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ANNEX - 1

HYDROLOGY

1.  SAKAE KRANG BASIN HYDROLOGY

1.1 Climate

The Sakae . Krang river basin is characterized by two pronounced
seasons, one dry. from November to April, the other wet during the rest
of the year. Aerlal rainfall distribution in the basin affected by the
topography is re]atlvely small. Avérage annual rainfall ranges from
1,300 mm in the western watershed to 1,000 mm in the eastern plain of
_the basin, of which about 90% is concentrated during wet season.
September 15 generally the month of hav1est pre01pltatlon during the
prevailing bOuthWOSt MONSO0N Season.

The temperature differentials within the basin are relatively
small. Based on the data at Nakhon Sawan, wmean temperature is about
28.5°C. The coolest month is DecembEL with the mean monthly temperature

of 25.2°9C while the hottest one is ‘April with 31.9°C

'The prevailing wind direction over the basin is south and rela-
tively constant dukring the months of February through October. The
average relative‘humidity varies from 61% to 82% at average annual
value is 70% at Nakhon Sawan. Mean annual pan evaporation is 2,089 mm
with monthly varlatlons of 260 mm ln April and 128 mm in September

Meteorologlcal station under the Ministry of Communications is
located at Nakhon Sawan. Amony hydrologlcal gaging stations under
the RID within the basin, the stations at Ct-5A, Ct-7 and Ct-9 furnish
meleocrological data of temperature, evaporation and wind speed These
data are summarlzed in Table I-1 and Table I-2.

1.2 Rainfall

1.2.1 Rainfall records

Ralnfall daLa are collected from 50 gaging stations located
hotween latltude from 15°ﬁ6' N to 16°-15" N and longltude from 98°-0' E
to 100°~15‘ E to cover. the whole Sakae Krang river basin. All these
stations are operated by RID. Average monthly rainfall is listed in
Table I-3. As shown in the Fig. 1-1, the distributibn”of gaging stations
is not even. Many stations are located along the Chao Phraya river and
downstream of the Sakae Krang Basin. The rainfall stations located.
within the basin are only 12 in number.

I-1



periods of obserﬁation and .code number of gaging statlon are
shown in Fig: I-2. Rainfall records are available from 1920 to 1982
Gerierally speaking, laiﬂgage network is thin for the west half or upm
stream area of the ba31n ‘and observatlon perlod for these- statlons
are short. Hourly rainfall records are available at statlon 12081
(CT-5Aa) . :

1.2.2 Rainfall characteristics

(1) Average wonthly rainfall

Average monthiy ralnfalla for the 12 statlone located
within the basin are as follows

"ﬁ(mmjf

Apr. May Jun. Jul. Aug. Sep. Oct. Nov. - Dec. Jan. Feb. Mar.

67 169 142 130 17L 279 159 - 48 .7 -8 - 14 32

Note: 12 stations are lzoarl'zsojz,'2627o, 26281,'63012,.69022,
69032,_69042, 69062, 69090, 691l0, 69121.

Average annual ralnfall of above statlons is” l 2?6 mm
Seasonal Fluctuation of rainfall is very large and avexage monthly
rainfall ranges from 7 wmm in December to 279 mm in September.

(2) Aerial distributioh of rainfall

kerial, dletrlbutlon of annual ralnfall amount 'is not re—
markable. Generally, it can be said that western area has’
greater amount of rainfall, about 1 ,300 mm/year and eastern area
has about 1;000 mm/year or less.

Wlthln the Sakae Krang basin, dlstrlbutlon is almost’ even
varylng from'1l, 150 mn/year aL downstream to 1,350 mm/year at
upstream area. : :

1.2.3 Correlation

Among 50 ‘rainfall gaglnc stations., 22 sLatlons are. selected for -
the correlation analysis from the standp01nt that the statlons are
_located within or adjacent to the Sake Krang river basin .and have longer
observation period with shorter data m1551ng perlod ' Pesults ‘of cor-
relation calculation on the monthly ralnfall are hown in Table I-4.
‘Most of the stations show correlation rate between 70 to 80%. There-.
is no statlon which shows extremely low or hlgh cdorrelation rate. It
is CODSIGGIEd that the rainfall pattern is suf£1c1ently even and raln—'
gage record is highly reliable.



-l 2. 4 Dally ralnfall probdblllty

Selectlng 19 raLnfall gaging stations of hav1ng more than 30
years complete observation data, the maximum daily rainfall probability
‘was: Calculated by the Iwal method and the results are shown in Table I-~5
_for zach sLatlonb

:The max1mum value of daily rainfall intensity is determlned as
-fOllOWb oo _

Return o Rainfall  Rainfall

period. Tntensity Station
(1/year) (mm/day) ' (Code No.)
1/5 - ' 141.7 69052
1710 ' " 166.4 "
1/20 ' 189.0 u
1/50 : 217.3 v
1/100 - 238.0 "
- 17200 - 260.4 12042
1/500 _ 295.7 L
1/1000 - _ 323.0 g

Rainfall stations of 69052 and 12042 are located at southern
and northern outside of the Sake Krang -basin, respectively.

The maximﬁm daily rainfall intehsity of 303.3 mm/day was recorded
at rainfall gaging station of 04170 on Sep. 28, 1956. This value
Corre5ponds to. the return period of 1/500 years.

1.3 Streamflow

1.3.1 Streamfldw.records'

There are seven gaging stations within the basin. The locations
-and  periods: of runoff observation are shown in Fig. I-1 and Fig. I-3.
The station CT-5a on’the Mae Wong tiver is equipped recently with the
.automatic water level recorder which is being operated by IRD. Other
stations are equipped with the staff gages and operated by RID. All
thése_stations-are_ratéd by current matter measurements, where river
stage versus discharges are plotted'to establish rating curves every
year. These rating curves are used to convert daily gage height
readings to daily discharges. Récords of monthly runoff at CT-5A,
Cr-7 and CT-9 are summarized in Table I-6.



(1) Rellablllty of runoff LECords'

_ -Double MASS curves of the. rLcorded rlver runoff and ralnfall
‘are shown in Fig.. “The curves for the qtatlons of ‘eT-3, CT-4,
CT-6 and CT-8 show large Iluctuatlonq of ruancff’ rate, which in- .
dicates the @isturbance: of irrigation. water intake:at: upSLream
of these stations.. The curve of the CT-7 station shows minoxr
fluctuation in the runoff rate over the observation erLOG
The runoff data at stations of CT-5A and CT-9 are considered
fairly accurate for the watershed runoff analy51s since Lhey
show relatively constant runoff rate in the double mass curve
over the cbservation period. '

1.3.2 Streamflow characterlstlcs

_ Streamflow in the Sakae Krang basin is characterlzed by large
fluctuation ‘of runoff amount between dry and web " seasons and by Small
runoff rates throughout the year. Runoff record of C1T'+-7 gaging station
at downstream of the proposed Khlong Pho dam bhOWb often zerc ‘runoff
in April. In-an extremely dry vear of 1977 water year, the CT-7 re-
corded zero runoff for successive 3 months f*om February until April.

The average annual runoff lates during observatlon perlod are
about 15 to 27% - -

Average

Name of Observation Anmual Runoff  oodind
River Period . Station.
_ Rate o
Mae Wong 1970/1982 0.271 CT-5A
Khlong Pho - 1975/1982 0.212 cT=-7
Thap Salao 1977/1982 0.151° - CT-9

It is considered that the vegetation coverage and geologlcal
condition of watershed affect considerably to the average runoff rate
of these rivers., -Watershed of the Mae Wong river -is covered by com-
paratively thick forest and alluvial or diluvial deposit is not. formed
within the drainage area of CT-5a. On the - contrary, in the watérsheds
of ¢r-7 and CT-9, .the forest cover is. rough-and thin and alluvial or
diluvial sand layers are widely formed within the drainage area.



1.4  gedimentation

_ sediment load is one of the major factors. to defineé the reservoir
‘dimension.- Sediment inflow is usually calculated from bed load and
suspended load. &s for the bed load ihflow'estimation, data on the
gradation analeis on'the river bed material are available at CT-5A
of the Mae Wong river. Conditions and assumption for bed load cal-
culations are.as follows.

1.

QL ~ O U ks W

‘Analysis point : : CT-5A
- Drainage area . 936 kmz
-Gradiatioﬁ analysis . 9 samples
Existing data | : 8.samp1es
‘additional analysis - : 1 sample
River'croés'seétibn : Rectangulaf shape, width éO m
River rouéhness coefficient : n = 0.035

RiVér_dischérgé'ratihq curve of 1983 is to be applied.
Specific gravity of bed load: 2.68
Average 65% grain size : 0.86 wm

Formula applied' :  Sato, Kikkawa, Ashida formula

TO
TC

qB_-f.%"l)-g — S (1

where gf: bed load per unit river width per unit hour,
expressed by voluwe (m3/sec/m)

1¢: critical tractive force

. 1 35 :
0.623(?ﬂi;ﬁ for n.f 0.025

1

¢

i

$ 0.625 for n > 0.025

Based on the gradation analysis and the calculation of gf (ma/
sec/m) ,. the reélation between bed load QB (t/day) and the corresponding
average river discharge @ (m3/sec) is plotted in log-log scale as
shown in Fig. I-5 and it is expressed by following formula.

of = 2.02 x 1072 x ol.77

where Qf: Bed load t/day

Qs Average river discharge 3 /sec



As for the bUaanded load, 49 samples of suSpond load aro
available during June, October and Novcmber, 1983, - same procedures RS
as applied for the bed load were taken’ and the relation between the
suspended load and the river runoif dlscharqe ig expresscd as fo]lows.

0s = 1.34 91.83.
where Qs: Suspended load _t/day:
oF g'Average river'discharge' m3/seC

In order. to Calculate the average total sedlment 1nflow, the
vear of 1978 is selected as the representatlve avérage vear from 1969
to 1982. Applying daily discharge at CT-57 in 1978, the sediment
inflow per year is calculated.

Bed load 2,026t 0.8 m3/kml/yr
Suspended load 178,951 t - 71.3 ma/kmz/yt
Total g : S 72.1 m?/kmz/yr 

Bed 1load is considered too small ‘which may be becﬂaée of short-
age of available data. ' In app;lcatlon of this result to the design of
reservoir, appropriate safety measurement should bhe considered.

