficult 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 quality as given in
the comments on each station. A limited 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 the pericd 1972 and onwards. Therefore, by
utilizing records up to 1971 only, the ovublished data and comments
are considered adeguate. Inspections in the field did reveal poss-
ible sources of error due to shifting controls. Diversions of water
upstreams of the gauging station, both natural and for irrigation
purposes, were especially large at the Pangpang ctation (4).

Y
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Monthly runoff are shown on Pigure 1.
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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. 1In 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 published catchment area at the gauging station

to bezwrong, and the figure had to be reduced from 54 km? to
32 km<,

The site is located near the foothills 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
low-flow control consists of stones and medium-sized rocks. &
concrete irrigation dam about 200 m downstream probably controls the
water level 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, while the highest recorded level gives a maxXimum 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.

TABLE 3 SUMMARY OF MEASURED DISCHARGES AT VALDERAMA, 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
11.07.73 35 4.12
7.09.73 2¢ 2.25
20.10.73 .33 4.11
19.01.74 .54 1.68
25.11.76 .51 5.7
13.07.77 .32 4,76
29.02.73 10 L1777
22.07.78 1= 1.45¢



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 a minor 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, reflects the effect of an
unstable control. The discharge measurements taken at water levels
below 1 m are probably faulty. According to the WRB Bulletin the
quality of the published discharges alter from one period to
another. The comments vary from "good" to "very poor" (1962).

TABLE 4 SUMMARY OF MEASURED DISCHARGES AT TAGUDTUD

Date Gauge Height Discharge
m m3/sec
17.10.65 1.32 14.9
27.02.69 1.18 1.86
19.08.69 1.80 21.6
26.08.70 1.60 15.8
16.04.71 1.05 3.77
25.02.72 .23 5.86
05.05.72 1.25 3.48
17.10.72 1.31 9.96
10.02.73 .38 4,07
07.06.73 1.56 5.08
11.07.73 1.69 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 1.38 11.1
13.07.77 1.57 18.0
28.03.78 -.20 1.86
22.07.78 1.25 12.0C



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
surprisingly 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 l/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 plain 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 calculation of mountainous areas. There is a
pressing need for the station to be relocated. 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 location 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 flows are

judged to be "poor". Calculated average runoff 46.2 1/sec/km? is
affected by irrigation.

Table 5 shows discharge measurements as copied from WRSD. The lack
of measurements before 1968 is probably due to documents beeing lost
or damaged. The list confirms the shifting conditions, especially
from 1970 and onwards. The duration curve 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 larde, the published records from Pangpang have very limited
value. Even a staple control would still not have made up for the
inadequate location for estimation of mountain runoff.
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TABLE 5 SUMMARY OF MEASURED DISCHARGES AT PANGPANG

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 2.71
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 low flow very much depends on the local 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 Valderama
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/Qpin 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 gdauging
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 scme rainfall from the eastern mon-
soon across the mountain barrier. The average altitude of the
catchment is comparatively higher than adjacent pasins. The
low-fiow runoff figures from Bacong River would probablv be somewhat
closer to the general dry season conditicns along the mountain
rang=s. Considering the relatively high average altitude of the
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catchments draining to the possible project sites, a minimum flow of
4 1/sec/km? and a somewhat optimistic firm runoff of

20 1/sec/km? 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

Station Catchment  Qpin Q20/Qnin 920 Q903/Q 990 , Ogeas Qgin
km2 m3/sec l/sec/km2 l/sec/km2 m-/sec m-/sec

Valderama 32 «258 5 4.0 «15 14.0 . 345 .130
Tagudtud 176 207 o2 2.4 .05 6.8 1.86 . 380
Pangpang 635 1.80 s .28 .10 2.9 i . 1) . 080

émin - Average annual minimum

Qp9 - Minimum flow, 20 year return period

Qggy - Flow exeeded 90% of obs. period

(o) - Average annual runoff

Omeas — Lowest descharge measurent taken

Qmin -~ " " observed by rating

FLOOD STUDIES

Annual maximum floods are published in the Water Resources

Bulletin (1), and are summarised in Table 7. The figures are of
varying quality, as they might originate from different recording-
procedures. Full details of the floods are not available, exept for
date, time, maximum water level and the corresponding flow. Judging
from the time of observation the bulk of "peak floods" recorded at
Tagudtud are taken from the daily readings while highest floods
published for the Valderama and Pangpang stations are events from
different hours during daytime. ©No specific comments indicate
whether the figures are based on the water stage recorder, crest
recorder, flood lines etc.

Large extrapolations were evidently made on the rating curves
derived from the maximum measured discharges to arrive at rated peak
flows (Table 8). The period covered by available discharge measure-
ments, Table 3, 4 and 5, might be misleading. This applies
especially to the Sibalom records where discharge measurements prior
to 1968 most probably have been carried out. Hence, taking into
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account the Bulletin Remarks made on published records, the
confidence 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 1/100-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

Valderama 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 Fragmentary



TABLE 8 SUMMARY OF FLOOD ESTIMATIONS

13

Instantanious
Maximum Maximum
Station Measured Recorded Qpax coeff. d100 Bulletin remarks
3 3 km?2

m>/sec m~/sec 1/sec/km
Valderama 9.3 143 55 3.5 5800 Fair all over
Tagudtud 25.0 1143 832 1.6 7500 Varying gquality
Pangpang 90.4 921 506 2.1 1700 Fair/poor above

250 m3/sec

QmaX Average Annual Maximum

coeff Q100/Pmax

d10g Estimated peak runoff

MEAN ANNUAL FLOW

In Antigue the number of adequate rainfall and runoff stations is
very limited indeed. Out of three river gauging stations of use for
this study only the records of 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 l/sec/kmz,
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 catchments have been estimated from 1:50,000 scale maps. The
nhypsometric curves are shown on Figures & and 7 and mean elevation on
Table 9. An indication of the water balances of the catchments can
be obtained by comparing the runoff with estimated rainfall over the
catchments. Assuming an increase in annual rainfall of 120 mm/100 m
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, too low. This

can be

explained bv the relative locations of the catchments and the
geography of the island. The Bacong catchment lies in a position
sheltered from the southeast monsoon by mountains. The Paliuan
catchment is more exposed and is believed to receive rainfall in the
southeast monsoon season.

It is concluded therefore that the runoff figures 93 l/sec/km2 and
137 1/sec/Xm* represent the extremes for Antigue for catchments
sneltered and exposed to the southeast monsoon, respectively. In
order to estimate runcff from ungauged catchments 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 l/sec/kmz/loo m. This implies a constant evapotranspirtion.

In the case of catchments at higher elevations than the Bacong and
Paliuan catchments, this assumption will lead to an underestimate of
runoff. The relationships 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 elevations is evident and cannot be
stressed too strongly.

TABLE 9 AVERAGE ALTITUDE OF CATCHMENTS

Catchment Average altitude
m. a. s. 1.

Bacong/Valderama, Gauging station 440
Paliuan/Tagudtud, " 500
" /Villa Siga 1-4, Project site 900
" " 5-7, " 1050
Sibalom/Bauang " 800
" /Walker " 800
" /Bauang-Walker " 850
Cangaranan/Igcaratong " 750
" /Tigmasin " 700
Dalanas " 850
Tibiao/San Gregorio " 750

AVALABILITY OF WATER AT POSSIBLE PROJECT SITES

As outlined in previous chapters, the number of gocd guality river
gauging stations is too limited to allow the use of sophisticated
hydrological estimation methods. The only possibility for estimating
flows at ungauged mountainous sites in Antigue at present, therefore,
is by using gen=sralised relationships such as shown in Figure 17,
which neverthelsss nas considerable shortcomings. The error of mean
annual flow estimatss mav be in the order of I 30%, espesially
€3

A
at hich elevations.

& logaritmic relationship between 100-vear flood and catchment size
usad for estimazing aesign f£loods sncould allow for at least 50%
2rror. The orograchic 2ffect on rainfall intensity cannot oe judged
due to ths lack of rainfall stations at hign elevations.



Pending records from a denser network of gauging stations,

1

5

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 l/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.
stations are shown on Drawings Nos. 621, 631,

TABLE 10

Project

Paliuan/Villa Siga

Sibalom/Bauang

" /Walker
/Bauang-Walke

" /General Fullo

Cangaranan/Igcaratong

"

/Tigmasin
Dalanas
Tibiao/San Gregorio

1
2
3
4
5
6
7
1
2
3

r

n

The location of recommended new gauging

Area

3]

km

90
90
85
80
65
55
45
110
100
95
110
215
220
85
85
85
85
90
90
115
35

Paliuan River at Villa Siaa

The catchment is located
mountain peaks reaching

an alternative

E

1

Average

150
150
150
150
160
160
160
110
110
110
110
115
115
115
115
115
115
135
125
140
130

1100 m.

HYDROLOGICAL SUMMARY OF PROJECTS SITES

Minimum
Flow Flow
/sec/km2 l/sec/km2 l/sec/km2

NS S SO S S S S T ST Y SRt St St i S S S S S =

e

The aver
By extrapolating from
2, one arrives at rougnly
r the project alternatives

Firm
Flow

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

661 and 671-674.

" Design

Flood
l/sec/km2

8500
8500
8700
9000
9500
9700
10000
5600
5800
5900
5600
4400
4400
6200
6200
6200
6200
6000
6000
5500
8500

dominated by steep nillsides and

e altitude of the

1-4
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The Sibalom projects

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

The Cangaranan, Dalanas and Tibiao projects

Within the Cangaranan/Igcaratong basin peaks reach 1900 m altitude.
The catchment is generally steep and drains areas adjacent to the
Paliuan River where runoff is measured to 136 l/sec/kmz. Consider-
ing the catchment altitude and probably less rain than further north,
the average runoff from the Igcaratong and Tigmasin alternatives is
estimated to a somewhat conservative 135 l/sec/km2 and

125 1/sec/km? respectively.

The Dalanas project drains areas geographically between the Paliuan
and Bacong dgauging stations. Starting from an average value with
120 mm/100 m increase, one arrives at roughly 140 l/sec/kmz.

