CHAPTER IV

RESULTS OF THE ANALYSIS

4,1 Data Used
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The data used in this analysis consist of the annual

pecak discharges of the Mae Klong riwver, collected by the Royal
Irrigation Department and the National Encrgy Authority during
the year 1960 to 1974k¢ [Tofy gaging stations in the lae Xlong
basin ( nine stations from the Royal Irrigation Department and
one station from the National Encrgy Authority ) are selected
according to the available recorded data and the locations

of the stations. Four stations arc on thc Kavai Yai river,
four on the Khwai Nei riwvar, onc on the Lam Tcphoen river and
one on the Lam Pacliee river, Details' and locations of these

gaging stations arc shown in Tablc 4.1 on page 37.

L,2 Determination of Basin Charactcriatics

A e R e — e e

The topographic map of scale 1:250,000 of the llac
Klong basin is used to determine the basin characteristics.
The 1:50,000 topographic map is also used to determine the
stream length betuwcen the contour lines in the mountainous
region, because these contour lines ( in the 1:250,000 map )

are shown too closc. Tie mcthods for determination of the

basin charactcristics arc as follow :



Table 4,1 Detzils of gaging stations in Mae Klon; hasin

] ]
Gaging Location Years
River _ ” 5 Z Villege
Station Lat. N Long. E of record
1 o 1 11 :
K 6. Khwai Yai 14° 257 43 99° 07 04 | Pak Kaeng Riang 1960 = 72
K9 Khwai Noi 1% 06 56 799 /08! 20!| Wang Pho 1962 - 73
K 10 Khwai Noi i 05 H0 99 /10 28 | Lum Sunm 1965 = 73
K 12 Lam Taphoen 14 0% 15 99 25 06 Thung Na Nan~ Rok 1966 = 73
K 13 Khwai Noi % 43 50 98 38 32 | Tha Khanumn 1966 - 73
K 17 Lam Pachee 13 32 44 99 21 22 | Ban Bo 1966 - 73
K 19 Khwai Yai 1t 52 11 99N 93U 3150 Khao Ong Kha 1966 - 72
K 20 Khwai Yai 1 20 52 99 10 45 | Tha Thong ilon 1966 - 73
K 224 Khwai Noi 1 25 4 98 L8 08 | Mae Num noi 1969 - 73
N 1 Khwai Yai W 55 35 | 99 07 12 | Khao Chod 1965 - 71
| ‘ |

Note Code K = R.I.D. geging station

Code N = N.B.A. goging station

A9
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Lhe2et The basin area of cach gaging station is moasured
directly by using a polar plannimcter. Threc readings
are taken and the basin arca is obtained by taking the

average of the threec.

B L,242 The stream lengths arc measured by using a curvimeter.
The mcasured lengths are then multiplied by the coefe
ficient of meandering to obtain the corrected stream
lengths, The average coeffieient of meandering of the

subbasins used in this study are sunmittcd below :

Gaging Cocfficient of Approximately % of
station meandering mountain area in
the basin [

K6 1,06 3o

K9 1.07 70

K 10 1.07 70

K 12 1.05 50

K 13 1.07 70

K 17 1.06 60

K 19 1,08 80

K 20 1,08 80

K 22A 1.06 50

N1 1.08 &o

The strcam lengths in this article are L, =L and Lc‘

L is measured along the main stream from the gaging

station to the hcadwater, L is the summation measurement

of all the strcam channels ( main stream and its tributarics )
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between the zoging station and the headwater, and Lc is
measured along the stream to the point nearcst the centreid

of the basin,

b,2.3 The slope of the main strecam is obtained by mecasuring the
stream length betwueen the adjacent countour lines and
culculating the difference in elevation between the lines,.
This process is carried out, starting from the gaging
station to thc headwater of the stream, then the graph
between the distance from gaging station and the difference
in elcvation is plotted. From this graph, the average
slope of the main gtream is obtained as described in the

article 3.5.4

From the values of A, L and 23 Ly ®thc shape number and the drainarge
density of that subbasin can be determined by using Eq.(26) and (27)
rcspectivelye The results showing the basin characteristics of

each gaging station are shown in Table 4,2 on the next page.

443 Flood Flow Estimation

The frequency onalysis of the annual peak discharges
arc obtained by using Gumbclis Forimula. The recorded data of
ten gaging stations shown in Appendix III are inserted to Eqe
(1) ,-(2)_and (13)e In order to cut the calculating time to
a minimum, the calculations are done with the aid of a

computer, The Fortran IV program is included in Appendix I.