1.5 Water Quality

Accordlng to the “Unlted State Department of Agrlculture“ the
irrigation water quallty 'is classified into four qxades with™ respect
to the sodium hazard (S1-54) depending on the Sodlum ~absorption ratio
(SAR) and the salinity hazard' {(C1-C4) depending-on Lhe electric, con-
ductivity (EC). Results of water quallty analy81s oh the samples
taken from each dam sites are summarized in Table 1-7. All samples
are classified into Cl1-81 class except the sample from the Khlong Pho
dam site which is classified into C2-81. Based on this quality analysis,
the river waters are all within the tolerable limit and suitable for
irrigation. 1In fact, no adverse effects have been reported by using
the river water for 1rr1gatlon durlng past years.

among other items of quallty ana1y51s, hlgh PH values for all
rivers and hlgh Ca contents for the Khlong pho river are noted.
it will be necessary to investigate the existence of lime stone within

drainage areas of proposed dam sites.



2. RUNOFF ANALYSIS

2;1,- Methodo1ng'for_Aﬁalysis

‘Observation periods of river runoff are limited only for 6 to 13
years at CT=5A, CT-7 and 'CT-9 within the Sakac Krang river basin.
Required runoff records for the water balance analysis are for about
30 years or'more Longtelm runoff analysis is necessary to generate
the streamflow from rainfall records..

L) Runoff modél_

- Correlation. analysis was firstly tried between river runoff
and rainfall records, but. did not show applicable results..
Because the analysis does not meet with the seasonal base flow

. Eluctuation especially during dry season., Tank model analysis
is then executed '

(2) Runoff record

The runoff records utilized for the analysis are at CT-5A,
CT-7 and CT-2 for generation of runoff models at the Mae Wong,
the Khlong pho and the Thap Salao rivers, respectively. Because
“runoff records at these stations show high reliability based on
the double mass curve  analysis.

(3) Rainfall record

_ As for the rainfall to be applied for the model and to
generate the longterm runoff, the Thiesen polygon method was used
among 4 stations of 63042, 12081 (CT-5a), 26281{CT-7) and 69121/
19092{(CT-9). The distances between these slations are so far
that the polygon becomes too large to devide the drainage area.

So that the polygon compornents are formed by only one oxr two
rainfall SLatlons.

_ Three'tank'models are analysed under the combination of
following runoff and rainfall records. Basic unit period for
analysis was selected at 10 days.

Runcf £ Rainfall - Drainage

River - .

. Record Record Area
Mae Wong CT-5A 63042/12081 936 km”
Khlong Pho cT-7 26281/12081 403 "
Thap Salao’ CcT-9 - 69090/6912] 541 "

the:. Stations 69090 and 69121 are located.at almost
same location but observation period is different.



2.2 Runoff Model

‘ Tank nodel is composed of a serlos of storage Lanks and runoff
outlets at each. tanks. For the analysis of .the sald rivers, & ‘model
of four storage tanks 1is lntloduced Second tank has-no runoff ocutlets
but works to glvo lag tlmO in. the runoff calculatlon.

Slmulatlon calculatmons were conducted by - computox untll obtaining
adequatc accuracy between the observed streamflow’ records and calculated
runoff. - The reqults of calculatlons and determined. wodels” are: shown ' in
Table I- 8 rFig. I-+6 and Fig. I-7. It should be noted that the tank
model determlned for the Mae: wOng river at CT-5A. has no Outlet in the
basement of the £01th tank. = While other two wmodels for the Khlong Plio
and - Thap Salao rivers have outlet holes 'in the basement of fourth tank.
This indicatés the existance of permeable layers in ~the dralnage areas
for these two rivers.. In the course of tank model calcoulation, the :
evaporation data was adopted from the ovservation at. Nakhon Sawan.

2.3 Streamflow Generation
(1) Rainfail generation

In the absencc of’ longterm runoff records requlred for
the reservoir. operation study, it is necessary to generate the
streamflow by applying tank models. Prior to-the streamflow.
generation, the rainfalls have to be generated for the period of
no rainfall observation. Based on the results of rainfall cor-
relation analysis, following stations were, seltcted to supplement
the deficit of data. Simulated rainfalls aré shown in Table I-9,

Rinfall | Supplemeital  COMAIOn gk wosel
63042 69022 0.68 Mae Wong River
12081 12042 _0.81 _ Mae. Wang River .
26281 69_022' 0.78 Khlong Pho River
69121 26072 '0.78 : Tha'p ‘Salao River
62092 26072 ©0.76 Thap Salao River

(2} Streamflow generation

Streamflow geéneration was conducted for the period of
29 years from 1954 to 1982. The results of simulation are shown
in Table I-10. '



3. FLOOD ANALYSIS

3.1 Méthodology fér;AnalYSis-'

PurposeS'of:flobd analyéis ig to-define the design flood for dam
“spillway ‘and to clarify the effect of flood control by reservoir.

A large volume of water behind a dam could cause considerable
damage to property and 'loss of life, if the impounded water is suddenly
reléased in case of failure of the dam. Flood studies- therefore, par-
ticularly the selection of inflow design flood to size- the spillway and
surcharge storage is of importance in the design of large dams.

The derivation of the inflow design flood for the proposed dams
consiéts of the determination of a design storm estimated from envelop-
ing observed maximum flood for various drainage area, rational formula
adopted for probable point rainfall in the region and from the unit
hydrogrdph study. Comparing - the amount of flood derived from the above
three methods, the maximum flood value is applied as the spillway
design flood.

3.2  Designh Flood for Dam

3.2.1 Creager envelope

The annual maximum flood ~discharge records were collected from
8 gaglng stations .in the Sakae Krang river basin and 60 gaging stations
in 6 river basins in the Central Chao Phraya Plain. These rivers are
the Yom, the Nam, the.Mae_Kiong, the Ping, the pPasak and the Chao
pPhraya rivers. The collected data are listed in Table I-11.

The specific discharges (m3/sec/km2) of the maximum floods for each
station versus drainage area are plotted in 1og-log scale as shown in
Fig. I-8. The envelope to cover the whole flood points gives the
Creager's envelaope expressed as follows.

_ ~0.04 _
q=cxalh 1)

where q:  Specific diséharge (m3/sec/km?)
C: Coefficient 9.0

A: Drainage area (kmz)

Evalualing from the range of floods collected as shown in Fig. I- 8,
the above curve will be adoptable for the drainhage areca between 300 km?
and 10,000 km?. The design floods calculated by this formula for pro-
posed dam SLLLS are as follows. '



DA q . Design Flood

Qam. (km?) - (ms/sgc/kmg) T {m¥/Bec)
 ﬁppér Mae ang ‘ 612 2.11 -n“".1,29br
'Lower Mae Wong - 930 1.75 . . 1,630
Kﬁlong Pho -394 2.53‘ o _kl,QOb
Huai Rang 76 452 240
Upper Huai Rang - 41 ' 5.39 . N .1 220
Khun Kaew C 162 3.53 ' 570 -
Lower Khun Kacw 219 3.17 _ o 700

3.2.2 Flood'prcbability

Flood probablllty wds also analysed for annual max1mum flood-. .
recorded in the Sakae Krang Basin. Among gaglng statlons in. the babln,
CT-7 gaging station. having drainage area of 403 km? gives: max1mum flood
scale for each return period. The number of samples utilized for pro-
"bability calculation is-enly 7 at CT-7 and as many as 14 at CT-5A;
therefore, the accuracy will be limited within for shorter return period.
The results of probability calculations are shown in Table 1-12. ~Taking
the results on CT-7 from Table T1-12, the’ CalCULated floods with 4if-

- ferent return periods are shown below. -

(Unlu m3/sec)

Retuln Perlod

Daid

1710 T 00 ‘-'1/200'
Upper Mae Wong . 480 1,010 1,210
TLower Mae Wong 730 i,530 C _'1,830:
Khlong Pho 310 650 g 780
Huai Rang - _ 60 130 iSO
Upper Hual Rang 30 . 70 80
Khun Kaew . 130 270 ) L 320
Lower Khun Kaew . 170 . : 360 ’ 430




3.2.3 Ratibnalifbrmula;

© Rational . formula was applled to derive a peak £lood dlbcharge
from Lhe rainfall lnten51ty with different probablllty.

'Q_=‘§j€* X _f 3.R§ | |
where g : 'pecific discharge (mB/sec/kmz)
- £ ¢ runoff rate 0.8
‘ Re:_ralnfa]l 1nten31ty w1th1n concentratlon time {mm/hr)
_ R24 24, 1
Re = —= x (3 )

where  R24 r dally rainfall {mm/day)
 Tp : flood'concentration_tiﬁe (hr)

n . : coefficient
Tp = ¢ x A%.22 4  pge 0,35

‘where ¢ : coefficient 800

A s drainége area (km2)

Dally ralnfall lnten51ty R24 with different probablllty was
obtalned from probablllty calculations of the 19 raingage stations
haV1ng ‘more than 30 years of records out of 50 gaging stations in and
~around the basin. The results are presented in Table I-5. Coefficients
C and n are obtalned from hourly and dally rainfall and river discharge
records - converted from automatic water level gagings at CT-5a, as shown
in Fig. I-9 and Fig. I~10. Probable floods calculated by these formulae
‘are summarized in Table I-13. Selecting several representative return
periods from the Table I-13, the ¢alculated floods by the rational
formula are summarized as-follows

(Unit : m3/sec)

Dam Return Period

- 1/10 | 1/100 1/200
Upper Mae Wong 857 ' 1,334 1,481
Lower Mae Wong 1,237 - 1,962 2,167
Khlong Pho . 5y . 894 989
Huai Rang ' 140 201 220
Upper Huai Rang 82 115 125
Khun Kaew | 271 : 400 439
Lower Khun Kaew 355 : 526 578
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L2

.4

Unit hydrograph
(1) Hourly data
Hourly'fainfali and river runoff ééta_are'évailableffrom'
automatic gaging recorders equipped at CT-5A staltion. ~ Analysing

these hourly data, folloiwng 5:-flood patterns are selected to
choose greater rainfall intensity and larger total rainfall.

. Peak Total _Rundff.