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

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

PROPOSED RIVER GAUGING STATIONS

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

General

As stated previously, the number, guality and location of gauging
stations in Antigue today is far from satisfactory. An upgrading of
the existing gauging stations would be useful but not sufficient.
There 15 a pressing need for new stations to be erected in the near
proximity of the proposed ject sites. This applies especiallv to
the Paliuan River and the 3l 1

The Hvdrological Field Reconnaissance revealed the existence of a few
acceDdtalle sitz:z for n2w gauging stations. 2Additional sites wera

I e ) el
locatad from alr photographics.
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As the topography of the Antigque 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 toco 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 local meteorological
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 a recorder should be installed.

Cangaranan 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

1 km and 2 km upstream of the Cangaranan River confluence respect-
ively. A third possible site is found in the Cangaranan River itself
approximately 500 m upstream of the barangay Lublub. TIf the
Tigmaasin Hydropower project will be accomplished, the third
alternative might be disturbed by the construction 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 mentioned previously, the Siktalom cauging staticn at Pangpang is
of minor wvalue to hydrological estimations of water availability in
the upper Sibalom sub-catchments. A suiltable site for a runoff
Sauging station is found near Sinandulan at elevation 80 m
agproximataly, about 3 km upstream of the Maninila River confluence.
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A pool for gauging can easily be identified by a big rock in the
middle of the river near left bank rice terraces. 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 runoff 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 construction of
a recorder housing.

The upper areas of the Tibiao River catchment is adjacent to the
Bacong River catchment. 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 catchment. This station would serve both the Tibiao and
the Dalanas Hydropower projects.

NS e
VAVEVEU R RGN
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YFAR JAN FEB
1960 69 23
0 0
9 6
11 0
0 0
1965 71 0
0 3
95 18
17 0
0 0
1970 0 0
26 61
244 0
0 0
61 0
1975 67 12
53 47
52 18
32 0
Normal
1951-70 27 7

MAR

24

VALDERAMA, MONTHLY RAINFALL in mm

APR

38
12
67
15
42
116
6
34
28
41
37
65
14
57
72
202
15
9
140

60

MAY  JUN JUL AUG SEP OCT
566 511 416 503 425 793
506 747 424 663 497 429
294 393 828 611 468 166
120 745 248 792 648 141
375 542 381 602 491 274
499 616 791 508 540 152
858 532 683 420 501 229
124 568 1036 977 577 675
398 347 634 1090 232 403
272 606 1287 419 869 151
265 534 743 556 432 627
424 1001 1282 551 314 561
355 560 687 430 527 145
265 200 358 740 476 411
168 566 531 497 171 678
435 461 303 338 376 495
579 649 516 569 526 109
268 323 888 679 1102 133
345 481 635 667 574 405

NOV

118
155
184

48
721
130
199
362
187

98
283
105
104
245
294

54
147
127

251

DEC

20
25
165
62
37
159

171
100
26
125
34
206
91
49

108

ANNUAL

3523
3461
3085
2939
3491
3507
3591
4523
3340
3912
3576
4502
3214
2786
3245
2834
3357
3606

3583



BARBASA, MONTHLY RAINFALL IN mm

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT
1960 31 48 19 169 511 469 438 958 311 620
0 6 11 2 454 645 457 1074 679 361
8 58 16 0 329 248 1190 671 501 128
0 3 6 0 126 739 262 922 453 52
0 0 0 21 373 526 237 414 670 222
1965 51 23 36 53 484 578 694 507 641 50
12 0 0 3 804 563 617 459 514 168
164 26 29 7 154 564 888 1284 664 511
36 0 0 0 234 327 478 1079 541 343
0 0 0 0 409 499 1378 511 655 188
1970 12 5 15 3 204 751 511 1057 540 714
36 116 63 13 136 330 822 486 359 841
258 8 50 14 289 582 1012 566 646 78
0 3 35 0 282 275 310 961 353 507
76 94 13 7 197 861 587 909 221 1051
1975 132 7 29 199 148 657 414 406 286 409
42 5 7 15 774 581 574 938 677 74
23 50 3 4 133 253 1023 784 1304 16

2

Normal

1951-70 29 127 149 39 290 494 632 761 586 391

NOV

138
161
457

45
597
126
266
168
201

65
382
130
243
490
383

19
259
134

241

DEC

25
22
36
116
89
83
128

148
163

56

74
122
208
143
109

339

ANNUAL

3736
3871
3642
2723
3150
3325
3533
4459
3246
3852
4357
3388
3820
3338
4607
2849
4055
3735

4077



YEAR JAN FEB
1960 185 157
58 94
18 9
1965 99 58
18 13
282 43
20 3
8 0
1970 33 23
97 206
381 3
8 20
114 71
1975 273 66
100 23
81 112
18 3
25 8
Normal
1951-70 93 48

MAR

41
69

10
61

33
20

30
188
138

8

10

10

46

33

13

50

APR

170

273
13
13
99

76

CULAST, MONTHLY RAINFALL IN mm

MAY  JUN JUL AUG SEP OCT
503 361 544 1659 386 1128
445 823 791 1406 361 -
110 1269 382 688 447 104
287 575 605 380 511 227
1163 365 635 532 469 147
127 599 806 827 611 306
205 203 316 876 326 287
226 236 1018 450 514 72
24 363 489 455 279 678
119 764 978 272 257 672
254 660 714 383 480 114
108 162 234 . 919 177 484
71 635 681 681 165 882
117 356 335 488 307 505
536 580 502 740 503 98
41 279 843 556 1349 28
81 422 343 866 498 490
273 469 615 746 570 395

NOV

587

169
348
260
226
234
203
467
257
358
910
305

30
316
102
174

350

DEC

104

239

320
307

15

18
371
369
208
145
485
329
338
190

23
262

259

ANNUAL

5824

3451

3569
3919
3944
2513
3100
3221
4045
3638
3518
3980
3098
3647
3460
3269

3944



APPENDIX B
RUNOFF - DAILY AVERAGE

- MONTHLY AND ANNUAL SUMMARIES
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DATLY AVERAGE FROCESGED  8B1/06/26.,
LATITUNE N 11,04,42 TEAR 1970
LONGITURE E 122500521
Urm
CATCHMENT 17600  KHZ
JUN JuL AUG SEF ucy _NOv DEC
2,26 1,94 3,10 21,30 7:467 101,10 4,40
2.14 1.86 300 3200 7.10 97.:20 4.25
2,26 1,82 3,00 72,50 7:30 32,00 3,95
245 240 2:.90 63.00 6:90 %90 380
1,86 4,60 2,480 27,00 6,70 5,30 3,80
1.82 3.80 320 26.80 6.30 4.40 370
2,02 3,10 3,40 25,70 6,10 34,25 3,70
2,02 270 3.30 23.50 590 4.40 3.70
1,94 2,65 3,20 22,40 8.78 4,25 3,80
1.86 2,40 3.10 10.63 8.04 4.10 3:70
1,94 2,35 3,00 9,382 8,78 3,95 3,60
1.98 2026 2.90 670 730 %30 $:50
1.78 2:14 11.00 4,70 499,20 3,41 3,40
1.74 12.40 100 1450 811.50 930 3.30
1,484 10,26 29,00 10,53 424,00 4,35 3,30
1.66 8.41] 41,00 10.63 27420 440 3420
2,04 11,00 24,80 10.64 271,50 4,70 3,20
2,46 1380 24.:60 910 3i2.00 9,15 3:10
2,40 15,790 17,10 18,00 325,50 4,40 3,30
2.18 1170 19.10 14.50 J20.10 4025 380
2,22 9,89 18,00 8,78 249,90 4,10 4,29
2,22 8.41 1800 8.04 182.70 3.95 4.40
2,60 7,30 17,30 7,350 178,10 3,95 5,00
310 8.78 13510 730 14%.90 4.10 4.5
4,359 8,41 15,00 11,790 12%.80 3,95 9,13
2,22 Y52 14,40 1170 12950 3.80 0eld
2,10 10,24 14,50 7,47 152,80 4,70 4,30
2.14 7440 14.50 7:10 14820 G470 430
2,14 L14,30 13.80 4,70 123,80 5.30 915
2.10 4,85 120 8.78 116.20 470 9.1%
3,00 15,20 106,70 4,70

8¢ -4



DAYLY AVFRAGE PROCESSED

STHO 8203 - 0 LATITHOL N 10,48,30

NAME FANGFANG LONGITUDRE E 1215095105

MAIN RIYER SIERALOM U

RIVER CATCHKENT 645,00 KK2
ARCHIVE F1 UISCH., MA4/8

[ATE JAN FEE HAR AFR MAY JUN JuL AUG SEF ocT

OV W N LD Y e
i
t
]
1
1
i
[}
i
i
!

12 - - - - - - - - - -
13 - - - - - - - - - -
14 - - - - - - - - - -
15 - - - - - - - - - -
16 - - - - - - - - - -

20 - - - - - - - - -
21 - - - - - - - - - -
22 - - - - - - - - - -
23 - - - - - - - - - -
24 - - - - - - - - -

25 - - - - - - - - - -
26 - - - - - - - - -
27 - - - - . - - - -
28 - - - - - - - - -
’H; - - - - - - - - -

YEAR

81/06/26.

