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Abstract

Lacks of geographic and hydrological data system of watershed
has been a limit to hydrological analysis for water resource
development. Existing data are scattering among govermnment offices
and are yet to be analyzed. This research is to solve this problem by
collecting and collating hydrological and watershed data and derive
runoff characteristics for middle and large scale basins (basins of order

5, 6, 7 and 8) in northeast of Thailand.

From this study, in the zone of annual rainfall less than or equal
1,300 mm, the streams of order 5 and 6 have most of the runoff in
rainy season and the maximum runoff are in September at about 30
percent of annual runoff. The average monthly runoff in dry season is
about 2% of the annual runoff. For the stream of order 7 and 8,
maximum runoff is in September to October. The maximum runoff that

occurs in October is usually higher than in September.
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In zone of annual rainfall greater than 1,300 mm, the runoff
from basin of order 5, 6, 7 and 8 are mainly in rainy season. The
maximum runoff occurs in September and October. The average
monthly runoff in dry season is about 3% of the annual runoff. In
addition, the Mun river basin of order 8, has much more runoff in the
dry season than others. The order 5 and 6 basin have very little runoff

when compare to the order 7 and 8 basin.

Regression analysis of runoff and other characteristics of the
medium-size watersheds reveals that annual runoff fits well with the
watershed area and main river length but not conform to slope of the
basin and annual rainfall because of a little variation of annual rainfall
in Northeast Thailand. However, since the rain is a source of runoff,
rainfall was considered in runoff analysis using the concept of runoff
coefficient which was investigated in this study. Besides, runoff from
groundwater does not relate to basin characteristics. Prediction of
maximum runoff in dataless basin can be determined from the ratio of
maximum flood and average annual flood, which was also investigated

in this study.
N

MWW a“wLﬂuﬁaaﬁswwﬁmﬂafﬁm&wLﬂuﬁuﬁmﬁmﬁmwmx
3mu€jui§wLﬂuwma*ﬁugwuaw%’wmmﬁwLgazw§wavn35m sluajmzw dmiumaayTu
aaﬂLﬁmmﬁa‘uaamzmﬂiﬂaéwﬁwhm mmmﬁmiﬁaQﬂmwmﬁmﬁwméwﬁmm@%m
1 3 svuude Ejmmm ejm‘fﬁ LLaza"mE‘la‘ga TumsnasumsSansganiniudayarms
QwrﬁwmLLa::‘ﬁasﬂamaqﬁmam%mmzﬁu&wﬁmwNéwﬁﬁymﬁ Hasnaginlimenn
ﬂi:;l,ﬁuﬁnamwmadéwﬁﬂumﬂﬁﬁmmﬁﬁmﬁ (supply) Ysenoy (2633) ledevinasuy

3T EE LTINS ARt e dNUaY Panoy dn ahudazenefisulwaifiug

sdne g luusmd 1:50,000 Rotiudnhidiud 1 Sdnhadui 1 sesmelna



snouazamcAns vstanivhanguih lumensiusaniddnila 25

somsianfaiudrhaiud 2 lwivsafeniutinhdeui 2 nasnsuiufany
fmhandud 3 Taudsushaninaudan ) Sednhddudeniilusnnatauna
Lﬂuéw&wéwﬁuqnmLﬁ'ﬂwaaanq‘wua Lm'ﬁwéw&wﬁ'ﬁéwGﬁueﬁﬂwaaaéwﬁwﬁﬁéwtﬁuqandw
drsurasdmhar i Aouuas uamnnﬁﬁaﬁm‘iﬁasﬂaﬂmﬂuﬁ@mm ot lune
arusendtaniovenlsuneing - amiiFunedoninoiovsesotesniime
arfupanideamilelussuy GIS Sinumsd 1:250,000 NINAILANNANEANHITELIY
whothesmhumenyiuoandanieluseuy  GIS anwsdi 1:50,000 nswa
Usumu  uarnsuwamlardEwaInY ﬁmLﬁu%aagamﬁw?wimaxﬁmu VRN
swum‘%mﬁaéwﬁwﬁménﬁa@awmiﬂ Toemessdundmifidusshdmstitiimsa
i Ko mdTuifishmassarauelathedhissdisainisnd 1: 50,000
Tue a;uﬁwﬁ’f;azmﬁa q‘mﬁwéwﬁug sl awig dneun dhila uasiedd Taedaifiu
Duszundeya  GIS LLﬁam“ﬁasﬁammﬁmﬁm‘mﬁmQmauﬁ@LLasﬁnwmzmﬂwairﬁm
Psnashvi i ldangsoh (anmal rnof) Sammsiwegedn (maximum flood)
anwnigms auasmensrngwihanmaeest] (temporal distribution) wasdnau