No. ' Flood ' Rainfall ‘Rainfall Height
(i/hr)  (mw) o (mw)
1. gul. 7, 1980 | 43.4 43.6 0.5
2. Jul. 31-Aug. 1, 1980. 58.0 63.1 1.6
3. Aug. 8 - 9, 1981 40.0 72.2 0.5
4. Nov. 7 -8, 1981 29,0 164.7 112.0
5. oct. 11 - 12, 1983 23.6 . 82.8  -139.0

Aamong these flood patterns, the flood on Nov. 7 - 8, 1981
shows good.correlation between fainfall and runoff pattern and
has the largest total rainfall. For the analysis of unit hydro-
graph, therefore, the representative flood pattern was selected
to be of Nov. 7 - 8, 1981 flood. '

(2} Formula

Foliowinq unit hydrograph formulae derived by'Dr.'Nakayasu
are adopted for the analysis, ' '

0.2778 x' A x RD

O = 0.3 x tp + tk

& t 20 :
— T = (.__._ ot - N -
op tp_) for t 0 to t tp

O _ . . (t-tp)/tk ; e
R I for t ="tp to t = tp + tk
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' _'Q B - 0_3{t-(§p+ﬁk)}/(l.5+tk)

0.3 x Qp _ _

: : for t = tp + tk to t = tp + 2.5 = tk
Q . . g glt=(tp+tk+1l.5xtk) }/(2.0xLk)

10,32 x gp ]

' for more than t = tp + 2.5 x tk

tk = TG x o

where, A : Drainage area (km?) _
Ro : Unit rain (mm) for_the unit duration (hr)

tp : Basic lag (hr} frqmijuabeginning of rain to the peak
" of unit hydrograph

.:tk : Period (hx). from the peak to the time of
Q0 =0.3x Qp

TG : Lag time (hr)

a : Coefficient

38t -
Rhidad Qmax
0.3 Qmax .
\\Eﬁz(}max
.t
ty 1.5t
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— Runoff Discharge {m?/sec)

{3) Unit hydrograph

Based on the relatlonq between peak flow and peak ralnfdll
intensity on the hourly stleamflow -and ratnfall data, the lag
time TG is assumed at 22 ‘hr and coefflclent o is taken at 0.7.
Calculated flood curve’ and recorded flqod on’ Nov, 7 - 8, 1981
are shown in Fig. I-11 ‘and Table I-14. The obtained unit hydro-
graph is as follows. . .

Tp=22hr

Qmax = t1.7m%/s

0.3?Qmax

3

0.8-Ta+Tp Tk 1.5 Tk

Time

(4} Calculation of 200-year flood '

For the calculation of 200-year flood.by unit- hydro@raph,

daily rainfall intensity of 260 mm/day is applied as it has

200~year probability as shown  in Table I-5. The dally ralnfall
of 260 mm/day is then distributed into hourly intensity to form
hourly ralnfall pattern in accordance with the following 2 cases.

Case 1  Proportionally distribﬂted to the recorded
rainfall pattern on Nov. 7 - 8, 1981

Case 2 Hourly rainfall pattern having peak rainfall
intensity at the end of rainfall.



.Hourly Rainfall Pistribution {mm/hr)

Case © 1 2° 3 4 5 6 7 8 9 10 1l 12

Nov.7-8 9,2 4,811.4 o0 0 1.2 3.0 © 0O 0O 06 0O

1 15.8 8.2 19.217.8 0 0 2.1 5.1 "0 0 0 4.6
2 7.2, 7.3 7.4 7.7 7.8 8.0 8.38.5 8.7 9.2 9.5 9.8
Case 13 14 15 16 17 18 19 20 21 22 23 24
Nov.7-8 13.6 16.1 1.8 29.0 5.2 3.8 1.8 6.2 10.8 6.8 4,5 9.5
1 23.3 27.7 3.1 49.8 8.9 6.5 3.1 10.6 18.5 11.7 7.7 16.3
2 10.6 11.2 11.8 13.8 15.5 18.5 31.9°12.6 10.2 8.9 8.1 7.5

Flood Calculatlons are shown in Table ¥-15 and Fig. I-12,
The results are summarized as follows.

Peak Flood

tase (m3/sec/km2)
1 . : 1.49
2 _ 1.50

The peak.specific flood discharge of 1.50 m3/sec/km? is
“applied for spillway design flood.

3.2.5 Design flood for dam
(1) Spillway design flood

Spnllway design flood is determlned by selectlng maximum
peak flood scale among several floods derived from various
methods. As for the flood probability, 200-year return period
is adopted, Comparison of flood scale is made in terms of
specific discharge (m3/sec/km2) as follows., Flood derived from
rational formula gives the maximum flood scale.
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Brainage . peak Flood (ﬁ3/sec/km2)

bam area (xn’) (1) (2 3 - ()
Upper Mae Wong 612 - 2.1 1.98";:2.44 ~1.50
Lower Mae Wong o 930 1i75 -.i;QB '.é.ég..ifliﬁﬁj
Khlong Pha ' 394 2.53  1.98 2.51 _1;50 
Hual Rang 76 * _1{98 ' 2;89 150
Upper Huai Ranq 41 ok 1.98 - 3.04 1‘50_
Khun Kaew ' 162 x 1,98 2,71 1.50
Lower khun Kaew 219 ek C1.98 2.64 1.50

(1
(2)

(3)
(4)

*

Creager envelope:. _
Flood probability (200-year) at CT-7.
Rational formula {(200-year)
unit hydrograph | ‘

‘Creager envelope is effectlve for dralnage area
of 300 to 10, OOO km?

(a)  Recorded maximum daily rainfall

".The daily rainfall intensity applied for the calcula-
tion of 200- year flood by ratlonal formula is 260 mm/day. )
Whlch is derived from probablllty Calculatlon on the rain-
gage station 12042. The recorded max1mum daily ralnfall
intensity is 303 mm/day at raingage station 04170 which
has 21 years of observation period and is located outside
of the Sakae Krang basin, about: 110 km and 64 km away from
the Lower Mae Wong and Lower Khun Kaew. dam sites, . respec-
tively. The value of 303 mm/day is equlvalent to the
rainfall probability scale of about S00-year return period.
The flood derived from 303 mm/day rainfall intensity by
rational formula is as follows.

Flood by Recorded Maximum Rainfall

Dam .Aé :_ ”. Re . ': 3‘ a4 2

. (km-)_: {mm/hr) {m /sgq/km y
Upper Mae Wong S el2 129 2.87
Lower Mae Wong ' 930 : o 12.5¢ ' 2.76
Khlong Pho 394 133 2.96
Huai Rang 76 14,9 _3;31
~ Upper Huai Rang 41 | 15;6‘ 3.47
Khun Kaew ' 162 : 14.1 3.13
Lower Khun Kaew _ 219 13.9 3.09




(b)) Spiliwéy design flood for concrete dam

. Flood derived from the recorded maximum rainfall
gives greater values of specific discharge than. those
derived from the 200-year rainfall intensity. The spillway
design flood for concrete dam is determined as follows,

‘Drainage  Specific . spillway

Dam Area bischarge bPesign Flood -
(km_?') - {m3/sec/km?) (m3/sec)
upﬁcr Mae Wong 612 2.87 1,760
Lower Mae Wong 930 2.78 2,590
Khlong Pho 394 2.96 1,170
Hual Rang | 76 3,31 ' 250
Upper:Huéi Rang 41 3.47 .140
Khun Kaew 162 3.13 510
Lower Khuﬁ Kaéw_ . 219 3.09 630

-~ {c)  spillway design flood for fill-~type dam

In case of fill-type dam, the flcood over topping from
the dam'crest_is considered more serious than in case of
concrete dam. The spillway design flood is taken to be 20%
increased from the 200-year flood obtained by rational
formula. The spillway design flood is then determined as
follows. '

Drainage Specific Discharge Spillway
Dam Area (Y () {3) Desiyn Flood

(km?) (m3/sec/km?) (m3/sec)
Upper Mae Wong 612 2.87  2.44  2.90 1,770
Lower Mae Wong 930 2.78  2.33  2.80 2,600
‘Khlong Pho 394 '2.95' 2,51 3.0L 1,190
‘Huai Rang 76 3.31  2.89  3.47 260
Upper Huai Rang 41 3.47  3.04  3.65 150
© Khun Kaew 162 '3.13 2.71  3.25 530
Lower Khun_Kaew 219 3.09 2.64 3.17 69—

where (1): -Derived from 303 mm/day
' {2):  Derived from_260 o/ day
{(3y: {23 x 1.2



3.3 Flood Control

3.3.1 TFlood damaqe

Data on the flood damages caused by tho floods in 1981 and 1983
were obtained from provincial OfflCGS at’ Nakhon Sawan and Uthai Thanl _'
and are summarized in Tables ‘L-16 and. I-17. 'In Nakhon Sawan province, -
damaged sub-districts are Mae ‘Lae, Huai Nam Horm, Wang Sarn and Muban
Lat Yao in case of Novembel,_l981 flood Four pereone were lost in
Lan Sak and Muban Uthai Thani District in 1981, Five persons were lost
in Sawang Arom, Lan Sak and Thap Than District in 1983 The number of
damaged houses are 58 in 1981 and 134 in 1983. : s

In case of November, 1981 flood, 310,000 rais of farm lands.
(7% of the total area of Uthali Thani Province) were flooded and 70,000
rais of them were damaged. In case of 1983 floods, 151 000 rale_of
farm land were damaged. Public facilities such as roads, bridges,
weirs, government offices, temples, etc. were also damaged. .-

Although every district qus flood damages, three districts
(Lan Sak, Sawang Arom and Thap Than} - seem to have heavier damages
They are surrounded by Khlong Pho and Thap Salao vaers

To yepair the flood damages in 1983, the Uthai Thaini Provincial
Office had, at first, spent about 1.2 million Baht from its temporary
reserve and later spent about 18.0 million Baht, which was granted by
the Local Administrative Department. S

3.3.2 Flood contrel

Flood contrel is not prlmary purpoee for the PrOJect ‘however,
it is realized that 1n01dental flood control could be attained from
the operation of the resexrvoir especially with gich floods which occur
in the early part of wet season. Based on the reservolr operatlon
simulation discussed in annex V, flood control effects were studied
through the comparlson of with reservoir and without reservoir con-
ditions.

The results of study are summarlzea in Table I-18. In'case of
the Upper Mae Wong dam, simulation of reservoir operation from 1954
to 1981 shows that there is no splllOut from the reservoir for 1% years
out of 28 years except for irrigation purpose. When the reservoir is
at full storage. level, the spillout oceufs, however, the annual peak
flood scales are considerably reduced as it is shown .in-the comparison
of the annual maximum and second max1mum Flood for the’ oondltlons of
with and without. reservoir.