1958

6C 4



STND g20% -
NAME FANGFANG
MAIN KIVER SIRALOM
RIVER
ARCHIVE F1
DATE JAN
1 3,50
2 3,50
3 3,35
4 3,35
5 3,20
6 2,90
7 2,90
8 2,90
9 2,77
10 3,20
11 2,90
12 2,77
13 2,38
14 2.64
15 3,20
16 2,77
17 2,64
18 2,38
19 2,64
20 2,64
21 2,44
22 2,64
23 2,44
24 2,64
25 2,64
26 3,05
27 3,20
28 3,35
29 2,90
30 2,77

3 2,64

NISCH,

FER

2,38
2.51
2,38

2,25

2,14
2.14
2,14
2,14
2,14
2,03

1,92
1.92
1,92
1.70
1,70
1.70
1,70
1.92
1,92
1.92

1,92
1.70
1.70
1.70
1,70
1.81
1,81
1.81

~

- o W s L

- -

PN 00 OO P WL O
ONOC oOTOoOU oLt O

-

RS PSP PSP N W >

-

AFR

3,20
3,20
3,05
2:90
2,90
2064
2,38
2,38
2,38
2,38

2,38
2,38
2,38
2,38
2,38
2.48
1,65
3.35
3,05

[
~c
<

o
TN SO s C oo

- * - -

v =~

[SS I OO CUREPR (S S ]
C O NSO C Wit Wn

-

HAY

2,90
2477
2,64
4.10
9,73
395
4,05
2077
277

2.391

2,38
2.81
2,77
277
12)51
305
935

10.49

7,68
7.91

RPN
4,59
4,33
3.0%
2,90
2077
2,51
2.51
REE-H
95.73
3,50

DALY AVERAGE

JUN

277
291
4,97
4.10
4,10
3.50
3,09
395
4,97
14578

7.9
8.87
6,76
8460
45,30
6:99
3,35
12.23
2,95
9.99

14,75
i4.75

8.14

6.76
J1.94
16.8%

8,87
1753
15,10
id:1b

FROCESSEN  B1/06/26.

LATITUNE M 10,48,30 YEAR 1959
LORGITUDE E 121,59:1%
UTH
CATCHHERT 635,00 KK2
AUG SLEF oct nNov - DEC
17,29 464,49 - 175,38 106,40 132,06
2062 49900 - 17630 10640 133,20
20,24 480,08 - 310,53 106,40 132,06
1223 633,70 - 73045 10640 13206
8,60 412,99 - 354,052 103,42 123,18
6.99 212.60 - 280.80 10444 112.58
7:4) 206,16 - 229,74 242,92 112,58
i0.76 20962 - 193.40 150.90 99,44
23,09 252,70 - 148,78 152,06 91,02
1530 A29.74 - 155.94 132,06 83.78
18,44 449,35 - 14535,42 166,14 115,47
13.78 304.83 - 13662 199.20 111.5%
158,38 209,87 - 138,90 182,22 110,52
d24.14 - 132.04 160,98 11062
288,00 - 132,06 14%.,70 110,52
252,70 - 153,42 438.32 110,52
259,62 - 147,30 440,17 71,03
3420498 - 13662 208,04 76.01
253,08 - 145,48 19%.40 220,20
211.08 - 147.30  179.46 156,62
187,74 - 171,42 150,90 95,67
19630 - 143.70 142.70 8916
187,12 - 123,148 145,79 80,26
17274 - 122.10 143.70 7186
155,94 - 119,94 142,50 85,54
19340 - 117.78 141,30 82,02
302:964 - 117.78  123.18 83.78
403,62 - 117,78 135,48 78,50
348. 28 - 11567 12634 7518
242,74 106,40 74,35

0t €



DATLY AVERAGE FROCESSED  81/06726.

STNO 820% - 0 LATYTUDE N 10,48,30 TEAR 1760
NAME FANGFANG LUNGITUDE E 12155915
MAIN RIVER SIRALOM ‘ UrM
RIVER CATCHHENT 635.00 K2
ARCHIVE F1 DISCH, M3/5
HATE JAN FER MAR AFR HAY JUN JuL AUGR S5EF 0cT NOU LEC
i 948,58 97,29 14,42 91,70 87,130 28,050 30,42 15,78 17.,5% 20,43 19.88 9,10
2 133.20 Hb36 31.70 71.86 127.30 1985 14.09 3353 290 17.20 1727 9.10
3 92,83 96,548 51,02 559,74 95.47 21.41 3,47 V9,54 7,91 26,08 15,22 4,89
4 87.30 55.10 51,02 6021 8730 28.50 G034 19050 13.16 22,23 13048 4.89
9 83,78 95,10 50,34 98,75 V4,74 235,99 74,74 123,13 12,85 50,42 11.88 4,68
6 82.02 9374 49 .66 98.7% 94,74 10 4% 6318 i29.78 13.78 22179 11.16 4.68
7 78,30 94,74 47,04 98,02 48,23 14,49 64,74 155,94 15,45 415,28 ?.87 8,63
8 7767 94.42 4704 5374 83.78 12.8% 60 2] i87:74 12.85 419.06 8.63 7.44
? 56,730 93,74 47,04 50, 44 111,55 11,92 59,83 215,84 30,42 386,35 7:44 3,01
10 64.74 W3.74 4641 49 . 66 104. 44 1223 4515 200065 4630 33615 6.66 8.01
11 64,74 92,38 44,41 49,44 102,48 17,05 18,29 189,12 76,01 279,00 i,88 8,01
12 62,40 60.94 46.41 49. 66 928,56 14.75 6.99 17800 78.50 244,40 Ueb2 801
13 - 62,40 50,94 45,73 48, 30 129,78 22,66 6,50 154,82 71,03 218,48 9,34 8:01
14 61.67 60.21 47.04 48 .30 114. 64 2222 16010 158.90 63.96 18084 4.8Y 8.01
15 50,21 95,33 91,02 47,04 10%, 42 19,46 3.4/ 128,44 76,01 145,94 4,89 8,01
146 60,21 52.38 48.30 47.04 104.44 26 .08 O 3% 1147 10150 70.38 4.89 8g.01
17 50,94 91,70 45,78 44,52 102,448 10,76 28,50 74,74 71,86 75,42 4,48 8,01
18 66.30 51.02 187.74 44 .52 9567 1161 22,664 81.14 8t 24 Bl 74 12:60 6.40
19 45,52 91,70 74,74 48, 40 76,84 10,76 16,1% 59,42 91,75 42,12 18,09 6:40
20 65.52 91,02 78.50 4015 7601 995 16,85 W8 7% 84.66 64.80 14,81 6.14
21 659,52 49,64 76,84 45,15 149,70 21,02 14,75 48,943 74,33 35,80 12,24 b6:14
22 63.%6 94042 70.2 4515 148 .50 2309 8.37 28,90 64.18 101.82 10.49 b.14
23 63,96 09,48 70,20 200,63 135,43 72,49 6,99 18,29 50,94 128,64 9,25 6,14
24 56,56 93.06 6240 134.34 140.50 ud.74 860 996 2610 162.24 R 63 .88
25 56,96 50,94 40,94 132,04 157,20 72,49 12,23 6,53 14,10 125,34 7,44 9,88
26 55.83 6552 60.21 12750 1i4.64 £G4 968 6,30 12.8% 8994 .66 9462
27 55,83 55,10 95,10 118,39 160,78 122.10 11,30 6,40 14,15 72,90 3.88 5,62
28 9656 6552 93.06 102 4 183.60 46.41 8.37 630 13.16 64.80 t88 b2
29 94,06 99,97 92,48 94,60 85,094 334,59 35,67 5,30 10,49 30,10 5,36 5,62
30 55.85 52.38 138.90 36.78 Qi %6 7269 5.3% 16145 3363 9.10 962
31 48,02 91,70 32,49 91,02 44,41 24,63 5,62

1¢ €



STNO 8209 -
NAME FANGFANG
MAIN RIVER SIBALOM
RIVER

ARCHIVE F1

naTE JAN
1 5,62
2 5.62
3 9,62
4 536
9 9,36
4 5,36
7 .36
8 9436
9 5,10
10 5.10
1 5,10
12 4,87
13 4,68
14 4,68
15 4,48
16 4,68
17 4,68
18 4.48
19 4,68
20 4,68
21 4,60
22 4,68
23 4,68
24 4,68
25 4,68
26 4.47
27 4,47
28 4.47
29 4,47
30 4.47

0

NISCH,
FER

4,47
4.47
4,47
4.47
4,47
4.47
4,47
4.26
4,05
4,09

<

en enn cnehen A oon

L B

LB oSS

- -

SO o C oo

<
S e dD o S ohoen

GO G O D

- o

oo oo oo

M3/S
MAR

3,84
3.84
35,84
4.47
4,03
3.21
3.2
3.2
3,2

3.21

4,21
3.21
3,21
3.21
3,21
3.21
4,21
3.21
3,21
321

3’2

3.21
2,84
2.84
2,84
2.84
2,84
2.84
2,84
2.84
2.84

AFR

MAY

3,84
3.84
11,38
7:70
.42
4.26
3,84

t

L£N
[ TR A 4

(SR PUN 5

= ol o'

4,40

7.87
10,18
10.80
44,20
19.84
13.96
1963
18,09

2172

35,43
27.18
10,80
3929
31,56
A7 cAb
28,20
42.54
31,548
15.22

41,88

DATLY AVERAGE

JUN

33,80
2820
20,34
38.48
27,148
2769
21,26
22.18
$5,02
3380

26416
52,68
53,70
45,84
47,22
68,70

iy
0226

44,52
3929
29,32
72.06
21,86
8250
67,14
137.74
328,11
i87.74

LATITUNE
LONGITUDE

Uru
CATCHHENT
JuL AlG
72,30 11,47
A 424 10.70
54,40 9,76
109.00 39.82
30,70 31,98
99.00 2792
45,94 24,09
40.84 1706
38,29 45,90
A4 7 A7 .47
12,41 35,74
J0.69 30,24
27,55 25,70
27.55 2940
24,59 131,350
W00 102.00
38,50 75,00
W2 00 177.00
47,948 92,50
A3 90 8700
40,33 91,40
34.72 A1 .86
31,12 179,80
29.83 1%1.00
25,33 113,00
22074 7720
17,79 31,40
1820 4084
18,40 31,98
1520 25.70
12,45 35,29