Table 4.2 vaysical Characteristics of subbasins in iae Klong River
Basin Shape Drainage Slope of Stream Length (km,)
Station Area Number Density the Main |
(lem o/ Stream :
(sqekma) Sq.km,) L LC =1L
. |
K 6 11071 0,08834 0430313 0.00146 Z54 176 3356
K 9 6901 0.0798L 0.32720 0,00060 2oL 137 2258
K 10 7004 0,07572 Ue 352824 0.00058 302 145 2299
K 12 2340 0.10633 0433243 0.00193 148 74 778
K 13 Lok7 0.16000¢ 0432691 0.00107 159 4o 1323
K 17 1353 O« 19640 0.39616 0.00449 63 35 536
K 19 3491 0412558 0.30185 0.,00227 259 115 2563
K 20 11253 0.,08353 0,30383 0.00140 567 168 3419
K 224 327 0,185357 C 33945 0.00642 ho 28 | 111
|
N 1 5800 0,69568! C.27776 0400226 24¢ 144 1611

oL}
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The flood flow at the return period of 2, 2,33, 5,10,20,50
100,500 and 1,000 ycars arc shown in Table 4,3 on page L2,
The flood flow at other return periods arc also found and

shown in Appendix II,

L. 4 Relationship between Flood Flow and Basin

Characteristics

The anaual flood fom T-ycar return period is
first assumed to relatc with the basin charactcristics
and can be shown by the eqe (M4) to (21). As an example,

cqs. (21) is rewritten hére as

n

. = KA S

n n
B 3
ol n 2 §

By logarithmic (transformation, the result is

In(QT) = In(X) + n1ln(A) + nzln(sn) + n31n(n> + nhln(S)

which is in the form of a multiple lingar regression.s The
59 n3 and n},+

can then be determined by inserting the valucs of A, Sn,

values of X, Dy for T = year rcturn period

Dy S and Q, of ten gaging stations (from Table 4.2 and 4,3)
into eqes (23)s Tho computer is used to solve eqe (23) and
the Fortran IV programs arc shown in Appendix I, The degree
of correlation of each c¢quation is also found in the value
of multiple correlation cocfficient., The results arc_spown
in Table 4,4,1 to 4,4,9 for the return period of 29203355,10

20,50,100,500 and 1,000 years rcspectively.



Table 4.3 Flood flow at any return period by Gumbel's Formula
in cu.m./sec.
Skt lL FReturn Period in years o - .
| 2 2,33 5 10 20 50 100 500 | 1000
|
K 6 806 901 1318 1657 1982 2403 2715 3446 i 3761 ‘
K9 1707 1813 | 2278 2656 3018 3458 3839 4652 | 5002 |
K10 | 1792 1897 | 2355 | 27128 3086 7| 3550 | 3897 K9 | 50k |
K 12 22 2, 33 40 16 55 62 77 : 83
K13 | 1618 193 | %3 | 0| 325 | A6 | 413 s022 | 5403 |
K 17 176 195 275 341 404 486 7 ; 750 |
K 19 707 77 | 103 | 126 us2 | 716 9 | 23719 | 2578 |
K 20 708 755 983 1164, 1339 1564 W | 21z | 2292 l
K 224 142 149 180 205 230 261 %5 % 339 i 363 E
K 1 631 659 780 g7e 972 1094 1185 1 1396 | 1487 I
1 | E—




Table 4.4.1

The relationship between flood flow and bhasin

characteristics for 2-yr. return period

Independent Multiple regression coefficient
K R,
variable included
n1 n2 113 nh
A 0483217 0.767 0,608
A s 0.93077 0.978 0.855 0.623
AD 1.096563 0,788 0,394 0.608
LA S 0.15694 04374 -0.775 0.675
A sn D 0.77831 0.970 0,876 =0.250 0.624
ADS 0.05658 0,280 -1.296 -0.827 0.678
LSS 0.08555 0.689 -1.185 2.125 0.740
AS DS 0,00144 0,448 2.899 -1.905 14535 0.773

th
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Table 4.4.2 The relationship between flood flow and basin
characteristics for 2.33-yr. return period
Independent Muliple regression coefiicient
K -y R
1
variable included
n, n, n3 n,
c'IL Sn O._ﬂ??er 0.990 00892 00630
:t D 1.28“‘1 OI?99 0'557 00614
A4S 0416952 0.386 -0.,758 0.678
AS D 0.90272 0.987 0.901 -0.155 0.630
ADS 0,07242 0.307 -1.082 -0.802 0.680
Lss 0409194 0,704 -1.174 2147 0.745
hs DS 0,00157 0474 2.888 -L.676 ~1.508 |  0.775