In other expre551on, about 146 MCM/vear, 74% of averagé total
annual inflow of 196.3 MCM/year is regulated by the reservoir ahd
the maximum flood scale will be reduced into 79% in case of the Uppcr
Mae Wong dam. These are summarized as follows



hye Regulated

Max . Reduced

Khilong pPho

R .Regulated Ave. Max.
Annual : Flood
‘ : ant ] - t
Dam Inflow by Dam percant Flood with Dam Percen
(MCM/yr)  (MCM/yr) o (%) “(m¥/sec)  (md¥/sec)  (3)
Under. . 196.3 - 146.0 74 38.4 30.4 21
‘Mae Wong L i _
Lower © 298.3 229.0 77 58.3 45.8 21
Mae Wong ' :
87.3 46.3 53 19.7 1g.1 8
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4, WATER RESOURCES

4.1 Available streawflow

The average annual discharges at upst¥eam Watershedfof the ;
Mae Wong river (CP-5A), the Khlong Pho river (CT-7) and the Thap Salao
river (CT-9), were estimated From the actual runoff records and’ genorated
streamflow by tank models. The runoff discharges are summarlaed as

follows.
Results of RunGff Analysis (1954-1982)
: _ average Average - . AQerége
River Station Basin Rainfall Annual Discharge - Runoff Rate
' {run) (MCM/kn?) . (2)
Mae Wong River CT-5A 1,294,6  0.316 _ 24.4
Khlong pho River  CT-7 1,283.5 1 0.217 _ 16.9
Thap Salaco & Khok C7--9 1,346.5 0.231 17.2

Khwai Rivers

fhe Mae Worg river is known to be effluent streams which con-
tinues to flow even during extremely dry periods. : The upper portion
of the Mae Wong river watershed is extensgively forestead whlle the
watershed forest of other rivers are relatlvely thln

Monthly river runoff 31mulated by runoff models are summarized

as follows.

Average Monthly River Runoff {1954-1982)

(unit: 1,000 wm3/km?)

River Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

Mae Wong 2,4 9.6 18.7 18.0 31.8'73.3 103.2 36.2 11.2 5.8 3.5 2.7

Khlong Pho 0.6 3.0 12.7 16.1 19.4 51;3 70.7.29.9 5.9 3.4 2.3 1l.e
Thap Salao- 1.9 4.4 11.512.7 16.1 48.7 90.4 28.5 5.9 4.3 3.3

O\

The river runoff is characterlzed by lonq low flow perlod From
December to July. Reliable amount of water resource supplied by the
river is limited only during four moriths from August to November.
About 80% of total annual runoff occurs during these months.



4.2 Gronndwater

Flat and low lylng area at downstream of the ‘basin is formed by
the alluv:al dep051tq congisting of loose to unconsolidated layers of
sand, gravel ;silt and clay. - Average thickness of the alluvial de-
posits is approx1mate1y 50 m above foundation rocks. Of these, sand
and gravel layer& are potential aquifer of groundwater. At present,
fio data are available on the productive capacity of the groundwater in
the whole basin, however, the preliminary study was conducted by the

.RID during 1973 to 1978. The study covers the area bounded latitude
between N-15-15-00 and N-15-45-00, longitude between E-99-45-00 and
E-100-15-00.

4.2(1"C1aSsifi¢atiéﬁ'of groundwater zone

Based ‘on the results of test wel]s and experimental bore holes
and assuming from the geolegical formation of the basin, the groundwater
is’ approximately classified into four zones as shown in Flg I-13.
The data on test wells and bore holes are summarized in Table 1-19.

Zone T Unconsolidated aquifer in active flood plain located
along right side of the'chao Phraya river and consists
of sand and gravel. Groundwater yield tests show the
yield of more than 2.3 cum/min.

zone T1 Low terrace of the Sakae Krang basin and unconsolidated
aquifer, located adjacent to the Zone I.

zone IIX High terrxace of the basin consists of sand lens inter-
' ' bedded with silty clay. ¥ield is about 0.1-0.2 cum/min.
It is located along the right side of the Sakae Krang
rivey.

Zone IV Semi-consolidated rocky pediment consists of lateritic
soll and clay. No groundwater potential.

4.2.2 Groundwater flow and potential productivity

: 'The downstream area of the basin is a part of vast flood alluvial
plaln of the:Chao Phraya river. The groundwater flows from north to south
along the Chao Phraya river, supplemented by the flow from the western
‘watershed. fThe groundwater flow is partly blocked by massive rocks of
quartz feldspathic tuff rising in the’ plaln Figure I-13 shows the
estimated flow dlrectlons of groundwater. :

The potential productivity of the grouhdwater is roughly estimated
from each zohe assuming the effective void ratio of aquifer at 0.2 and
average thickness from the data on test wells and experimental bore
holes.



Average ' _ Unit‘

zone Thickness Productivity
{m). : (MCM/sq  km}

1 37 7.8

1T 20 o 4.0

ITT 14 2.8

4.2,3 Groundwater quality

Chemical analysis on the samples obtained form the bore heles
were conducted in the said study'- It should be noted that 18 samples
out of 53 were found. unsuitable because of ‘excessive of elechlc
conduct1v1ty and sodium absorption ratio.’ Cerfaln corrolatlons or
tendency on the depth or locations among these amples ‘of un°u1table
guality is not determinable as the number of samples are not, suf£1~
cient. It is necessary to -continue the observation on the seasonal

~variation of groundwater guality. to clarlfy the potential productivity
for irrigation.
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Table 1- 9(1) UALCULAFED NONTHLY RAINFALL FOR RUNUFF ANALYSIS ﬁT CT 5~ A

( Umt u )
Waté_r _ _ S T g
Year Apr. May Jun July - Aug. Sep. Oct. Novi Dec. Jan. Feb. Mar. “Total
195¢  21.9 254.4 195.2 196.8 234.9 275.4 106:1 2.0 0 1.7 0 766 1365.0
1955  164.2 161.0 210.5 185.8 1974 268.8 ‘76,1 46,1 0 0 859 559 = 1454.6
1956 181.9 254.0 96.4°141,6 201.9 2009 135.1 24,7 0 0 471 396 . 1323.2
1957  105.1 73.6 1538 291,4 197.0235.9 91.2 44.8 0 - 0.4 471 64.5 . 1244.8
1958 90.4 101,2 135:6 105.7 16,5 192.1 92.1 22.4 0 0 442 40.3 - 10815
195 64.5 106.6 95,1 162.6166.1248.3 60.9 83 0 0.4 0 0 953.0
1950 93.2 124.3 205.1 100.7 146.2°169.5 134.5 40.8° 0.4 0 86.711L2 1767
191  129.8 307.3 150.9 189.8 267.0 223.7 248.9 2.5 5.6 ‘5.1 25.5 .51 1661.2
1962 - 27.8 142.4163.0 183.9°183.6°279.8'136.3 26,6  2.9° 0 284 2.4 12074
1963 B1.1106.1 145.1°165.0 106.7 221.4 238.0 100.1. 0 - 50.0 26.4  46.5 1286.4 -
196¢  85.1 214.8 128.9 156,9°181,2 291.8 279.3 57.8 3.2 0 . 69.6 20.3 1525.9
1965  41.2 186.7 187.1 152.5 1936 193,7 457.6 74.2 0 8122 34.2 8.1 1318.0
1966  49.0 205.4 205.9 185.3 205.8 181.7 166.5 73.0 534 30.9 241 0 1315.0
1967  101.4 142.2 156.6 127.7 219.3°202,1 1347 50.8 0 0  80.1 22.6. - 1237.6
1966 84.4 1115 142.1 179.4.176.8 161.1 61.1 0.8 0 585 0 5.7 10244
1968 47.8 116.8 164.1 173.9 19,9 274.1 179.6 34.3 . 0 0 26.0 45.0 12415
1970 54.4 232.9 177.3 252.9 336.2°316.6 205.1 40.3 25.0° 0.4 5.3 321 1707.5
1971 745 196.0 127.4 109.9 216.0 222.8 130.2 5.6 0 -0 9.2 L5 1093.1
172 22.1 136.7 145.8 100.6 161.0 237.8 199.3' 62.2 44.3 0 0 730 1172.9
1973 3&42&L1%16?Mﬁ1m33M?4 944 145 0 3.0 L4172 1455.3
1974 133.1179.4 106.1 180.5 i54.1 400,6 302.2"65.6 15.6 1283 62.0 84.1 1811.6
1975 66.1 194.5 128.2 167.0 201.1 224.8 198.6 100.4 18.2 0 25.7 54.4 1379.0
1976 6.8 265.5 106.8 107.6 248.4 286.8 168:8 4.9 “ 5.5 16.0 0 258  1332.9
1977 111.8 153.4 62.8 128.333.3 224.7 83.6 8.9 14.5 0.3 44.2 0 . 975.8
1978 54.5 218.1 132.4 232.3 204.7.322.4 118.8° 0.7 0 5.6 10.0 0.3 1329.9
1979 40.2 174.0 212.3 95.4 124.5417.7.22.6 0 0 0 L7 22.6 {10
1980 - 86.1 114.1 207.7 215.}_17?Qé'445.:'13?.0_:;7.4- 0.6 0 0 - 135 1456, 2
1981 © 75.0 102.0 143.7 152.8 261.8.156.9 128.4 1975 0. 0. 0 0 - 1217.1
1982 9.0 179.5 100.6 1819 176.3 324.5 117.7 173.0 0 ~ 9.4 0 2.2 . 11384
Mean  72.8 173.8 153,1 168.9 163.0 256.6 147.7 40.5 7.5 13.3 27.0 38.8 ~ 1204.6