10+43,30
E 121959415

68500

SEF

38,29
2940
22,00
14,70
14,320
1270
49,00
62.80
59,20
66.00

54540
5260
74,80
62,00
Ab,4%
2135
59,50
A4 4]
51,40
6600

63,40
6200
99,90
97:.10
40,40
&G 00
58,90
WG 70
54,80
H2.00

FROCESSED  81/06/26.
YEAR 1961
KH2
ocy NOW DEC
47,98 10,45 9,10
338 9.9% 9.10
53,80 9,76 9,10
51,40 9 54 9.10
47,98 9,54 9,10
PRI 9. 54 8,88
19,82 9,32 4,88
59,20 .32 £.88
77,2 9,32 4,88
14140 9,10 §.88
52,00 4,88 4,88
42,88 # .88 888
31,55 4,88 4,44
24 94 8,88 8,44
21,264 8,88 4,44
1768 8.88 H.44
13,45 4,66 g,22
40 .84 B.66 8,22
24,11 8,66 4,00
72,40 A46.4% 8.00
31,98 82,50 4,00
2459 5850 7.78
17,48 26,44 7,78
i5.20 23,85 7,78
70,00 14,44 7,56
2200 11,45 7:56
14,45 9,74 7,56
47.98 932 7.56
22,74 9,10 7,34
i3.20 9,10 734
11,20 7,34

e 4



STNO 8203 -
NAME FANGFANG
MAIN RIVER SIBALOM

RIVER
ARCHIVE F1
DATE

SN0 N DS

O N Ut D D

Rol (U N I G S B AT 26 I I

0

UISCH,
FEE

4,80

4,60
4,60
4,40
4,40
4,40
7,56
8,22
12,45
12,95

8.44
7.34
6.46
6.24
6.24
6.24
6,24
6.24
6,02
6.02

N4/§
MAR

7,56
7412
6,68
6,68
6,68
6.68
6,48
6,68
6,68
6,46

b.46
6,46
6:46
6.46
6,24
b.24
.24
6424
6,24
6,24

6,24
6.24
6,24
6,24
6.24
6.02
6,02
6.02
5.80
5.80
.80

HAY

9:10

8.88
3,84
11.45
9:76
P32
7,10
9.10
8,34
g.488

4,448
8.88
3,466
8B.66
8,44
8.44
H,44
8.44
3,22

8,22

8,00
12¢45
8,46
B8+00
3,00
756
7:+54
734
44,60
19350

36,76

DAILY AVLERAGL

JUN

21,26
14.70
74,80
26.81
21,26
1920
14,70
14.70
14,435
34.74

30,26
17.68
39,31
2570
16,44
34,72
17,74
27.18
21,26
1644

14,45
13.70
15,70
3198
17,048
14,95
19,41
9100
59,20
27.18

LATITUNE
LONGITUDE
UTH
CATCHMENT

JUL AUG

20,52 139,00
i7«68 95.00
2,84 90,00
Ju(60 74!00
50,460 73,00
82.40 7000
78,90 105,00
145.00 14%.00
145,20 132,40
i74.40 99.90

145,00 37,78
i09.00 2718
95,00 23,48
83,40 3625
§7,20 20,52
70.80 16075
115,00 14,70
81.60 8,00
147,40 21,28
$9.00 A0 X3

117,00 41,35
32.84 47.98
23,38 50,20

i70.50 13680

123,60 90,00

185.40 87.00
L929,49 154,90

i25.80 108,20
287,70 179,80

146,20 14130
223,20 107.00

M 10,48,30
E 121999515

635.00

SEF

45,94
4900
36,76
35.23
25,70
3069
39,31
A2 37
71,60
31098

24,44
23011
52,00
3069
37,748
31.98
22,00
3026
41,98
2644

27,18
22.00
21,64
27,55
44, 41
2284
28,66
23,48
31,12
23.8%

FROCESSEL
YEAR
Kiq2
ocT KoV
30,69 .74
29.03 8.44
24,96 8,00
4727 8.00
34,21 7:54
32.84 7.56
32,41 175,70
35.74 5020
27,92 41,35
23 .88 2940
22,47 29,40
21.63 29,84
21,24 26,07
20.89 24,22
20,439 22,00
20.89 1704
14,45 26,07
ii.70 A1.12
11,70 1%.78
1320 1420
31,55 12,2
13.70 11.70
30,26 13.45
19.78 1520
15,91 15,20
1095 22,00
9,32 20,89
9,32 16920
8,00 157,50
8.00 87.00
8.22

81706726

1962

LEC

19.78
19.04

27,92
20.89

15,82
14.70
13,20
i2:.70
12,2

10.20

9.98
.76
8.88
8.66
8,44
8.00
8,00
/.78
7.78
7496

7,34
7436
7454
7.12
6.90
6.90
6.68
6,46
46:46

646
hi44

€ d



STND
NANE
MAIN RIVER SIRALOM
RIVER

ARCHIVE F1

8203 -

DNATE JAN
1 6.46
2 6,46
3 6.24
4 6,24
9 65.24
6 6,24
7 6,02
8 6,02
9 6,02

10 5.80
11 3.80
12 5.80
13 .80
14 5.80
15 5.80
16 9460
17 3+ 60
18 9.60
19 G460
2 5.40
21 3,40
22 5440
23 3,40
24 5.40
25 39,40
26 5.40
27 5,40
28 9.40
29 9,40
30 5.40
31 5,40

FANGFANG

0

UISCH,
FER

3,40
5440
5,40
d040
\J)t.o
\Jbar.o
\Ja.'.o
J.OO
5.00
5.00

5,00
95.00
4.80
4.80
4.80
4.60
A.60
4.40
4,40
4.20

4,20
4,20
4,00
3.80
5,80
3.66

» 32

3.52

[

[£N]

MN3/8
HAR

3.52
5,28
3.24
3.24
3424
3.24
3,24

v 24
3.24
3.10

4,10
3.10
3410
3,10
2,96
2,96
2,96
2.96
2,96
2.%6

2:96
2.96
2,82
2.82
2,82
2.82
2,82
2.82
2.82
2.82
2:75

AFR

2,68
2.68
2.68
2.648
2,54
2,54
2,54
2.40
2,40
2,28

2,16
2416
2.16
2.04
2,04
2.04
2.04
2,04
1.92
1.92

1,92
1.92
1,80
1.80
1.80
1.80
1.80
1.72
1,72
1.72

e

L

O O~ NN N

7,74
7456
4,20
3.80
5,28
2.96
2,96
1644
24,22
10.20
8,22

DATLY AVERAGE

FROCESSEN 81/06/26.,
LATITURE N 10548,30 YEAR 163
LONGITUDE E 121559515
UTH
CATCHHENT 63500  KH2

JUN JuL AUG ~  SEF 0ct NOV hEC
28,29 99.90 17,43 47,47 96,40 35.74 6,90
2311 46.96 2589 46 .94 7600 30.26 .68
$6, 285 4%,90 26,44 159,00 96,00 A7.18 5,468
A2 T4 S42 2143 84.30 L6 RO 2422 6,46
20,92 39,82 22,37 62,80 94,40 22,00 6,24
19.04 3327 33.27 AU 43 47,47 19.78 624
18,30 25,33 24,96 35,25 45,44 13.30 6,02
1748 29 40.33 30.69 Ui 40 i7.68 .80
17.37 24,22 26,81 44,92 41,84 17,37 5.80
1/7.06 18.30 2331 49 .00 34.21 17.064 38.80
17,06 17,04 18,47 39,82 37,27 16,75 45,00
1675 24.96 31.96 34.21 32.84 1520 76.40
16,75 33,27 136,80 30,26 19,90 14,70 36,76
16475 69.20 205.00 27.18 7000 14,20 d0.26
$4,72 27,92 154,90 25,43 99,90 13,75 26,07
29,83 1737 84,20 3931 2940 1399 20.89
12,64 17,70 97,10 47,60 24,22 13,20 15.82
71.60 14.4% 6200 A4 41 22,74 12,70 1820
74,00 17,487 445,45 49.460 47,47 12,45 15,20

10700 62.00 4594 A4 .41 49.00 12.20 14.70
43,90 48,49 232,480 3727 41,35 12,20 14,70
29.40 35.74 177.00 JGc74 X024 11.9% 14045
22,00 31,98 97,00 29,85 27,18 11,45 14,2
Qb 76 3069 79.80 2067 20,33 1149 14.20

111,00 33,70 97,20 23,43 23,11 10,949 13,95
4135 41.3% 18680 14.41 21.63 1070 13.9%
74,00 42,84 188,329 17,37 19.78 8,00 13,70

119:20 25,33 27540 16790 17.%9 756 13.20

159,00 20,15 173,80 142,70 15,82 7,34 12,70

133,50 20,52 104:00 10600 1420 7.12 1120

20,52 234,40 31,55 10,20

e @



STNO 8203 -
NAME FANGFANG
MAIN RIVER SIBALOM
RIVER
ARCHIVE F1
NATE JAN
1 4.88
2 8,00
3 7.356
4 S ¥
9 6,90
b 6.90
7 6,68
8 6.68
¥ 4.68
10 b.46
11 46,46
12 6,24
13 6.24
14 6.02
15 4,02
16 5.80
17 5,40
18 9.40
19 3,40
20 5420
21 3,00
22 5.00
23 9,00
24 5.00
25 4,80
26 4.80
27 4,60
28 4,60
29 4,60

N
— O
E-
-
<
=

0

UISCH,
FEER

M3/8
MAR

119
19
16
13
13
13
»10
010
»10
.09

»09
09
09
09
»09
09
09
09
09
09

+09
09
09
09
08
+08
»08

08
» 08

08
08

AFR

09
«10
g
19
28
34
» 40
<30
» 80
1.350

MAY

5,92
630
10,76
4,40
4,20
335
5,80
2,18
1:94
1,62

13,68
12,23

9,41

814

4,78
29.14
30,61
2024
12,23
2024

14.47
19246
133,80
u2.20
21,80
21.80
14,18
10.49
10,74
1130
13,16

DATLY AVERAGL

FROCESSED  81/0472¢6.