h



Table 4.4.3

The relationship between flood flow and basin

characteristics for 5-yr. return period

Independent Multiple regression coefiiciert
K o R
variable included 1
n1 n2 n3 n,
A 1.02907 0,782 0.631
&8 1417220 V4,027 0.994 0.651
AD 2412767 0.836 1.038 0.633
Lk S 0.2221% 0.421 -0.712 0.688
a5 D 1.45670 1.037 0.969 04315 0.652
4D S 0.15534 0.388 -0. 45k -0.730 | 0.688
AS S 0.11793 0,749 -1.140 20214 | 0.759
|
i
A5 DS 0.00422 0.553 2.847 3,998 | ~1.426 0.782
t




Table 4.h.4

The relationship between flood flow and basin

characteristics for 10=-yr.return period

Independent Multiple regression coefficient
K | R
variable included.
l:l‘1 n2 n3 nh

A 1015650 0.788 0.639

A8 1032707 1.048 14055 0.662

AD 2.58861 0,856 1.308 0.643

A S D 1494541 1.066 1.009 0,555 0.662

ADS 0.24167 0.432 -0.107 -0.662 0.692

hSs, 0.137%k 0.774 -1.125 20250 0.767

LS DS 0. 00659 0.596 | 2.833 -3.633 ~1,384 0.785
e T i . S T L S

ot



Table Ll'c'i'l’aE

The relationship between flood fleow and basin

characteristics for 20-yr. return neriod

Independent Multiple regression coefficient
K e e ] R
variable included 1
Il1 n2 1’13 nh
A 1427860 0.793 0.643
A sn 147724k 1.064 1.102 0.668
AD 34,62060 0.870 1.490 0.648
AS 0,30151 0.452 -0.671 0.693
A sn D 2.41259 1,087 1.044 0.712 0.669
ADS 0433415 0.462 0.130 =0,666 0.693
AS sn 0.,15651 0.793 -1.115 2.2Gk 0.770
AS DS 0.00925 0.626 | 2.832 -3.390 ~14357 0.786
: 93

ih



Table 4.%.6 The relationship between flood flow and basin
characteristics for 50-yr. return period

o —————

r
Independent Multiple regression coeificient
is R']
variable includcd
11,] n2 n? n’-!
A 1.44222 04797 0,648
AD 4.57513 0,884 1.680 0.655
A8 D 3.07959 1.106 1.067 0.30 0.677
ADS 0.46927 0.491 0.370 ~0.G42 0.697
AS S 0.13059 0.808 -1.106 2.522 | 0,776
AsS D8 «01321 0.654 | 2.820 -3,140 -1.330 | 0.790
NS - SO . | SN S ol ol ]

8h
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Table 4.4.7 The relationship between flood flow and basin

characteristics for 100-yr. return »eriod

1
!
Independent . Multiple regression coefTicient .
variable included n1 n2 n> n,
A 1657414 0.799
As 183205 1,084 1158
AD 5.48695 0.892 1.78%
A S 0,339L7 0.470 -0.649
AS D 3.59540 1.116 1.078 0.900
ADS 0.57779 0.506 0.501 -0.623
AS S 0.19982 0.816 -1.100 24335
b8 DS 0.016L8 0.669 2.809 -2.9%5 1.3k

64



Table 4.4.8 The relationship between flood flow und basin

characteristics for 500=yr. return period

Independent Multiple regression coefficient
¥ e = —
K ! R,
variable included a "
7 B> 3 l
A 1.85290 0.80% ; 0.656
A S 2.1680L 1.099 1.199 0.686
AD 730240 0.906 14975 _+4] 0.665
AS 0,47257 0,482 0,634 0.701
L D 4.79259 1.136 ; 1.104 11451 0.689
ADS 0.84661 0.535 0.740 -0.50" 0.703
AS S 0.2402C 0.833 -1.093 2e307 0.784
48 D3 0.02L35 0,698 2.803 2,743 -1.289 0.794

0§
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Table 4.4.9 The relationship between flood flow and bisin

characteristics for 1000-yr. return period
Independent Multiple regression coefficient
variable included ¢ Z N N A | i R1
1 > 3 I
e |