“Table 1-9(2) CALCULATED NONTHLY RAINFALL FOR RUNOFF ANALYSIS AT CT.7

{ Unit; oo )
Water o o . _
Yoar “Apr. May  Jun-July Aug.__Sep. ‘0ct. Nov. Dec. Jan. Feb. Mar. Total
©lgsd. 96,7 208.7 214.7 168.5 2267 2234 97:1 17506 0 0 1288 1322. 1
1985 03.8'173.4'186.3285.8 221.1°282.5 9811 6.2 0 0 70.0 711 1508.3
71956 155.7 240.8 143.2 142:6 194.5 240.7°168.8 32.0 0 0  46.6 7.8 1452.7
1957 67,1 716 122.5 119.5 194,10 266,67 143.2- 2h.4 0 22.9 69.4 195 1177
1958 58.6.116.2 148,4 178.5'143.9 212.9 86,5 12,2 0 0 451 531 - 105.4
1959 87.2 123:2 95,1 169.6 108,5:282.5° 9.9 33.3 0 © 0 20.4 24.4 1079.1
1960 §8.5 181.0 166.9 214.2 1924 201.9 156.6 69.3° 0 O §9.3 65.4 1335.4
';196! 1117 2418 126.5 110.2_148;?-1?3.8'241f4 0 0 0 137 0 1167.9
1962 61.9 125.5 124.5 86.9 185.3 342.8157.2. 13.9 0 0  15.4 15.1 1128.5
1963 3161102 77.7 113.2 139.9 217.4 190.4 825 0 27.1 33.3 55.0 1078.9
1964 86.9.202.3 142.7 250.8 141.6 234.8 203.2 61.0 36.7 O  76.0° 73.2 1569.2
1965 . 33.2 139.8 138.7. 99.7 213.1 229.9 144.6 52.3 18.5 63.0 37.0 46.4 1216.3
1966 67.1 221.1 189.5 130.4 241:9 155.5 210:6 67.5 42.8 16.7 13.1 0 1356.2
1967 ~ 113.7 146.7 130.8 131.8 147.7 261.6 130.5 84.9 0 0 58.1 43.5 1255.3
1968 75.7.148.7 133.0'162.3_14512:155i0’113;9 6. 0 483 0 52.5 10515
1963 96.6.192.6 178.6 193.3 111.1 329.0 150.8 37.7. 0  17.2 34.2 85.0 1366. 1
1970 95.4 224.5 242.8 192.2 262.0 255.3 203.3 2.3 32.5 23.7 43.4 66.6 1660.0
18710 118:4 157.4 98.0 138.6 234:2 241.9 163,6 3.0 335 0  84.5 17.0 1240.2
1972 121.9 98.1 15402 99.8°189.1 278.9 222.4 121.1 53.6 0  16.7 88.7 1444.5
1973 49.0 262:4 208.9 127.8 118.2 2694 85.0 35.0 0 - 1.7 23.0 92.8 1273.2
1974 107.4 208.7 122:8 162.5 149.9 335.8 273.3 65.3 18.3 123.3 52.4 85.0 1706.8
1975 26.3 241.4 144.2 153.4.256.9 204.0 285.5 84.5 3.5 0 6.6 38.8 14452
1976 47.1 259.5 97,0 113.6 265.6 268.3 191.9 5.9 0 6 0 3.4 1334.3
1977 69.5 127.6 B4.5 56.9 137.7 175.1 94,0 8.1 15.2 L7 40.4 14.6 - 824.3
1978 54.1214.8 128.9 247.8 127.8 48.8 1625 0 0 3.0 1.9 0 1189.0
1978 11,3 155.5 142.5 53.5 68.9464.4 116 0 - © 0. 0.8 23.6 932. 1
1980 58.5 155.9 208.7 166.9 135.6 379.2 170.1 184 ¢ 0 305 41.0 1364.8
(1981 59.5'200.3 174.5 178.1 156.7 230.2 221.0 368.7 0 0  16.5 16.9 1622.4
(982 23.3 2118 7.7 113.1 127.2300.7 145.2 23.7 5.3 6.0 0§ 50.6 1124.6
Hean  “71.6 [74.5 145.3 148.6 172.6 260.1 159.4 51.6 10.0 12.2 30.0 47.5 1283.5




Table -9(3) CALCULATED MONTHLY RAINFALL FOR' RUNOFF ANALYSIS AT CT.9 .

( Unit; mm').

Water

Year Apr. May Jun July - Aug. Sep. Oct. Zﬂnv} ‘Dec. ‘Jan, Feb. Mar. . Total
1954 0 154.8 150.6 149,0 213.2 262.7 130,20 0 0 - 0100 1906
{955 163.3 174.4 188.2 211.8 183.6 229.2 '26.5 118.:2 0 0, ° 1020 69.2° 1486.4
{955 86.6 230.5 72.7 1816 190.6 229.0.189.8° 26.7 0 . 29.9. 0 103.4 ~ 1340.8
1957 5.5 50.0 186.3 140,6 160.8 4196 164.0 39.5- 0 419 0 860 - 13952
1958 0 116.2 201.6°122.6 143.1 374.2 143.9 . 0 0 0 0 993 1200.9
1950 60.6 138.4 128.3 259.5143.4 369.5 132.0- 26.0 0. 0 0 0 1260.7
1950 0 144.1 162.9 177.7°145.3 183.1 250.4 69.2 O - © 495 O 1182.2
1951  108.0 187.5 96.5 108.0 211.3 206.4 252.6 0 36.5 0~ 0 335 1240.3°
1952  143.4 92,6 153.8 188.4 172.8 43,4 110.8 8.5 0 0 362 352 18141
1963 74.9 123.1°i04.5 118.9 213.9 250.1 303.3 £0.8 0. 0 .0 275 . 1297.1.
1964 99.4 1834 185.0 230.1 23901 425.6 207.5 §1.1 0. 0 105.8. 0  1730.0
1965 24.7 148.6 91.4 67.5295.3 291.4 150.4 56,0 0 109.8 28.9 32,0 11290.0

1966 57.4 151.8 93.8 147.0 181.6 96.5°358.1 82,4 73.4 0. 0 0 1242.1
1957 © 107.5 221,38 108.8 84.9 78.5 217.5 147.4 71.3 0. 0 314 418 IllL2
1968 215.0 183.0 156.9 266.2 119.3 120.0 152.5 26.7 0. 80.4 0 405 1360.5
1969 66.0 107.2 168.5 99.4 121.6 343.5 7.7 39.9 0 10.0 17.1 73.9 1124.8
1970 90,8 302.2 238.0 210.1 303.4 373.6 308.4 92,0 53.0. 2.2 23.5 236 . 1960.8
1971 67.2 236,0 28.9 80.4 100.6 205.9 240.7 2.1 3.5 26.0 34.5118.1  1573.9
1972 74.4 52.3 205.1 26.0' 91,5 482.5 259.5 146.4 90.9 O 844 0.5 1435.5
1973 9.8'328.5 167.9 71.1 79.2 24.3 129.7 3.7 0 0 32.9 30.6 1106.7 -
1974 122.9 209.2 76.7 159.3 208.8 974.1 340.6 5L.2 0 17.7 0 &7 1718.2 -

1975 [17.5 245.3 134.5 150.2 147.4 222.8 209.3 181.5 56.0 0 0 920 15155
1976 124.7 205,1 107.1 1217 17011 178.5 170.5 23.7 0 0 0 647  -1i7d.l
1877 159.9 84.6 83.7 80.9 157.6 233.9 131.2 21.5 8.2 4.2 54.7 25:3 1044.9
197 51.6 284.1 146.5 297.B 57.0 209.6 187.1 2.7 0 0 12.5 0. - 1302.8
1979 52.2 61.8247.8 43.8 76.1283.2 10.3 0 0 0 192 42,9 . 8473
1980 4i.1 23%:2 320.0 143.1 216.2°224.3 277.3 36,8 0 0 586 28.3 1579.0
1081 91.0 288.9 123.7 162.1 54.7 350.0 141.34¢4.4 0~ 0 0 " 107.1 1723.2
1962 8.0 251.0 320.0 23.5 129.8 325,5 138.6 37.5 38.2 6.8 0 33,0 1311.9
Mean  80.0 179.0 162.0 142.6 162.7 282.4 184.5 58.1-10.3 1.6 21.8 48.5

1346.5
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TabTe I-10 (1) MONTHLY RIVER . RUNOFF SIMULATED BY TANK MODEL (1,000.cum/sq.km)
THE MAE NONG RIVER AT GAGING STATION : CT-5A

Watér

vear - Apr;' May . June ..Jui#:. hug.. éep. oct. ﬁqﬁ. Dec.. Jan. Peb. Mar. Total
1954 2.0 4.5 55.7 45.4 70,3 806 127.4 10.6 4.8 4.0 3.1 2.4 41l
1955. '_ 2.2 6.3 26.4 41.9 1.6 86.1 ‘91.5: 13.7 5.2 4.4 4.0 3.5 337
1556?'2, 3.3 7.7 544 15.4 306 71.5  63.0 '2075 5.9 5.1 4.4 3.7 296
1957 3.3 _Téﬁe _ 7774  25.8 68.5 93.6 78.7 8.1 5.1 4.4 3.6 3.2 304
. 1959:_ 2.5 2.5 2.8 14.3 30.6 55.8 60.4 10.1 4.4 3.6 3.0 2.3 192
1959 1.5 1.z 2.9 4.4 28.1. 73.0 79.7 6.0 30 2.2 1.3 0.4 204
1960 0.0 0.0 5.2 20,8 18.9 - 33.0 55,5 11.8 2.5 1.7 1.3 1.0, 154
1961 0.7 10.6 _ 79.4 21;3 70,6 104.9 :119.5 39.8 4.6 - 3.9 3.1 2.2 461
1962 1.2 0.9 8.9 1a€3 42.7 70.5 .126.4_ 18:1 3.5 2.9 2.1 1.3 296
1963 0.6 0.5 1.7 10.9 ~17.6. 31.4 114.6 53.4 3.8 3.0 2.3 1.5 241
1964 0.8 2.5 17.2 1903 25,1 66.2 166.9 71.0 7.0 4.0 3.4 2.8 388
re65 . 109 1.6 14.8  24.2 30.4. 69.4  81.7 26.7 4.1 4.0 3.8 3.0 266
1965 2.3 3.0 28.5 35.9 50.2 95{5 55.3  23.3 5.9 5.2 4.5 3.6 308
1967 . 2.8 2.8 10.2 - 16.9. 21.7 _73,4 81.6  17.5 5.4 4.6 4.1 3.4 244
1968 2.7 i.s 3.5 . 16.7. 55.3 14.0  36.0 5.2 . 4.0 3.5 2.8 2.2 178
1969 1.4 1.9 4.2 - 5.6 22.7 70.2 54.6 61.9 10.8 4.3 1.8 1.4 243
1970 - 1.6 14.6 26.3 11.5  46.1 53.1 134.4 61.6  56.2  12.7 5.7 3.7 427
1871 31 9.1 13.7° 19.2 326 8.9 109.1  50.5 1.7 6.5 3.2 2.4 330
19%2 1.2 - 0.8 0.8 4.2 5.8 %2{1 155.4.  87.0 47.0 15.3 6.9 5.9 402
1973 0 3.2 8.6 33.6 - 20.2. 18.8 '80.1 '128.3 42,6  19.8 11.1 6.4 5.7 379
1974 1.2 13.3 9.3 8.9 31.9 172.0 222.1 99.8 20.0 17.5 8.3 5.4 - 620
1975 4.1 15.8 23,4 14,0 15.2 9.8 133.0 59.4  20.5 11.2 5.7 3.9 386
1976 3.0 16.4 4.7 5.2 zj.o 88.2  95.8 107.8  11.1 = 5.6 2.2 1.4 364
1977 2.4 4.5 2.0 _375-' 5.8 27.9  26.5 9.4 1.5 2.0 1.4 1.5 90
1978 - 1.4 8.8 . 6.3 35.9. 26.6  89.9 159.7  20.9 9.1 4.4 1.9 1.3 366
1979 . 1.5 5.1 28.7 7.2 7.9 103.4 55.6 8.6 3.9 2.3 1.3 0.7 226
1980 1.3 76.7 31.1 - 23.3 26.8 7.2 220.3 30.4 9.4 5.5 4.0 3.4 520
1581 4.9 15.8 23.9 18.8 27.8  59.0 96.4 . 59.4 24.6 6.4 3.0 2.2 342
1982 2.3 9.6 16.5 13.7 18.4 27.00 61.8 14.7 7.9 5.5 3.8 3.6 185
Mean ‘2.4 . 9.0 18.7 0 18.0 31.8  73.3 103.2  36.2 11.2 5.8 3.5 2.7 316