ﬁ?mmg{mﬁﬁﬂﬁau (base flow index , BFI)
L - 3 1 ‘t‘;
QNﬂNUWW%ﬁ1%ﬂQQQN%’I

mydoyasia lUiusnsnms Fitugmasdanhlas dinh uavdmhya o

ey FeTsi NS esRRatig GIS uardayaanusmil 1: 50,000

Snwwosems aestiavi

SnuoemsimarasivhnodenluwaaBinamsedoiidiosnhviawhiy
1300 fndues udasluqUdt 1 wuhdahady 5 wer 6 SBnoshannlugaongehs
nardlengase baiouiueneulseanm 29% —30% sanBannaivihedeil] Hove
qqﬁ«mﬁ’%mmﬁwﬁmﬁ'ﬂmwiamﬁamzﬁmﬁammﬁﬂszmm 2% anfsnnaiviindeis
i‘lLmzﬁ’%mm&wﬁwqaqmaaﬁm&wéwﬁu 7 uae 8 aufin wdawiuenauusionaaziinaean

Thwdougmen



a €y o
denay ﬂ‘swqa waznnuie @997

¥ (W00

35

)
~ 5
& 1 A —d— i
[}
g 30 i & a1 s
V(;C 1
= 1
- 25 !
2 H —&— iy
'Vg ] o @
= 20—+ — DAY 6
= :
roy 15 ! ‘ s
g - : 4 =i
= ! . o
=Ry i 4 Ay 7
h i |
\f; | s
o N —— 3111
5 —i——
= , Le S | A1y 8
= 2z : s =

1181 (1fa )

' » » L3 e L4
Eﬂ'ﬂ 1 nﬂﬂmﬂwaequmuma:mau'luwml‘%mmmNumauﬁaﬂuauniwimﬁwnu 1,300 uu.

y ¥nggdu aan)
35 .
] 1

= ' | I -
£ 5 s 1 —h— g

=

] [} L

@ : : A 5

= 25 i

-~ I
= i \ =& qinin

= 20 i / e 0w

k= ! MY 6

=
= ' \ s

g s T i ——gui

2 i '\ :

e i i Ay 7
e 10 —+— - ——

a ! ! ,
e I i —8— gy
\-Iz; 5 l 1 — 1
= l > h A1y 8

0 L E!:ILL
2 g 3 2 2 3

180 (e )

1 » » » [ »
9U¥ 2 nﬂwvhrfwaaq’umLl.dazmau'luwmﬁmmmdumanmﬂmnniw 1,300 aal,



dnenuaruisiEn: ssanivhanginh lumassuoaniduamils 27

o
197490 1

anasaliAawuguzasani uganilae

Fadmh Adudnh s AmETEID seduiu ()

AN, Van (nal) S ¥
ARSI 7 13,007 423 380 140
WLNA 6 3,968 250 230 160
vaenhil 6 2,750 145 390 160
Wyae 6 1,834 104 160 155
i 6 3,803 164 830 200
nasnTn 6 9,022 381 380 140
ﬁaaﬁwgu 6 3487 263 500 140
dhans 5 4,067 182 380 175
MLTH 5 2,969 64 430 200
WU 5 666 67 165 158
vhenimii 5 658 96 1,440 245
e 5 3,468 128 156 130
WLV 5 1428 128 340 150
Wen 5 814 62 220 130
Wehed 5 1,458 132 340 130
fmiay 5 2,608 73 830 245
Faoigu 5 1,432 104 500 158

I

AU 5 1,674 69 600 310




28 Usznay Alaung uasgnidd edasne

a
@139n 2

amanTANuIUYaIa I uasnihd

%af‘h{iw Arvudiin Aufisui mmmaéwfn e (31.)
§13.N4. Wan (nal.) S vhenh
wshind 8 49,477 946 642 110
Snimas 7 14,677 328 200 153
dnid 7 12,735 408 642 163
Simos 6 6,437 174 200 190
AU 6 594 58 380 160
A 6 8,025 160 170 140
gy 6 4,853 93 700 187
&g 6 4,198 32 300 120
a7 6 4,079 138 642 188
RILIPEN 6 1,717 64 598 188
a1hn 5 3,148 51 170 160
vowon 5 881 42 350 130
Wedang 5 401 33 280 162
IWEE 5 536 57 300 165
WL 5 590 45 440 165
Ny 5 1,231 51 700 189
vowsy 5 2,627 81 800 189
auan 5 1,632 41 580 210
i 5 1,148 53 642 210