LATT UL N 10,48,30 TEAR 1964
LONGYITULE Eo121,59913
UTH
CATCHHENT 63500 K2
JUR JuL AUG SEVF ncr NOV DEC
722 110,00 11,92 13,47 32,72 21,80 35,42
8,37 A3 24 1784 1485 AX 12 20.24 33.80
4,78 23,12 25,20 17,55 25,32 £2,72 21.80
3.95 1829 104.00 1615 23 .56 24 A4 1790
4,00 $1,10 0. 10 31,10 44,78 25,32 16,15
2.90 A4.99 66,20 Adei2 3110 19.85 1440
2,78 95,00 1%5%, 60 35,94 56,060 27,18 17,90
2.78 27,18 H2.20 28.16 24,44 3542 14.40
4,40 17,46 40,60 13,78 21,80 20,24 12,85
2,42 16 8% A4 34 5061 3272 17.90 1285
4:76 15,80 37,458 24,44 28,45 19,44 11,92
9499 A2 50 48.70 1790 2268 17:90 1130
BRI 29,482 40,28 14,40 20,24 58,50 12,85
A.97 1510 3324 1720 37.58 4760 1192
5,73 12,54 26,89 14,09 24,44 98,150 11.30
do11 1130 20063 24 .88 19 8% A6 78 10.76
9,92 10,22 1%, 45 18,43 22,68 48,00 10,22
4,40 9495 14.7% J5.042 AG436 49,56 10022
3,14 7,68 14,09 23512 27,18 63,60 9,95
24,44 941 15.78 ue. 90 27058 9700 .95
34,88 9,14 220,00 52,00 41,10 67,60 9,14
16.8% 8.60 %600 W70 29.63 GRG0 914
12,23 8,14 48,646 53,60 22,48 62,00 20,24
14.16 7:91 44, 9% 9710 290463 Wl 60 1650
14,40 7,68 32,18 45,56 31,10 32,18 13,16
1475 7.48 2816 27016 2896 62.00 1130
10,22 7,448 24,44 40,32 22,68 130,20 10,22
180 7:4% 2141 37540 2268 11920 9.68
390,20 9,14 18,48 198,00 21,02 89,00 27,18
10200 8.37 16450 4678 35.42 B2 20 1415
17,20 14,75 33,80 12,23

ge d



STNOD 8204 -
NANME FANGFANG
MAIN RIVER SIHALOM
RIVER
ARCHIVE F1
[ATE JAN
1 14,70
2 14.70
3 14,45
4 14,20
9 13,95
6 13.70
7 15,70
8 13.4%
9 14,45
10 24,22
11 22,00
12 16,75
13 15,20
" 14 14.70
15 13,70
16 9.95
17 9,68
18 9.68
19 9,68
20 9.14
21 8.87
22 8.60
23 7:91
24 7.68
23 6,90
26 676
27 6,53
28 6.11
2 5,92
30 5.73
3 9,94

0

UISCH,
FER

>

* - - - - o
s O UL
o0~ LNon

0 0 <
NN N

L L B O A S A S

+

4,97
4,78
4,78
4,78
4,78
4,78
4,78
4.78
4,39
4.59

4,39
4,40
4,40
4.40
4,25
4.10
4,10
4.10

M3/8
MAR

4,10
4.10

?

(£
~0
(4]

[Z RN TR e A TR

.- * o
Ot = s M 0 O
NOo © O Wty U

[FXON P PR 75 I P4

- - - - - - -
o0 o 0
O O < WLn

5,80
4,40
2,30
4,10
3,95

4,70
4,40
4’LJ
4.10
4,10
3.95
4,78
5,39

4)~d

AFR

b1
5,92
6,30
5,92
5,92
5,54
5,16
7.45
5,54
6,90
9,14
8.14
9,14
B.60
8,37
6.76
6+ 30
5,92
5,73
5,54

9,14
7.91
10,22
8.60
7,91
6.90
8,57
768
46,74
6.11

MAY

15,10
9?68
8,37
8.37
?:14
995
9,41
8.37
7,648
768

8,37
7.91
11,41
1102
10,22
8.60
745
1022
10,764
15.4%

17,90
46.78
22,00
92.00
76,40
33.80
36,90
2024
28,865
05.00
30,61

DATLY AVERAGE

JUN

23,%6
i9.07
43,12
X974
53,80
20,24
37,04
2150
24,44
16,50

19,85
i8.44
44,12
435:73
42,50
64 40
24,00
72,40
25,12
2248

435,80
102:00
102,00

74.80

44,79

39.74

32,18

A7.18

38,12

43.80

FROCESSEN  81/06/26.
LATTTURE M 10,48530 YEAR 19463
LONGITULL E 121459910
Ui
CATCHHENT 635.00 K2
JuL AUG SEF act ROV hEC
71,60 2,20 38,44 28,65 12,23 9,16
95220 3920 2324 30.61 693 Sclé
44,1% 34,44 46,78 26,20 4,59 9,16
:;«60 32(18 43:73 filb“ 4025 4097
47,064 29,14 44, 34 19,46 4,29 4,97
70.00 2332 46.78 1799 4.10 4.97
$46,00 19,07 91,50 15,80 4,10 4,78
4940 1580 84,50 1479 3495 4.78
59,20 30,41 49,40 14,40 3,95 4,78
4% .56 2963 37.58 i4.09 3.95 4.7¢8
57,00 48,00 57,80 35,96 3.80 4,59
11100 U430 96.40 3150 3.80 4.59
78,90 30,12 78,00 79,80 3,80 4,59
87.10 A% 32 16RO U220 3+80 4.59
78,00 34,50 45,96 28,65 3,80 4,40
82.50 33.26 4478 A/ TN 3.80 4.40
64,40 25,23 97,80 17,18 3,80 4,40
64!40 56.40 57:80 20@63 5&35 4:25
83,40 48,00 44,95 17,20 11,03 4,25
14620 Al 56 3650 41,10 .94 4,25
135,70 37,98 41,10 39,20 .16 4,25
5430 3434 RIUR 41,36 4.97 4.10
57,10 31,64 24,44 26,20 4,78 4,10
108.00 7720 21.02 1848 4.78 4.10
116,00 82,350 17,46 12,54 4,59 4,10
20.00 GG 20 1720 10,22 2620 3.9%5
61,49 95,70 15,80 7,58 36,30 5,99
2866 A6.78 1440 6.30 Y04 3.99
30.6) 41,90 30,12 9,54 9:16 .80
3866 RE-FY.Y AB 00 A.5Y 954 3.88
64,490 44,95 34,26 %.80

9¢ €



DATLY AVERAGE FROCESSED  81/04/26.

STNO 8203 - 0 LATITURE o 10,48,30 TEAR 1766
NAME FANGFANG LONGITUDE E i21.59515
HAIN RIVER SIBALOM UTH
RIVER CATCHHENT 63500 KH2
ARCHIVE F1 UISCH, Mi/s
DATE JAN FEE MAR AFR MAY JUN JUL AUG SEF ocr NOV VEC
1 5,80 - » 90 »60 295 - 33,66 17.90 30,12 21,80 17,90 17.85
2 3.80 - «90 «60 1.62 - 26,69 1120 3i 10 21.80 17.90 19407
3 3,45 - » 90 233 1,22 - 22,68 8,40 37,048 28,454 17,20 18,48
4 365 - 88 «95 1.06 - 3450 21.41 41.90 1784 1720 i8.68
] 4,50 - » 88 35 1,30 - 48,00 29,14 28,16 17,90 16,85 18,48
b 3,50 - .88 95 1.38 - 30.61 22068 J5.96 17.:90 16,85 1629
7 3,90 - ,88 » 50 1,94 - L6153 28,16 33,80 22,68 18,48 18,29
8 3.50 - <88 +45 2.66 - 3324 39.20 24 044 1790 46.78 17.90
9 3,350 - »80 145 $:69 - 16,50 40,23 25,32 17.%0 34,30 17,55
10 3,35 - +80 +40 4,59 - 17:90 2620 12,85 1790 2650 1720
11 4,33 - +80 40 2,42 - S 2,20 40,482 11,30 17,90 33,2 17,20
12 3.35 - +80 +40 1.94 - 41.90 34,34 12.8% 1790 3920 16,85
13 3,35 - » 80 11,30 9,16 - 50,80 19,8% 17.90 17,90 34,34 16,50
14 3.20 - +80 916 16.50 - 9360 22.68 21.02 21.02 24.80 1650
15 3,20 - 75 $,50 31,10 - 98,50 24,00 24,44 17,90 59,20 14,50
16 3.20 - 75 2,06 9430 - 87.00 17946 2102 27.18 40.82 15.80
17 4,03 - » 73 1,44 461,80 - 68,40 26,20 44,99 21,80 39,42 15.80
18 3.05 - 75 1.38 7240 - 3767 21041 u1.50 1790 37.58 1720
19 3,05 - 270 1,22 35,60 - 17,20 21,02 45,94 17,90 19,74 15,10
20 3.05 - + 70 1.06 7080 - 24.88 8.60 4190 24,00 34 .48 14.40
21 2,90 - » 70 98 09,70 - 692,20 3,80 99,00 21,02 44, 34 14,40
22 2.90 - +70 .88 57.10 21.80 Jiai0 #:60 42,51 i7:90 AL.90 1440
23 2,78 - »70 » 30 30,80 23,06 72,00 11,40 26,20 49,40 62,00 14,09
24 2.78 - ¢ 65 +80 37.04 AAi2 42,51 13.47 32,72 31610 44 .34 13.78
29 2,78 - » 65 » 75 30,41 39,20 21,89 L1, 41 19,85 29,32 38,64 13.78
26 2.78 - +69 75 37.04 9010 44 .88 1130 17:90 23.56 3424 13.78
27 2,78 - » 65 » 70 34,80 81,60 41,90 10,40 18,68 18,64 29,61 13,47
28 2.66 - + 65 «70 21.41 U4 30 A% A0 10.764 1790 3450 26.69 i3:47
29 2,66 - yH 21,02 17,07 29,14 17,20 14,29 21,80 24,44 13,47
30 2.66 65 «63 20.63 - 2620 42072 3650 19.46 21.80 1316
31 2,54 160 20,63 22,24 13.78 17,90 13,16