Note 1954 - 1968 : generate by:ﬁank model

1969 - 1982 {_observed at CT-5A
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Table 1-10(2) mwmxnmeWWmemmvm mwnwu
| (1 ,000 cui/sq. km)
THE KHLONG PHO RIVER AT GAGING STATION CT-7

Hater _ R A I S
Year  Apr. May Jun July Aug. Sep. Oct. MNov. Dec. Jan. Feb. Mar, . Total

f954 0.9 1.2 231 3.2 3.2 48.2 56.3 16.0 4.2 8.1 18 0.9 24.2

195 0.7 0.8 14.9 26.1°50.8 71.4 70.3 2.0 5.0 3.8 2.9 2.3 5.5
1956 1.6 8.1 27.5 23.4 265 46.4 544 285 53 4.1 31 22 2Ll
1957 1.7 1.0 6.9 1.8 17.7 41.4 61.5 2.5 8.6 2.5 1.9 0.3  156.7
168 0 0 1.4 17.3 227 20.7 38.8 1.7 2.6 L5 0.8 0 1208
195 0 0 00 23 157 83.0 555 19.8 2.9 1.8 0.8 0 1316
1960 0 0 39212 3.0 44.4 50.6 24.2 4.1 3.0 2.2 L5 1911
1861 0.6 6.1 23.7 145 158 25.5 44.4 28.8 3.9 2.8 1.6 04 . 1683
162 0 0 0.1 3.9 10.4 57.8 95.4 23.2 3.2 2.1 10 0.1 9.0
1963 0 0 01 0.2. 6.2 22.7 45.0 7.8 2.9 22 12 03 181
16 0 0.8 14.0 25.4 38.0 50.2 99.8 39.1 8.8 3.9 3.1 26 2858
195 1.3 0.9 8.5 8.6 14,0 33.3 509 269 4.1 3.1 2.5 15 - 1566
1966 0.8 1.7 20.2 26.4 28.0 47.9 47.8 30.4 5.3 A1 3.0 1.8 217.3
197 0.6 0.6 5.6 7.7 15.2 3.0 53.3 259 4.1 2.8 2.0 1.2 185.0
1968 0.2 0.3 2.8 10.3 234 26.5 28.4 10.2° 2.5 1.7 0.7 0 107.1
¢ 0 0 5.0 2.5 23.9 40.7 76.2 28.1 3.9 2.9 2.0 0.8 2071
1970~ 0.5 1.8.30.1 44.1 46:2 73,1 §0.3 37,4 8.5 4.8 3.8 4.0 313.6
971 2.4 2.1 2.4 10.2 195 65.8 52.8 23.5 4.9 3.9 2.8 16 . 199
1972 0.5 0.6 25 9.6 18.0 41.8 90.2 41.9 15.4 4.1 2.9 2.2 229.8
1973 L1 47 32.0 35.7 20.9 207 425 161 4.2 3.0 2.0 LI 198.0
1974 - 0.7 3.1 12.6 12,0 19.4 61.5 138.0 54.0 10.2 4.7 4.3 3.6 - 3243
19% 14 9.0 7.5 B85 10.2 50.314.2 53.7 7.4 2.8 14 0.8 2812
19% 0.4 3.2 06 05 24 70.3 4.5 51.5 1.4 05 0.2 0 1724
1977 0.6 0.7 06 61 ¢ L4 28 17 85 0 0 -0 8.5
978 0 16.3 6.9 30.3 6.5 84.7177.2 123 35 1.6 0.7 01 . 3000
1979 0 0.5 5.8 0.3 022482 32.1 53 3.4 2.3 LT 1.8 348.2
190 0 14.5 56.3 44.7 25.0 94.1230.0 38.6 12.9 85 6.4 6.1 597.2
1981 0.9 126 8.3 281 11.4 40.6 72.1119.2 4.8 14.2 9.3 8.4 5.9
1962 0.4 2.8 89 2.7 2.3 5.9 4.8 13.3 7.7 2.8 1.0 0.2 896
Mean 0.6 8.0 12.7 16.1 19.4 5.3 70.7 28.8 5.9 3.4 2.3 1§ - 216.8

Note 1954 - 1974 : generated by tank sudal

1975 - 1982 : chserved at C7-7
138



Table 1= 10(3) HﬂHTHLY RIVER RUNUFF SIHULATED BY TANK MODEL

“THE THAP SALAD RIVER AT GAGING STATION £1=9

(1,000 cum/sq. ke)

Kean

5.9

Water _ :
Year  Apr. May Jun  July Aug. Sep. Oct. Nov. Dec. Jam. Feb. Mar. Total
1954 0.1 0 1.4 5.0 120529 B4 57 3.2 24 15 0.9 168.8
1955 1.1 2/6°19.3 9.4 29.4 53.5 43.5 6.5 4.5 3.6 3.2 2.9 179.6
195 2.2 3.4 6.7 4.7 20.5 54.9 62.1 16.5 5.2 4.4 3.6 3.1 187.6
1957 2.7 1.8 4.1 6.7 181 68:3180.9°11.8 5.2 4.4 3.7 8.1 291.0
1958 2.1 L4 46 89 7.1 49.5122.3 10.2 4.5 3.7 2.7 2.0 218.9
1959 1.5 1.3 2,6 7.5 319 66.2121.5 13.9 4.7 3.8 2.8 1.8 259.4
1960 0.6 0.2 L7 53 9.1 20.9 82.2 23.8 3.9 3.2 24 L5 154.9
1961 0.7 - L7 47 L5 6.7 40.0 90.4 25.7 3.8 3.1 2.2 1.3 181.7
1962 0.9 09 L1 5.4 168 726 9.1 6.5 3.9 31 23 L5 210.3
1963 0.8 0.7 0.8 1.0 6.2 45.3128.0 47.9 4.2 3.4 .24 L5 243:1
1988 0.8 1.7 7.6 29.6 48.1105.8 153.8 43.7 5.6 4.8 41 3.5 409.1
1965 2.5 2.0 3.3 2.4 8.0 763 8.1 180 4.9 4.7 3.9 3.1 220.2
1966 2.4 2.7 2.5 4.2 8.1 255 49.3 68.4 6.2 51 41 3.0 171.5
1867 2.3 3.5 6.6 4.1 3.6 85 43.2 8.2 45 3.7 2.8 2.0 93.1
1968 3.3 1.5 11.8 25.1 47.9 9.8 15.9 8.2 6.0 4.6 3.8 3.0 149.9
1969 2.2 1.8 3.0 5.2°4.2 45.5 69.3 6.8 4.2 3.4 2.5 LT 150.0
1970 L5 5.4 53.2 55.5 87.3 101.6 1243 74.0 8.2 6.4 5.4 4.3 527.0
1971 3.6 4.9 15.0 4.5 9.3 84.0 73.9 29.3 7.1 6.2 5.5 4.9 308.2
1972 - 4.4 4.0 5.7 58 4.3 63.4163.9 §0.7 10.1 87 5.8 4.9 328.7
1973 3.8 9.6 48.9 13.7 5.4 12.6 60.5 8.1 5.7 4.9 4.1 3.1 180.3
1974 2.4 5363 52 27.0 84.2176.2 72.8 6.4 6.8 55 4.7  402.8
1975 1.4 6.7 16.8 17.2 9.6 53.3 181.2 36.2 9.2 7.2 .1 5.4 350.2
1976 4.8 77 9.2 T2 9.0 3.1 2T.6 129 7.1 6.2 5.2 4.5 138.6
1977 .8 16 1.1 10 ‘L4 65 108 3.1 1.0 0.6 0.7 0.6 29.7
1978 0.5 115 10.0 425 1.8 39.3 73.3 10.9 3.5 1.1 0.8 0.5 205.8
1979 0.8 1.2 7.0 3.5 2.1 33.4 153 1.9 0.7 05 0.4 0.4 67.1
1980 0.3 2.3 63.0 11,7 5.6 43:4 174.8 28.3 6.9 3.3 1.8 2.0 872.7
1981 0.9 68 9.1 104 5.2 50.4 76.8.197.7 27.1 9.4 4.8 4.0 402.5
1982 2.8 52 7.0 3.2 3.2 8.2 4.8 16.0 57 3.0 L7 1.1 99.1
1.9 4.4 115 12,7 16.1 48.7 90.4 29.5 4.3 3.3 2.6 231.3

Note 1954 ~ 1976

1977 - 1982 ¢

observed at CT-9
1-39

: ‘generated by tank model



Table I-11 (1) ANNUAL MAXIMUM RIVER DISCHARGE

1. Sakae Krang River Basin

' - ' . 2
_Water Year Date __g_(ﬁms) SQ (B/8/km’)

CT. 5A (DA = 936 kmz) _
125

1969 Nov.5 117.0 1
1970 . Oct.l 283.0 302
1971 : Oct.29 . 367.0 392
1972 Oct.b 230.0 246
1973 Sep. 30 © 141.0 151
1974 " Sep.26 493.0 527
1975 _ Dck. 15 162.0 173
1976 Nov. 2 0 329.0 351
1977 Oct.30 55.0 59
1978 . Qet.l 592.0 63z
1979 Aug. 26 321.4 3463
1980 May.22 403.7 431 - -
1981 Nov.8 7G3.0 . 751 ( max )
1982 © Qct.15 86,1 92

_CT. 5 (DA = 930 kmz)
1968 Mar.?2 72 77
1969 - Nov.5 400 : 430 ( max )
1970 Oct. 14 155 167

Cr. 6 (DA = 588 kn®)
1969 Nov.5 62,6 106
1970 Oct. 31 213 362
1971 Oct.27 107 182
1972 Oct.6 T 3196 333
1973 Sep.22 52.5 89 :
1974 Oct.12 363 617 ( max )
1975 Oct. 16 - 219 372