MNTEM 5 516 76 580 200




fnsoussusEMTvaranivhangih umensiuseniiaamiia 29

e 3

L4 L3 »~
anssaiAnuuasnih uganina

Fadmin defudu fufisinh anETAD e (1)

@304, Wan (el i v
miﬁwz‘ga 8 70,740 708 180 100
ei-nﬁwa.ula 7 63,136 582 180 116
Rl TRL! 6 3,990 233 154 110
&udenlva 6 4,435 208 160 120
Adsuna 6 3,810 168 159 132
RGN 8 3,532 143 137 110
&ufualne 6 2,954 192 318 155
GRICIHIGL 6 £,083 302 270 138
FILVIYIU 6 3,692 172 156 117
aduay 6 4936 138 168 127
oo 6 4,803 209 400 110
WLy 6 3371 148 238 110
GEIGInH 5 2,022 102 941 180
awlag 5 1313 96 168 128
FIWAUW 5 987 105 132 116
wuazla 5 1746 75 150 128
dlantiae 5 2,199 78 156 100
Wiy 5 3,417 161 130 120
AN 5 1,371 81 187 153
nLADY 5 3,538 234 256 165

FIWILINEN 5 2,345 112 470 180




30 Usenay ﬂwqu wornnide efmne

dwsu e B wadeTelannnm 1300 SaaaT SNHUEMT Mauae

a Yo Y ) a 8 A a
lugquit 2 divhandhady 5 6 7 wer 8 Fannaufialungehilasiicngegeiiiolu

WoutuenauIvanm 26%-30% uandaugmantlstinne 28% -36% HavNeng)

ppariienBannsivhisdsliusaudowies 3%  veaBuosiviaderietiian Gt

dwhgegaiiiio budougaasarilengenhbudouuenss,

1 VT ALY ST IV Ry

U3noshviadeal) (annual mnoff | Q) TesgrhTwANAIALEWG 1)

} 14 ! b2 v ! .
NQQWNHNWM%‘H@ﬂU‘U%W@W%‘YﬁUﬁJLLa%ﬂ’ﬂNm'}mﬁﬁﬂaﬁ LaENMINAeN I nuage gﬂ%

v v fu A odey Yo - a P
SUAMNFNWUINUWANUNTUIN auanluasmsh (1) fasamsi (3)

qilay ; Q, =0.2874" r=0929
auhd Q, =1.8604°7" S r=0972
qudiala 5 Q, =0.77094°% . r=0.933

fsuuSanshaup iyt lasanumetuasa e nuduwuitasann

MuSnnaiwedenatl  uadlosnduiuiRduddyinifeiy Fai [slden

ﬂ%mmmanmwuﬁuﬁuﬂugﬂmadﬂumwmm"m,m'i (multiple regression) LayaN

SI5EANSIAY (runoff coefficien, &) WA WAUARSIUENMTA (4) RaaumaTi (9)

auhlas Q= 0349947 R 4= 0.939
Al O, =210004°7°R"”: r=0.973
qank

e O, =0.77274MCRYT 1 =0.944

awhlas @, =024314R r=09132
auhd 9, =0.12014R . r=0.9573

e o Q, =0.09744R L r=0.9901

(7)
(8)
&)



SnwoiuazguimalFnT varaniviinghiumens ugsnidsamita 31

G My & o Y a v o o & o
%mu\l@mmammﬁ%mmmmwmmEmlaﬂugﬂ‘ummmamwuﬁwmamu,ﬂs
o ‘ o X Y o e & ol ¥
[EuMsy (4) 9 (6)] PaNNEUIUS (r) FIUNNMFINANNFRRUSTUAR AT
- L a . o . 4 e n LY 4
IWENDENILAEN amiumimwwfhmmm“ﬁaﬂugﬂﬂna@mauﬂsxawﬁmm [@umsn (7)
<% Yo a
o (9)] wum mamﬂixawmwm@wﬂmmw&j@q@ (k=02431) sasmunAadnht
L v e Wy, o EE
(k=0.1201) uaegsrhna (k =0.0974) euddn aufiuldd edalsedvbimuls
v s v, vl i
AugsaiuLSinasivh (@1 & SensnnySinoshvhisnn) deiu endudssiniivinhay

v

TV A ¢ CE e P
dwshdsuanissnmmaniienanizasganingu Snumams [ fud (and used) dnwns

v 4
0954 (soil type) Wudu e JesAnmenuduiusssr e dudsEannihvimy

v s g ! i: |
SNWDASYINTHFNFATTDIRNU @a\m

da o = Sanowimhindesed (Hugnuieniaes ; MCM)
4 = fownsuthu (N9Rlames | km')
R = Usnoshsuadensd (wes  m)
Foo= enamMNdawug (correlation regression)