e g




STNO
NAME

8203 -
FANGFANG

HAIN RIVER SIRALOM

RIVER

ARCHIVE F1

[ATE

SN0 O NS LD S

0N ot D e

B PO Y PRI M DI B P
—_ O

JAN

12,54
124d4
12,54
11.30
11,30
12.54
11,30
14.09
12.54

11,30

ncun

10,49
10.49
10.49
10.22
11,03
10,76
10,22
11.61
14,50
33.80

15,10
14.40
11.30
11.30
11,30
11,30
11,03
11.03

9,93

?.95

9.14

0

UISCH,
FER

9.14
?.14
8,60
8.60
8,60
7,48
7,68
4:%0
4,90
6430

6}30
7,22
9,93
9.41
8,40
7.4%
7,45
8.14
7,91
11.30

M3/8
HAR

9.14

7.14
8.460
860
8,60
7.91
7,91
7.91
7,68
7.68

[#8 IR 70N (X I U

AFR
5,39

935
%,35
5.35
5,35
935
4,97
4,97
4,97
4.97

4,97
4,40
4.40
4,40
4,40
4.40
4,40
4.40
4,40
4.40

4,40
4.40
4,40
4,40
4,40
4,40
4,40
4,40
5,39

4.97

MAY

4,40
4,40
4,40
4,40
4,40
4,40
4,40
4.490
4,440
516

4,490
4.40
4,40
4.40
4,40
4.40
4,40
4.40
4,59

4.97

.04
4.97
4,97
4.97
4,97
4.97
4,40
i4.0%
5,59
745
6,30

DATLY AVLRAGL

JUR

4,70
745
7)68
7422
4,30
973
5,74
573
31,64
48.00

19,485
ih16
10,322

4,59
14,40
164195
17,90
11.92
12,85

1615

24,00
2976
29,14
9990
36,17
25.32
19,85
w010
11,10
34 .08

LATITURE
LONGITUNE
UM
CATCHHENT

JUL AUG

21.80 37,74
Al.64 40,24}
27.67 31,50
31.10 H2:90
24,44 94, 30
74.:00 7160
111,90 99,20
41.90 H2.90
40,28 461,40
82.50 A6.78

47,39 96,40
36.50 20.00
32,18 112,00
2767 11000
28,19 64,40
2814 48.00
24,00 128,00
22068 237.70
17,485 294,79
4136 6440

35,42 35,42
4940 33.80
46,17 97,10
9080 46.78
37,00 55,00
6600 3i.10
78,90 70,00
7800 33.80
103,00 28,16
103,00 40,28
55,60 45,42

FROCESSED  8i/06/26.

M 10,48,30
E 121459515

63500

SEF

30,12
U070
34,83
48.00
34,34
62.00
31,44
Uic40
91,350

u? 90

36,50
3758
25,32
24,88
18,48
21.80
27,18
21.80
21,41
2102

47,39
25,32
21,80
210410
29,14
30.12
25,76
61(30
44,78
71.60

K2

oct

74,80
87.00
84, 350
40 .82
41,10
2932
20,64
2444
17,33
15180

40,82
21.02
44,95
9360
50,80
10800
467,60
11810
42,51
2620

18,29
6760
41,364
3272
34,26
20,24
16,85
1475
29,63
1685
14,40

TEAR

NOV

17,90
17.90
25,32

226040

43.70
Al d6
64,40
39.20
25,12

1829

24,00
1790
17,55
i3 16
13,16
12,45
11,92
1130
11,30
1130

12,54
i2.8%
12,83
14.40
13.78
2.2
11,461
i3.78
18,23
1130

19467

DEC

11,50
1130
11,30

7.68

9,68
10,49
10,49
10.22
11,40
1049

10,49
1076
9.95
9.95
9,95
8.60

8,60
8.60

8,60
8.14

8,14
8.14
7,91
7.91

~N N
-~ -
~0
foy

[ SIS Y N S

ra S

N
wnLhLnoen

NN N
.- e v oo

~

8¢ &



STNO 820% -
NANME FANGFANG
HAIN RIVER SIKALOM
RIVER
ARCHIVE F1
DATE JAN
1 7,22
2 7,22
3 7,22
4 7422
9 7,22
6 7.22
7 7,22
8 7.22
9 7,22
10 7,22
11 7,22
12 7.22
13 7,22
14 10.22
15 8,60
16 8.60
17 8,60
18 8.37
19 8.37
20 8.37
21 8,37
22 8.37
23 8,37
24 8.14
25 8,14
26 8.14
27 B.14
28 7.91
29 7,91
30 7.91

o
ot
~!
-

~0
—

0

I'TSCH,
FEER

7,91
7.91
9,41
B.37
8.14
8.14
#,14
7491
7,91
7.%21

7,91
7.91
7,91
7.91
7,86
7.68
7,68
768
7,68
10.76

10,76
10.4%
10,49
10.49
10,22
10.22
1.0)5’.".
10,22

9,81

M3/S
MAR

9,41
9.41
9,41
8.87
8,87
8,87
8,60
8,60
8,37
6,37

8,14
8.14
8,14
8.14
7,91
7.91
7,91
7.468
7,68
7.68

NN N

* o = L

> b s DD D
R enlen Lien U0 o Ln LhoOn

wn

AFR

E- -
TR LR on

-
<

o o

.,.
o
hioLn oW Lnen

NN N NN N NN NN

- .

£ o

7:4%

745

7,40
745
75340
745
7,45
7445
7,45
7445

7,30
745
7,45
7445
/445
745
8,37
8.14
9163
8,60

MAY

8,40
.85

21,41
22,68
14,74
1615
13,47
3110
31,10
20,12

31,44

29634

28,20
23,56
21,02
1946
17,55
15,80
14,75
i4.09

35,42
44,95
33,80
2816
33,26
2576
23,56
2141
4h,17
37.58

424,951

DATLY AVERAGL FROCESSED 81/06/26.
LATITUNE M 10:48,30 YiEAR 1748
LONGTTUNF E 121989415
Urm
CATCHMENT 63500 KM2
JUN JuL AUG SEF ocT NOV DEC
39,74 14,40 31,64 17,37 17,064 13,495 11,03
A4 .34 13.78 7320 17.37 i7.06 1345 H.92
45,06 13,78 40,60 17,06 16,75 -»LO 3,20
40.28 1578 44.95 27.:9% 1675 12, 1.70
35,42 13.47 38,12 27,18 14.75 11145 1,06
31.10 1316 4X.80 1533 14475 i1c4% 90
27,18 L2, 8% 33,80 29,013 16.44 10,70 » 20
2669 12.85 105,00 W A3 1444 §76 +90
22,24 12,8% 70,80 24,22 16,44 9,54 170
28.16 i7:%0 A2 01 23.48 16.44 9,10 90
34,17 28,148 45,42 22,74 42,00 8.88 20
3704 24.84 30.16 2287 39 R2 B.46 +20
38,12 21,80 32,18 22,00 107,00 7,34 70
3650 1668 24 A4 21 .63 166.60 7412 « 90
353,98 17.8% 21,41 21,4694 128,00 6.46 » 90
$0.10 32.18 1946 126 11100 6,02 90
39,74 25,78 77,20 20,89 42,80 6,02 » 90
31.10 2224 410,00 20,52 A7¢47 6.02 +90
31,64 17,07 151,00 20,52 45,94 6,02 70
di.64 i%.4% 107.00 2015 3778 14.99 +70
26,69 1%:16 70,00 22,74 32,41 12,20 » 20
22.24 2268 B2 40 2052 28.92 ?.98 «90
20,24 18,12 40,84 13,67 24,59 7,96 » 20
1985 9220 32.84 17.99 2124 38.80 90
19,07 4))50 27, 25,24 19.04 53)50 )88
18.48 29020 ’4«; 24 .59 18,30 A1.10 <88
18,29 47,39 22,74 21.,6% 18,30 24,00 88
17.90 47.39 2126 1973 1799 21,02 .88
14,89 31,44 18,487 17,44 17,99 17.90 88
14.7% 37,058 17.68 17.06 1768 1040 <88
34,34 17,37 15.82 88

6¢ €



STNO §203 -
NAME FANGFANG
MAIN KIVEK SIBALOM
RIVER
ARCHIVE F1
DATE JAN
1 ,88
2 .88
3 .88
4 .88
5 ,88
6 .88
7 , 88
8 .88
9 ,88
10 .88
11 ,88
12 .88
13 .88
14 .88
15 .88
14 .88
17 2,06
18 2,06
19 2,06
20 3,05
21 3,05
22 3,05
23 3,05
24 3,05
25 1,05
26 3,05
27 3,05
28 2,90
29 2,90
30 2,78
31 2,78

UISCH,

FEER

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

PP PO
- - -
Lnen AN
S b

I
N Do
S R D

[
<

SR DA 0 5 B L S B

M3/S

HAR

1,54
1.62
1.70
1.70
1,70
1.70
1,70
1.70

1,70
1.70

1,70
1.70
1,70

1.70
1,70

1.70

o B S T S
- v -
oo~ O8O0
LA 06 I SO R}

[ T T
[ N s N s e "ol o = = s

-

b b b bk ek b g b ek bk et

[ I LS OO 0 QU U6 B OG0 06 Y S 16 I U 6

-

>
o
-

.- ~ v e .
[ OO0 (6 I OGN G I DGR SU T Db 5 B IS I % |

Ll T T S S Sy SO S DG S
o0 O8N OO0 O~ OO

-~ v -

ro

ro R

s N N v = S s = e B =

e s B T S
- - - -~ ~ -~ - - - - ~ - - -~
[N G I CO B 36 B (B 06 I 064

o080 06 O8O O~ O

FERIRS RS PRI RS PRI B D

.