CT. 7 (DA = 403 km®)
1975 Nov. 1l 67 166
1976 Sep.8 45 112
1977 - "- -
1978 Qct.3 171.4 425
1979 : © Sep.26 203.0 504
1980 Oct. 1 184.0 457
1981 Nov. 8 304.9 757 ( max )
1982 - Oct.21 25.4 63
CT. 4 (DA = 1,382 kn®)

1975 Oct.19 81 © 59
1976 Nov.4 110 ' 80
1977 . Sep.23 35 25
1978 Oet. 2 121 _ 88
1979 Sep.28 107 ' 77
1980 Oct.3 92,72 67
1981 Nov.9 : 260.6 . 189 ( max )
1982 Oct.18 46.8 34




Table I-11
Cr. 3 (DA = 670 km%)
1967 Oct.3
- 1968 May.b
1969 Nov.5
1970 Oct.1l
1971 Oct.28
1972 Oct.6
©OCT. 9 (DA = 541 kn)
1977 Qct.8
1978 Oct.2 .
1979 - Sep.26
1980. Qct .1
1981 Nov.1
1982 Oct. 20
CT. 8 (DA = 3,256 km)
1975 Oct. 1l
1976 Nov. 8
1977 Sep. 26
1978 Oct.6
2. Qther River Basin Water
Staition DA - Yaar
(kmz)
YOM River Basii
Y.1 7,590 1939
Y.2 5,512 1952
Y.3A 13,583 1874
Y.4 17,731 1980
Y.6 12,658 1961
Y.11 5,542 1957
¥.13 382 1961
Y.14 12,131 1973
Y.20 5,410 1973
Y.26 785 1980
NAM River Basin : _
N.1 4,609 1963
N.2 16,862 1952
N.4 19,384 1961
N.6A 13,173 1963
N.13 8,993 1963
N.17 1,166 1973
N.22 4,761 1980
N.23 16,336 1970
N.24 1,861 1980

.31,
23.
63.

155.
68,

135.

58,
42.
129,
174,
55.

161,
121

196.

Aug.
Sep.
Aug.
- Sep.
Sep.
Sep.
Aug.
Sep.
JAug,
Sep.

Sep.
Sep.
5ep.
Sep,
Sep.
Aug.
Sep.
Aug.

Sep

oo oM W

SV N0 00 W W

(2) ANNUAL MAXIHUM RIVER DISCHARGE

(=)

Datq__

26
20
19
10
12

22

28

12
22
12
14
13
27
11
25
7

47
35
94
231 ( max )
171
201
13
108
79
240 |
323 ( max )
103
50-
37
2.
60 { max )
Max Specific
Q _ Q
(cms) (1/s/km2)
2,940 387
3,300 599
1,643 121
576 32
3,112 246
2,708 489
832 2178
4,060 335
3,000 555
386 492
2,800 608
4,050 240
2,166. 112
5,260 399
4,350 484
1,843 1,59
867 182
3,636 223
680 365




fable 1-11 (3) ANNUAL MAZIMUM RIVER DISCHARGE

Speclfic

-JH - Water . Max
Station DA Year Date - Q- Q..
(km2) _ (ems) (l/s/kmz)'
N.26 17,350 1970 “Rug. 26 2,645 152
N.27 19,549 19667 Aug. 27 1,592 - 81 -
N.28 476 1971 Jul, 14 580 1,218
N.28A 368 1978 Aug .13 720 1,957
N.33 2,463 1978 Aug.13 2,196 892
N.42 2,107 1980 Jul.24 1,020 484
MEA KLONG River Basin . -
K.4 ' 26,441 1953 Augp. 24 6,000 227
K.6 11,010 1962 . ‘Sep. 20 2,746 249
K.8 26,421 1961 Aug.28 4,363 165
K.9 6,902 1974 Aug. 21 3,958 573
K.10 7,008 1974 Aug.21 3,294 470
K. 1l 26,449 1974 Aug. 21 3,592 136
K. 13 4,042 1966 Sep, 10 3,146 778
K.17 1,355 1968 Oct ;22 954 704
k.19 8,437 1972 Sep.?20 2,770 328
K.20 11,184 1972 Sep. 20 2,251 201
K.22A 321 1982 Jul.3 438 1,364
K.27 1,921 1974 Oct.13 438 228
K.28 183 1981 Nowv.7 323 1,765
PIiNG River Basin
P.1 6,355 1973 Aug.25 729 115
P.4a 1,902 1973 Aug, 24 739 389
P.5 1,569 1973 Aug.26 376 240
P13 1,765 1973 Aug.24 1,25%° 709
P.14 3,853 1960 Aug.21 1,030 267
Pll4A 3,909 1962 Oct.2 47 166
P.194 14,023 1973 ‘Sep.2l 1,888 135
P.21 515 i975 Sep.22 26 186
P.22 135 1963 Oct.27 63 467
P.23 1,777 1960 Dec.3 420 236
P.24 616 1964 Oct.4 421 683
P.28 1,261 1973 Aug. 24 503 399
P.29 1,970 1973 Sep. 20 470 239
PASAK River Basin |
5.2 14,522 1964 - 1,519 105
$.6 1,006 1956 Aug. 14 825 820
5.7 177 1972 Sep. 18 167 2,034
S.9 14,374 1978 0ct, 3 3,254 226
.10 268 1980 Sep.7 444 1,657
$.12 471 1978 Sep.22 173 367
_ 5.13 359 1978 Sep.30 287 799
CHAQ PARAYA River Basin .
c.1 © 118,816 1942 Sep. 24 6,500 55
c.2 110, 569 1961 Oct. 13 4,721 43
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Table 1-13 PROBABLE FLOOD BY RATIONAL FORMULA

(1) Upper Mae Wong Dam

Drainage Area 6;2 km#

:11206

110 /20 1/100° 1/500 1/1,000
Max. k24 wn/day 166 189 238 260 - 296 323
n 0.49 0.43 -0.36 0.34 0.30 0,28
Tp hr 28.7 - 27.0 24.6 23.7 22.6 218
Ra /e 6.3 7.5 9.8 10.9 i2.¢6 13.8
q cms/km? 1.40 1.67 2:18 2.42 2.80 - 3.07
{2) Lowér Mae Wong bam Drainage Area 930 km?
Max.R24 i/ Gay 166 189 238 260 1296 . 323
n Q.19 0.43 0.36 0.34 0.30 0.28
Tp hx 32.0 30.1 S 27.3 26.3 . 25.0 24.2
Re mn/hr 6.6 . 7.1 8.5 i0.5 12.2 13.4
q cms/km? 1.33 1.58 2.11 2.33 2.71 2.98
{3) Xhlong Pho Dam Drainage Area 394 km?
Max.R24 wm/day 166 : 189 238 . 260 o296 ¢ 323
n 0.49 0.43 0.36 0.34 0.30 0.28
Tp .hr 25.5 24.1 22.0 21.3 20.2 19.6
Re : nm/hr 6.7 7.9 1Q.2 11.3 13.0 14.2
q cms/kn? 1.49 1.76 2.27 2.51 2.89 3.16
(4). BHuail Rang Dam Drainage hrea 76 km?
Max . R24 e/ Bay 166 189 238 260 " 296 323
n- 0.49 0.43 0.36 .34 - 0.30 0.28
Tp nr 16.5 15.8 i4.5 14.1 “13.5 13.1
Re mm/ hy 8.3 9.4 1.9 13.0 14.7% 15.9
qg ‘cins/km? 1.84 2.09 2.64 _2.89 3.27 3.53
{5) Uppexr Huai Rang Dam Prainagé Area 41 km?
Max.Rr24 nm/ day 166 7189 . 238 200 296 323
n 0. 49 . 0.43 0.36 0.34 0.30 0.28
Tp hx 14.0 13.4 12.4 ‘12.1 il.6 11.3 -
Re mm/ hr 9.0 10.1 12.% 13.7 15.3 . 16.6
q cms/km? 2.00 2.24 2.80 3.04 T 3,40 3.69
{6} Khun Kaew Dam Drainage Area 162 km?
Max.R24 mm/ day 166 189 218 260 L2096 323
no 0.49 0.43 0.36 0.34 0.30 0.28
Tp nr 20.1 19.2 17.6 17.0 16.3 15.8
Re mm/hx 7.5 8.7 1301 12,2 13.9 15.1
o] cms/km?2 1.67 1.93 2.47 2.1 3.09 3.36
(7) Lower Khun Kaew Dam Prainage Area 219 km?
Max.R24 mm/day 166 189 238 260 296 323
n 0.49 0.43 0.36 0.34 0.30 0.28
Tp hr 21.8 20.7 19.0 18.4 17.5 17.0
Re mr/hx 7.3 8.4 10.8 i1.9 112,86 14.8
q cms/km? i.62 i.87 2.40 2.64 3.02 3.29
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Table 1-16 FLOOD DAMAGE TO AGRICULTURE IN LAT YAO DISTRICT, NAKHON SAWAN PROVINCE

Name of Sub-

Cultivated.hrea

. Damage Avea

Rewarks

No District village Plant Baforé Flood : .
{Pambon} {rai} tha) {rai} (ha) (%)
1. Lat Yao 14 rice 11,339 _ 1,814 7,806 1,249 69
2. MNong Nom Wao 1 " 206 - 33 131 o oad .64
3. Nong Yao 9 9,971 1,595 6,534 1,045 66
4. Soi Lakosn g v 8,806 1,423 5,692 911 64
5. Wong Ma i 4,257 681 2,831 453 67
6. Wang Nuang 8 “ 5,194 831 3,272 524 63  Nov. 7-25
7. Nab Xae 6 o 2,993 479 2,155 45 . 72 1981
8. Huai Nam Horm 9 U 23,200 3,712 14,327 2,292 62
9. Mae Wong s v 7,532 1,205 3,039 486 40
10. Wang Sarn 9 " B,532 1,365 8,532 1,365 100
11. Mae Lae g v 17,951 2,872 14,688 2,350 . B2
12. Ban sai 1 v 859 137 - 547 88 - 64
Sub-Total 90 100,929 16,149 71,554 11,449 71
1. Mae Lae 4 * 11,000 1,760 5,500 880 50
2. Mae Wong 3 * 9,200 1,472 4,600 736 50
3. Wang Sarn 3 * 9,200 1,472 4,600 736 50
4. wang ¥a 3 % 9,000 1,440 4,500 920 50
5. Wang Muang 3 * 6,500 1,040 3,250 520 50
6. WMab Kae 4 6,600 1,056 3,300 528 50
7. Soi Lakom 4 = 5,800 928 2,900 464 50
8. Huai Nam Horm 4 * 16,300 2,608 8,100 1,296 56 Oct. 10-22
9. Lat Yao 12+ 11,600 1,856 5,800 928 50 1983
10. HNong Nom Wao 5 * 7,500 1,200 3,750 600 50
11. Nong Yao qa = 9,100 1,456 4,550 728 50  * rice,
12. Noen Kee Lek 2 * 3,200 512 1,600 256 S0 mung bean
13. Ban sai 2 1,300 208 650 104 50
Sub-Total 52 106,300 17,008 93,100 14,896 = 50

Source: Agricultural Office of Lat Yao District, Nakhon Sawan Province
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Table 1.18(1)  FLOOD CONTROL BY' RESERVOIR

Upper Mae Wong Dam  C.A. 612 km?