Fadmhwhanii laau

nmsAnmanaET s ades i ImIGFY (base flow index,

BFD) fudnyosmimanwassgaiuas Snoshauaderidnwun Sanadaiudias

W (r<0.703) wazilasnnBnanivhitinsagludnihduligiinannBanhingy
TP L P y o Yoy v

TudwnlsaddimnmhliduihBanosbonndedfieuiBmosivmmsan oy

msnendadnaivhanihdsuiahdamuddnyiasnn
Sasmsl
26191N19 waﬁjﬂﬁiﬂ

) = ¢ u . a
Iummaammmw%amwmﬂ%aqaq@ (maximum flood, Q,) WU 269

b
§alaa a

msinamantivianyet (mean annual flood) AAMNANAUENATUTANUASTING WAy

Wadasmemdanmsivagege Assnsomldandeandannsivagegn fudanms



32 thsnay Alaung uasnndie eEnmne

InaindehvnameSAnunsiAemd (return period , T) 619 GaauMSA (10) Haasms

1 (19)
a‘iw'.ﬂm
0, =0.7709 4™ ; r=009538 (10)
Q,/0,, =0.8836+0.4458/nT (11)
fanind
0, =152847"% L r=09213 (12)
0,70, =0.7577+0.9284InT (13)
GEOTGEE)
Q,, =1374 r=0.9244 (14)
O,/Q,, =0.8151+0.7085/nT (15)
B0 Q, = 5@mmﬂwamﬂmqqqa (maximum flood, cms)

0,, = fermsmanasiminmet (mean annual flood, cms)

4 = wunseh E9etlames, km)
7 = UMINAU (return period)
unasgy

1 gohdei 5 uas 6 lwaaBnowwedeiiiasnimiawhifu 1,300
P a 5 ; a a_  u |
fiafnms aiitBannnisnn utngrhuasiimgan uAauiunum dm
g 7 uae 8 PSnaniwhgegauananasfialudauiueneudaio
aanliludougmey  dbuamBinamusdvidiannnh 1300
Jafuas ehau 5 6 7 uar 8 fSnasivanniugengauassien

gegainludeuuneaiuanfougman



[1

[2

dnunsuargmiaaiing masasivianginiumans iuesndsamila 33

dansangeugahddy 8 aziitnoniwhannnhauhadudy damau
2 72 ] i % L 5
hddu 5 JffnaiwhieasnniiaisuivlSianhmaasguheaiey 7
WAz 8

¥4y v v EAdn X o4, v .Y
Sy aenalianuduiusnanurwnaRuRshwasaNNL 81
w a v w ot w ¥ a "
win  sasianndiuitisusnniulSinonhuadarsluazenadueag
andy
(.73 =Y !‘: L U t - [ % i I:
Ardadseanadmiiludiuanien maINENEREN M NYRIg 1
f v SuX A O o a i [ 3
I AnueMS U Anvatiaradiu Wudu fai adsanmenu
[ [N | ] A‘l; VoA W | l: 4
amwuﬁsm’Jmmaxﬂszﬁmmmnwaw&mwmUmwmaa@ummeﬂﬂ
w VoM Y8 ua a v £ [T ) >
Fadunihi dnni i fudenudiusiansnniudnumememanm
rasasnhiarlRannhnu

\ o ¥, , = @ daw
ﬁmwmﬂwamammmmmﬁ (mean annual flood) Senudiut ey
PNAHUATUE ﬂﬁmmé’@mmﬂwamm:qqaqaﬂ oy leananT
dausenidanms inalivangege fudanmsinawdeimans e
(mean annual flood) AiMUMTAAGINE dauardanmsinandemiiag

Sivnnmaafuisuh
7 a
OhGRERREEE!

vsznau Alaaung wer we. gy Aulse, 1996 mamBnaimiase
a7né’nﬂmzcﬁ%’aw'wﬁnfwaaq'mfm Aernssens s, 97 23 atiud 1w
133-147.

Sokolov, A.A. 1962. Interrelations between the morphological
features of basins and of river network, Meteorol, Gidrol, 2 (in

Russian).