A 1.9751% 0.805 0,657
AS 2431570 1,104 Te2 1l 0.687
AD B.1972% 0911 2.033 0.667
A S 0.50917 0.486 -0.630 | 0,702
AS D 5423755 1.142 14116 14201 0,690
ADS 0.9€742 0.545 0.815 -0.535 0.703
bS8 0.25785 0.839 -1.090 « 380 0.785
AS DS 0,02778 0.707 2.50k ~2.675 -1.281 0.795

Lq
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4,5 Relationship betwecen A and LL / /s

from Table 2 arc usced to determine the basin s

52

For cach gaging station, the values of S, L and Lc

the form of LI/ /B

wape factor in

Station A 5 L I, L/ V'8 |

(sqekine) (km, ) (km, ) (x104)
""" |

K 6 11071 0400146 354 176 163

K 6901 0,00060 294 137 164

K 10 7004 0.00058 302 145 182

K 12 2340 0,00193 148 74 24,9

K 13 Lobky 0.,00107 159 L7 2249

K 17 1353 0,00449 63 35 4,3k

K 19 oh91 0,00227 259 115 6245

K 20 11253 0,00140 567 166 184

K 22A 3279 0,00642 L2 26 147

N 1 5800 0,00226 k6 114 59,0

The basin arca is then related to this

relationship is assumed to be in the form

A = kK (IL/ /8 )°

factor and the

Using the linecar regression method and substituing by A and A
w o (%]

by LLc/ /S into the Fortran IV progranm in the article Lol the

valuc of K and n are found to be 1,14443 and 0,633 respectively,

Therefore the relationship between the basin aree and the basin



53

shape factor can be written as

where

A =

A

L

L

c

1.14043 ( 1L/ /s y0e633

basin arca in sqe.km,

length of the main stream in km,

length in km, along the stream from the outlet to
a point ncarest the centroid of the basin

slopce of the main streom



LLC/FET_

Relalionship belween A and 11, /48

..... R - @
z = = ©
0 % T ~
i S YD DN BN
s - T o T o
= ¥ b i e=s] gt B
= — — s o = o
T Tttt At —f- '....IIII..II‘
[Tl 8 3 dngets. - —_— e L L]
2 58 AT PN BRSNS Sl Do oy T
I | NS G T ¥
= [-ll'l.” — e @
b i B et I o
=a 5 - b ot B T T e
- 1 =1 -+ T
T # i R
- - o
e s SRS Jrs—
L2} PULEN A PRI 0 O e
i Y IS B ) N Sy S
i T 81 e AR N g
A i o ) ! T 1 T
Al I [RER T ESERE R
5N T i Tk
T + T m”_ T ina i ¥ - .lhl._dl
-+ - - 20 farmm -
T T N T - S @
T 1 RELS LN ERS §3 85 IS $
n W HIN | Ll 1 ™
T j1 AR ANEEA o ___i ....._‘un.._l.m{..l.n
] A= el e
Er : EEEele
E L s -
= 1 - e - -
-+ T FLR1 B o e
- [ . I ¥ I I
T H i 2R ES 1 T T T 1
s e O — ——— II3
== e 4T 5 -
= 3 foe: : aSpSEETEs
- 1 = + e —
n - T —{ o~
3 - il : _ i s m
[ A NS iT T tHT 11
T D BRE | i T T T T
T T T ' S T
-~ T [FEH FEE t T 1 T
i Hl 1 N 1] T8 [N
e, ] 8 B [H i1 S L) RN R i
11 A ARE SN 11) HEREY EEREN K] b
- - B 1 T : i : -
. ; : + t
bl e T i LK} " L
L] 20 4 Y [ BH]
L4 . ™ o
I i 121 K
| | N1 ARAEY PE 28
] 10T 3 T T
= Ll - o
1
T
=k
|
by
me
T
- IREE ENL 8 Tl R |
§ PEEI MO M TR AR A RN
H T L o B Rt SR REA AR
H 4 EERL Y B U NI PR ES Nk
O o e

‘0D YIASSH § 1F44NIN

“YECM W JCYw S3ATTSAD E X E
CcovL oV .’u_:x:%uo.. o



	Chapter IV Results of the Analysis
	4.1 Data Used
	4.2 Determination of Basin Characteristics
	4.3 Flood Flow Estimation
	4.4 Relationship Between Flood Flow and Basin Characteristics
	4.5 Relationship Between a and Llc