Reservoir Spillout from Dam ~ °  Maximum & Second Maximum Flood

Year Vith 7 Without — With Without

_Inf}ow :Irr1gatjon.rFJood ‘Reservoir. Réservoir  Reservoir "ResServoir’

(10°m*) (10°w?) (10%m®)  (m%/s) (m¥/s)  (m*/s) - (m®/s)

1954 - 252,670 109,980 174,013 37.5 37.8 27.7. 28.1
1955 213,787 . 68,635 106,137 ~ 28.2  30.0 .  24.9 25.1
1956 171,771 138,960 24,248 9.8 19.2 8.1 18.6
1957. 185,642 150,068 48,593 24,1 25.8 20.7 24.3
1958 116,393 198,990 . 16.6 - 16.1
1959 123,066 188,638 0 - 24.5 - 23.3
1960 100,889 103,462 0 - 14.9 - 13.0
1961 276,604 124,330 o - 30.0 - 26.9
1962 180,551 185,143 0 - 35.0 - 28.5
1963 149,092 151,817 0 - 31,5 - 27.9
1964 237,770 101,236 24,780  15.7 44,9 13,0 38.1
1965 - 164,010 178,744 0 - 20,9 - 19.4
1966 188,901 128,448 24,395  17.1 246 3.6 23.4
1967 149,342 185,027 0 - 21,2 - 21.1
1968 108,018 241,579 0o - 15.3 - 14.5
1969 155,223 109,138 0 - 29.0 - 16.9
1970 259,107 132,502 0 - 3.6 - 32.6
1971 195,739 127,781 17,379 20.1 26.9 - 24 .1
1972 252,292 100,071 114,720  39.7 43.3 22.0 42,2
1973 239,413 173,510 48,410 8.7 42.6 7.9 41.8
1974 376,447 108,432 251,336 . 93.4 . 93.8 31.7 80.7
1975 236,001~ 114,837 104,533  23.9 43.3 17.4 30.1
1976  215,392° 126,271 84,675  59.2 59.6 13.6 29.4
1977 57,336 265,041 0 - 11.3 - 7.7
1978 221,866 121,629 0 - 65.9 - 36.3
1979 182,121 230,201 0 - 64.5 - 26.3
1980 282,827 95,263 o - 108.8 - 40.5

8 4.1 29.4

1981 . 204,074 127,815 57,411 18.3 38,

Mean. 196,298 146,019 38,594
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Table 1.18(2) FLOOD CONTROL BY RESERVOIR

“Lower Mae Wong Dam’ C.AI 930 kw?

Reservoir Spi]iOut.from'Dam"; """ 5TMéXﬁmumi&:Secohd:Méxihdm'FTéodﬂ5

Year T With Without ~— With Without

Inflow  Irrigation. Flood poqamyoip Reservoir  Reservoir. Reservoir:

(10°m?) (10°m®) (10%m®)  (m%/s) {m*/s) (m3/s) (m3/s)
1954 383,959 225,009 196,869  43.6° - 57.5 26.7 37.0
1955 324,873 171,319 80,492  35.2 5.6  27.8  38.1
1956 261,026 218,694 o - 29.1 - 28.2
1957 282,104 243,805 24,862  20.0 39.3 8.8 37.0
1958 176,872 281,073 0 - 25,2 - 24,5
1959 187,012 274,675 0 - 37.2 - 35,4
1960 153,313 140,621 o - 226 . - 19.8
1961 420,330 250,149 0 - 45.6 - 40.9
1962 274,367 281,533 0 - 53.2 - 43.4
1963 226,561 231,910 0 - 47.8 - a2
1964 361,317 190,228 0 - 68.2 - 57.9
1965 249,232 274,163 0 - 31.8 - 29.5
1966 287,056 234,890 0o - 37.3 - 35.6
1967 226,942 273,514 0 - 32.2 - 32.1
1968 164,146 232,549 o - 233 . 22.0
1969 235,878 170,945 (S 24 1 - 25,6
1970 393,741 233,218 0 - 52.6 - 4955
1971 297,447 220,168 0 - 71.2 - 36.7

1972 383,385 166,338 63,716 21,3 65.9 17.6 64.1
1973 363,815 272,889 25,716 7.0 64.8 4.4 63.6
1974 572,052 176,230 341,013 141.4  142.5 55.4 122.6
1975 358,629 204,281 104,120  30.7 65.8 25.4 45.8
1976 327,313 212,026 97,130  89.3 90.5 12.9 a4.7
1977 87,127 331,550 0 - 17.1 - 11.8
1978 337,149 223,608 - 0 . 100.2 - -~ - 55,2
1979 276,753 301,683 0 - © 98.0 - 40,0
1980 429,787 169,810 o .- 165.4 - 61.5
1981 310,113 206,232 38,632  23.8 58.9 2.3 447

Mean 298,296 229,039 34,733
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Table 1.18(3)  FLOOD CONTROL -BY RESERVOIR
' Khlong Pho ba@. C.A. 394 kp?

" Maximum & Second Maximum Flood

"Reservoir Spillout from Dam 1 1 B
-~ With Without ~—  With Without

Year : :

Inflow  Irrigation. Flood pocoloir Reservoir Reservoir Reservoir
T et (10%®) (10%m)  (m¥/s) (m¥/s)  (m¥/s) ~ (m%/s)
1954 88,103 39,384 58,305 8.3 10.0 7.1 8.9
4955 111,793 32,309 46,959  14.2 15.5 13,9 13.5
1956 88,294 30,738 26,164 7.9 9.3 6.4 8.2
1957 60,673 71,246 D - 1.2 - 9.9
1958 48,679 57,577 0 - 6.3 - 6.0
1059 51,840 43,743 o - 10.5 - 8.0
1960 77,915 36,976 0 - 8.1 - 7.7
1961 63,690 60,016 0 - 7.6 - 7.9
1962 77,602 54,354 0 - 19.3 - 15.8
1963 46,857 42,709 0 - 7.4 - 6.8
1964 113,166 30,638 0 - 18.1 - 14.8 .
1965 61,864 61,368 0 - 8.3 - 8.0
1966 85,080 45 471 0 - 7.6 - 7.6
1967 60,849 52,724 0 - 8.9 - 8.7
1968 42,013 60,292 0 - 4.4 - 4.4
1969 82,499 44,063 0 - 16.4 - 1.1
1970 124,431 36,251 17,222 5.8 13.6 5.2 1.9
1971 74,317 48,543 12,083 3.9 14.7 3.8 10.5
1972 92,363 41,252 16,924 5.5 14.9 5.4 13.5
1973 77,219 53,061 4,976 2.8 7.7 2.4 7.6
1974 127,976 30,979 51,971  18.7 22.4 16.8 21.4
1975 110,520 43,239 46,831  22.4 26.0 11.8 24.8
1976 67,029 72,910 0 - 18.6 - 13.6.
1977 9,202 31,950 0 - 7.3 - 0.5
1978 * 111,985 57,877 O -~ 55.0 - 20.0
1979 142,749 95,701 28,805 24,9 109.2 8. 14,9
1980 211,686 23,192 114,191  67.8 68.1 18.5 28.6
1981 132,968 32,104 76,760  24.7 25.6 201 22.0
Mean 87,263 . 47,522 17,900
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Table [-19 TEST WELL AND BORE HOLE RESULTS

Code Deth to Agulfer Aquifer
No. Bed Rock Thickness :
{m) {m)

() : maximum yleld Cum/mln

TW1 56.8 - 47.1 (8.6) medlum to coarse sand gravel
TW2 45.6 26.7 (1.6) fine to coarse sand, gravel with clay lens
TW3 42.5 24.9. (2.7)  medium to coarse sand, gravel
TW4 42.0 27.0 {1.6) gravel and sand S

TW5 63.8 37.9 (8.2) coarse gravel, medium sand; rock particles
TW6 56.3 41.0 {1.4) fine to c¢ocarse sand, gravel

EB1L 43.0 - dry well

EB2 50.0 20.0 gravel and very coarse sand

EB3 53.0 - 15.0 gravel and coarse sand

EB4 30.5 - dry well

EB5 67.5 - dry well

EB6 58.0 34.5 gravel and medium to coarse sand'
EB7 40.0 ) .- dry well

EB8 46.3 . 4.5 _gravel and sand

EBRY 107.0 6.0 fine gravel and coarse sand

EB10 18.5 6.0 medium to coarse sand and gravel
EBl1 20.8 13.8 gyavel and coarse sand

EB12 11.7 - dry ‘'well

EB13 15.0 - dry well

EB14 25.8 : - dry well

EB15 . 34.0 21.0 gravel and medium to coarse sand
EB1l6 31.0 - dry well

EB17 31.0 - dry well

EB18 76.5 N dry well

EB19 24.0 7.5 ‘gravel and medium to coarse sand’
EB20 43.5 8.7 coarse sand

EB21 48.0 8.7 medium sand and- gravel

EB22 60.0 35.0 coarse sand and gravel

EB23 57.0 37.0 medium sand and corse gravel
EB24 36.0 14.0 medium sand and fine gravel

EB25 48,0 30.0 coarse sand and gravel

EB26 24.0 o= dry well

EB27Y - - dry well

EB28 52.1 18.0 R _

EB29 80.5 ©o41.1 coarse gravel, coarse sand

EB30 106.4 35.9 gravel, cocarse and fine sand
EB31 97.3 55.7 gravel, ccarse sand

EB32 30.0 15.0 gravel, coarse sand

EB33 27.0 1.5 gravel, coarse sand

EB34 39.5 19.5 gravel, coarse and fine sand
EB35 42,5 27.0 gravel, coarse and fine sand
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