T N SO Sy

-

HAY

(o8]

L

Ll e T el T o T T S S

- o

No-o~ oo D00 00 O O8

S r RS RIS P PSP RS

1,70
1.94
1,70
2.30
2,30
2.18
2,18
2.30
2,78
2.30

1,94
1.94
1,70
1.94
:'3 )66
2.42
2,18
2.30
2,42
2.954

2,54

DAXLY AVERAGL

JUN JuL

FROCESSED  81/06/26.
LATTTUNE N 10,48,30 TEAR 169
LONGITUDE E 121,595,195
Urh
CATCHHENT 635.00 K2

AUG SEF ocv NQV BEC

- 30,61 91,60 61,40 97,00 97,00 43,00

- 21.80

109.00 61.00 100 w700 A43.00

- 17,07 24,00 41,00 85,00 97,00 48,40

= 18068 66(50
- 22,24 68,00

82,50 80.00 V620 43.00
108,00 77,00 36,20 43,00

- 21.80 W5 80 103.00. 7000 %620 A43.00
- 23,12 45,90 113,20 57,50 96,20 43,00

- 17700 6220
- 115,00 70,00
- 101.80 6180

- 88)00 ) 71)50
= 77050 71(50
- 35,00 45,00
- /7700 6140
- 118,00 80,00
- 81.50 80.00
- 71,00 75,00
- 88.00 7590
- 103,00 95,80
- 85.00 U620

- 85,00 14,40
- 7650 H9.80
- 88)0” 57)00
- 75(00 55&80
- 74,80 0%, 40
- 88.00 £3.00
- 164,50 61,40
- 127(00 71{00
- 75,00 72,59

10900 6500 Y40 42.40
109,00 65,00 99,40 42,40
106:60 4100 G40 A2040

109,60 51,00 593,40 57,40
11500 6100 U420 53.80
115,00 51,00 94,20 54,60
113,20 6100 a4 20 3220
109,00 61,00 54,20 56,20
10660 6300 9420 U220
103,40 99,80 1,40 90,60
103.00 980 U140 3040
123,40 59,80 56,20 44,00
115,00 He .80 G140 46.00

109,40 59,80 90,20 46,00
116.80 b9 .80 G020 A2 40
125,20 99,00 46,00 91,00
11800 ug .00 9620 46.00
118,40 98,460 47,50 46,00
113.20 W9 00 4400 A4.80
109,00 59,00 45,10 44,80
i07.20 W9 .00 4430 44 .80
103,00 98,20 44,59 43,460

- 99 .40 64.20 98.80 U820 A4 50 A% 460
90,40 62.60 58,20 43,60

ov €




STNO 8203 -
NAME FANGFANG
HAIN RIVER SIBALOM
RIVER
ARCHIVE F1
HATE JAN
1 A%,00
2 43,00
3 42,40
4 40,40
5 42,40
6 42,40
7 42,40
8 40,40
9 A2, 40
10 42,40
11 40, 40
12 42,40
13 42,40
14 42,40
15 A2.,40
14 42,40
17 42,40
18 41,80
19 41,50
20 41,50
21 41,50
22 41.50
23 A1,50
24 41,50
25 41,50
26 41,50
27 41,50
28 41.50
29 40,40
20 40,460
11 40,40

NISCH,

FEE

340, 40
4060
30, 40
40.60
40,460
40,60
30,40
40,60
40, 60
40.60

40, 40
40.00
40,00
40.00
40,00
40.00
4() ¥ 0()
40.00
40,00
40.00

40,00
40.00
“0 » 00
40.00
10,00
40,00
40,00
40.00

M3/S

MAR

40,00
40.00
40,00
40,00
40,00
40.00
40,00
40.00
40,00
4000

40,00
40,00
40,00
4000
40,00
40.00
40,00
40.00
40,00
40.00

40,00
40 .00
30,00
40,00
40,00
40.00
10,00
40.00
40,00
40.00
40,00

AFR

40,00
40,00
40,00
40.00
40,00
40.00
40,00
40.00
40,00
40.00

40,00
4000
40,00
40.00
40,00
40.00
40,00
40.00
40,00
40.00

40,00
40,00
40,00
40,00
40,00
40.00
40,00
40,00
40,00
40,00

mAY

40,00
A6.60
41,80
4300
41,20
4030
40,00
5100
950,20
4330

40,40
20,60
40, 30
40.30
63,00
U820
50,460
4630
44,80
42:40

40,60
49.00
42,40
40.00
51,00
43,60
40,90
5620
%7,80
57.80
59,40

JUN

48,10
95.00
91,489
4790
43,00
44.80
49,00
H7 .00
93,40
9740

63,80
127.00
118,00

6000

142,00

7000

848,00

91:00

94,00

84.80

70,00
91.00
82,50
7500
109,00
8290
30,00
10600
100,60
7500

DATLY AVERAGE

LATITUNE

LUNGITUDE

UM

CATCHHENT
JuL AUG
55,40 49,00
4840 92.80
47,29 43,00
4630 94.60
45,30 35,00
A4 B0 11500
43,30 846,20
41.80 8920
41,20 98,20
6% .00 10600
93,80 27,00
4490 91.00
46,00 109,00
9500 12040
49,00 98,00
58.60 103.:00
34,00 77,59
94 .00 69.00
75,00 53,40
u% 00 %700
34,70 58,10
A2 70 AG 10
85,00 44,00
55.00 A8. 40
14,80 37,80
47450 7400
45,40 62,20
0900 40.90
93,80 39,20
B0 60 $8.60
49,80 38,00

FROCESSED

10548, 30

635.00

SEF

18,00
3760
17.60
B4 20
51,00
A3 60
40,00
3960
85,00
5700

95,20
ST-FE-AY
0,20
95.00
445,00
41.80
39,460
48.10
113,80
B340

44,50
A2.40
40,00
40.00
$9.80
4810
41.89
72.00
90,40
49.00

L 121959015

KM2

0cT

42,70
42,70
42,70
4240
42,40

4240

42,10
42.10
2,10
210

42,10
B0 .60
53,00
129.40
101,20
9280
835,00
7690
49,350
6260

39,00
Ul 40
46,40
44 .00
46,00
44.00
45,40
4540
45,40
A% 40
43,60

81/06/726.
TEAR 1770
NOV nEC
45,10 9.2
A4 50 3920
44,20 19,00
43.60 3900
43,30 39,00
43.00 J6.80
43,00 38,80
42,40 38.80
42,40 38,60
41.80 38.60
41,80 38,60
41.50 38.460
41,50 38,60
40,90 3860
40,90 38,60
40.90 3860
40, %0 38,460
A0 50 38.60
39,40 38,460
39.60 3860
19,40 18,60
3860 38.60
19,40 18,460
59.40 38.40
19,40 18,40
3920 3840
39,20 38,40
39.20 3840
39,20 38,20
39020 i8.20
38,20

v 4d



DALLY AVERAGE FROCESSED  81/06/26.

STNO 8203 - 0 LATTYUNE M 10,48530 TEAR 1971
NAME FANGFANG LORGTfUDE E 121,595,150
MALIN RIVER SIBALOM UTH
RIVER CATCHMENT 635,00 KKz
ARCHIVE F1 LISCH, M3/8
DATE JAN FER HAR AFR MAY JUN JuL AUG SEF 0cT NOV nec
1 1,48 1,48 1,40 1,32 2,28 1,92 19,41 8,00 9,00 9.90 5,00 7,34
2 1.48 1.48 1.40 1.32 2.28 1:92 17:%9% 7.78 900 .02 900 7412
3 1,48 1,48 1.40 1,32 2,28 1,92 17.99 7.78 5,00 5,00 4,40 7,12
4 1.48 1.48 1.40 1,32 214 1.80 17.68 10.20 900 20500 4,80 6.%0
9 1,48 1,48 1,40 1.32 2,16 1,480 17,48 7,78 4,80 74,80 4,80 6,68
) 1.48 1.40 1.40 1.32 216 1.80 17 48 734 4.80 22437 4.80 6.68
7 1.48 1,40 1,40 1.32 2,14 1.80 42,00 7,12 4,80 13,45 4,60 6,46
8 1.48 1.40 1,40 1.32 2.04 2.28 A8 .49 11.99 4.80 Ud 80 4,60 6.24
¥ 1,48 1,40 1,40 2,04 2,04 2,04 64,40 18,80 4,80 56,80 4,60 6,22
10 1.48 1,40 1.40 2028 2.04 1.92 B9 20 1920 4.60 95.00 4.40 6,02
11 1,48 1,40 1,40 2,40 2,04 4,02 37,78 14,70 4,40 27,00 4,40 9:60
12 1.48 1,40 1,40 2.40 1.92 1020 31.12 1420 4.60 2311 4,40 060
13 1,48 1,40 1,40 2,40 1,92 4,92 49,00 14,70 4,60 12,70 4,40 9,40
14 1.48 1.40 1.40 ¢ 20 192 27009 3829 12.20 4.40 ?76 440 Ue40
15 1,48 1,40 1,40 2:16 1,92 74,00 63,560 11,95 4,40 8,00 4,40 9,40
16 1.48 1.40 1.40 2,2 1.92 2301 25.70 1198 440 690 4,20 540
17 1.48 1,40 L,40 2,28 2,40 15,20 17,68 9,32 4,40 6,24 4,20 5,20
18 1.48 1,40 1.40 2,28 2,954 1070 Ab 4% .66 4.40 6,24 420 3.20
i 1,48 1,40 1.40 2,28 2,54 3,00 87,00 4,00 14,75 6,02 4,20 9,20
20 1.48 1.40 1,40 2,28 2.40 U« 80 133,50 734 020 602 10.20 920
21 1,48 1,40 1,40 2,16 2,82 9,00 167,90 6,90 8,44 9,80 10,40 3,00
22 1.48 1.40 1.40 2.16 2.82 4.80 4900 644 200 980 866 900
23 1,48 1,40 1,52 2,16 2,94 4,80 27,18 6,02 41,86 3,60 8.44 5,00
24 1.48 1.40 1.32 2016 240 4.20 17.68 3.80 1768 5460 8,22 5.00
25 1,48 1,40 1,42 11,45 2,40 25,00 15,51 540 11,95 9,60 8,22 9,00
26 1.48 1.40 1.32 2,82 2.28 7640 1309% 540 932 G40 7:78 9.00
27 1,48 1,40 1,32 2,40 2,16 30,69 11,45 0,20 7:96 9,40 7,396 4,80
28 1,48 1.40 1.32 2.40 214 23.48 10.45 920 W80 .20 7456 4.80
29 1,48 1,32 2,2 2L 22,00 9:76 9,20 146,44 9,20 7,34 4,80
30 1.48 1.32 2.28 2.04 2015 8.8t 9.00 11.4% 920 7:34 4.80
31 1.48 1,32 2,04 .44 3,00 5,00 4,80

<y g



STNO 8201 0
MAIN RIVER

RIVER

CATCHMENT

YEAR

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
19461
1962
1963
1964
1965
1966
1967
1968
1749
1970
1971
1972
1973
1974
19735
1976
1977
1978
1979
1980

JAN

YALUVERAMA

KACONG

335

FER

[y
- -

_ s B
- = -

-

- Ty O
BV = SV (SR G S |

L
- ~ | -
—-
o~ L

KM2

HAR

AFR

e 71
1,468
2,41
2,96

+ 94
1,48

) 44
b1
» 77
27

JUN

371
4,98
3.61
2,49
2.88
3,13

2,67
2061
1,22

61

MONTHLY AVERAGE

JuL

724
5,06
5,39
5,70
312
U,24
hild
2.96
4,53
2.99

AUG

/.84
5,89
8,70
9,14
Ve 4
4,39
4,20
b98
5,33

.5 t :J'\.O

SEF

A.77
4,00
4,58
4,459
Jcbb
5,03
G4l
2,92
1,34
2.18

ucT

FRUCESSED

NOV DEC
o.80 616
4,88 2,00
1,62 1,79
45,468 3,480
4.84 464
5,24 b,47
9,40 2,48
2.89 1.48
2,27 4,06
4 A4 649

81/06/726.

H3/SEC

HEAN

€y g



STNO 8201 0

CATCHMENY

JAN
MEAN 3.03
HAX 8,09
MIN 1.04

JAN
MEAN 90.30
HAX 241,49

MIN

30.96

YALLER
33.5
FER
1.93

3,33
34

FEE

97.73
99,40
10,15

AMA

KKz

MAR

1.27
2,30
19

MAR

3800

955

AFR

+70
2,29

27

AFK

20.87

48,36
8.00

MAY

1.26
296
27

MAY

3770

844,30
791

DATH FOR FERIOD

JUN

271
3,98
61

JUN

8O 9%
118,74
1623

i/

JUL

4.64
7:24
2094

JUL

TR 39
216,15
88,24

HONTHLY AVERAGE

1959

AUG

b2
4,70
3.33

AUG

i67.82
209,61
99.43

-30/ 8

SEF

Jeb9
9,93

1.34

SEF

110,06
145,10
40.00

1971

ucT
4.13

9,33
1.88

ucT

123.31
278,60
Whe97

PROCESSED 81/046/26,
M3/SEC

NOV DEC MEAN
4021 d90 Jeid
6,68 6,49 5,99
1062 1.48 1.82
L/GEL/KN2

NOV LEC HEAN
125,898 11651 93.40
199,52 193,467 119,01
4821 44,09 L4300

AR



STNO 8202 O TasubdTUD

MAIN RIVER

RIVER

CATCHMENT 176,

YEAR

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1949
1970
1v71
1972
1973
1974
1975
19764
1977
1978
1979
1980

JAN

26,06
8,48
5079

21.84
4,71

17,26

8.11
2409
4,33
39.2
1.07
2.62

1.68

FEER

3.41
7,30
4.81
b1
4,0%
31.02
6,02
1,59
+89
4,344
06-/
1.84
1,36

FALIUAN

KH2

HAR

1,347
1.%93
7:47
5.51
4,481
2,49

35.7%

3.10
7,10

v 52
3,31

057
1,463
1.41

AFR

HAY

JUN

4,40
550
16,02
669
A2,29
100,69
A5.76
44,48
35,40
$2,04
2.8¢
2,02
214

MOMTHLY

JUL

43,37
2820
60,78
B0
59,74
37,99
.52
53,57
1560
90,34

99,44
1213

AYERAGE

AUG

75,465
9376
91,12
90.50

93,10
u9.57
71,47

el

21,60
1267

SEF

129,49
19123
67,43
40.8%
12,13
3:46
39,34
246
133,04
11,92
i7.44

OCT

63,99
63.47
()B ] ‘)5
B4 .57
19.054
1109
12,70
4.19
8632
9,42
ih7.0

PROCESSEN 81706726,

M3/SEC

NOV DEC HEAN
15,47 33,90 -

16.01 10.96 37.96
34,09 7,953 28,85

Ulell 2659 29,22
13,65 6,37 -

- 18.97 -
11,()8 18)97 -

87.98 11.48 26,12
6,24 4,37 22,84
11.8¢8 947 1457
- 1,76 -
- 390 -
2,5% 1,91 13,37

v q



MUNTHLY AVERAGE FROCESSED BI/06/26.
DATA FOR PERTON 1/ 3 199464 -31/172 1970

STNO 8202 0  TAGUDTUD

CATCHHENT 176, KMz H3/5EC
JAN FER HAR AFPR HAY JUN JUL AUG SEF ucT NOV DEC MEAN

MEAN 11,07 5465 9467 4,43 17.08% 268,45 AY.97 57.86 G826 Hi.02 0 23,99 11.45 24.00
MAaX 39.21 31,02 %5.7% 18,40 78,94 100,49 99,84 93,76 191,23 LH7,51 847,58 33,90 37,964
MIN 1.07 W67 +52 44 156 2,02 1214 P21 246 4.19 2,083 ic76 1327
L/SEC/KM2

JAN FER HAR AFR HAY JUN JUL AUG SEF ucT NOV LEC HEAN

HEAN 62,91 $2.11 $2.21 2516 96,85 148163 285,93 328,77 33502 2986 12632 65.08 13636
MAX 299,80 176,23 203,10 104,55 448,82 G72,11  H64,41 532,72 1084,55 894,91 497,61 122,63 215,68
MIN 6.07 3.83 2.97 2049 3.16 11.47 6898 G2 1397 2381 1435 VERAH 7h%.98

9% €




MONTHLY AVERAGE FROCESSED 81/06/26,

STNO 8203 0  FANGFANG
MAIN RIVER S1BRALOM

RIVER

CATCHMENT 635, KM2 ‘ M3/SEC
YEAR JAN FER HAR AFR HAY JUN JuL AUG SEF ocT NOY DEC HEAN
1951 - - - - - - - - - - - - -
1952 - - - - - - - - - - - - -
1953 - - - - - - - - - - - - -
1954 - - - - - - - - - - - - -
1955 - - - - - - - - - - - - -
1956 - - - - - - - - - - - - -
1957 - - - - - - - - - - - - -
1958 - - - - - - - - - - - 4,84 -
1959 2,89  1.95 3.1 2,92 3.8 9,38 - M26Y - RGBT 162,87 104,25 -
1960 69,03 §5,77 59,77 73,10 107,32 30,61 28,046 89,73 4%,78 134,70 9,34 .46 59,22
1961 4,88 4,12 3,23 3,93 18,83 59,72 40,39 60,00 50,31 40,34 15,93 8,31 25,92
1962 24 6,40 6,38 914 G113 27043 050,09 76042 3347 21.0% 37,07 1055  29.84
1963 Se74 0 4,43 3,03 2,13 4,29 44,92 32,22 94,461 53,44 41,06 15,59 17,69 26,93
1964 5.89  5.42 0 3X9 17,12 24,98 20,64 AL.45  ABGE 2943 49.82 i3 22,21
1965 11,57 4,79 4,07 7,00 28,30 44,24 70,07 40,15 40,85 25,44 6,80 4,45 23,71
1966 3,16 - 76 1,36 37,93 - 39,076 20,42 30,77 2220 3A.88 16,03 -
1967 12,37 8,58 4,92 4,74 5,02 20,50 A9.86  §9,77 36,545 AL.98 26,74 9,17 24,31
1968 7.88 8,78 8,07 7,62  I5.63  50.44 2535 57,70  1.78 38,95 04,24 1.49 20,78
1969 181 2,27 1,65 1,42 2,02 - 80,27 48,18 104,98 64,89 52,45 44,77 -
1970 41,76 40,24 40,00 40,00 46,43 75,47 G420 7448 5317 54,99 41013 $8.63 50,0
1971 1,48 1,41 §.38 2,34 2,22 16,24 3%.02 953 9063 2561 5092 5,63 10,13
1972 - - - - - - - - - - - - -
1973 - - - - - - - - - - - - -
1974 - - - - - - - - - - - -

197% - - - - - - - - - - - - -
1976 - - - - - - - - - - - - -
1977 - - - - - - - - - - - - -
1978 - - - - - - - - - - - - -
1979 - - - - - - - - - - - - -

1980 - - - - - - - - - - - - -

v g



HONTHLY AVERAGE FROCESSEDR 81/06/26.
BATA FOR FERIOD 29711 iv58 -di/12 1971

STNO 8203 0 FANGFANG

CATCHMENT 635, K2 | H3/SEC
JAN FER AR AFR MAY JUN JuL AUG SEF 0ucT NOV BEC MEAN

HEAN 13.44 12,03 10,65 1226 23.47 35.09 49 .18 7839 43,97  L4.50 3629 2046 29 .43
MAX 69,03 55,77 99,77 73,00 107,32 75,47 110,07 312,65 104,98 168,57 182,87 104,20 99,22
MIN 1.48 1.41 +10 1.36 2.02 ©ed 20,44 ?.53 963 2105 .92 149 1013
L/5EC/KM2

JAN FER MAR AFK HAY JUN JUL AUG SEF ucT NQV DEC MEAN

MEAN 21.16 18.94 16.77 1929 L6.96 9925 7744 123040 6920 85.91 U7 1 A2.03 Ab 20
HAX 108,71 87,83 94,12 115,13 169,00 118,86 173,346 492,38 165,32 265,44 256,49 154,17 93,27
HIN 2,33 2.23 W16 2.14 3.18 i4.78 32,50 15.01 1516 3315 §32 234 15.99

8% 4




