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Paranyu Mailpom 2014: Runoff Estimation of Upper Ping River Basin on Land Use
Changes using SWAT Model. Master of Engineering (Water Resources Engineering),
Major Field: Water Resources Engineering, Department of Water Resources
Engineering. Thesis Advisor: Assistant Professor Napaporn Piamsa-nga, Ph.D.

123 pages.

In the northern part, Chiang Mai has developed rather the area from the changing of
land use and they will affect to runoff quality in both rainy and dry season. Therefore, the runoff

estimation from the land use planning will make more efficient of water usage in the area.

Runoff estimation by SWAT model used the data of land use in 2004 and 2009,
respectively which is calibrated the model by in 2003 to 2006 and the verification of models was
performed during 2007 to 2010. The coefficient of efficiency (R2) in calibration and validation
models is the range of 0.71- 0.91. The square root mean square of the relative error (ER) is 0.30 -
0.40. The property infiltration value (CN) is amount of 70-95, which is consistent with the

character of the area.

This study is performed two scenarios namely the affect in Chiang Mai urban and upper
Ping River Basin by changing of landuse. Based on data in 2009 and changes next 5, 25 and 50
years, respectively (2014, 2034 and 2059). The simulated results the stream flow was increased
0.002%, 0.004%, 0.008% from 2009, respectively. Moreover the forest arca was decreased
0.03%, 0.19%, 0.41% the agricultural area was increased 0.01%, 0.09%, 0.19% and urban areas
was increased 0.02%, 0.10%, 0.22%, respectively. The result of changed land use in upper Ping
River Basin the results indicate that the streamflow was increased from 2009 with amount of
0.009%, 0.011%, 0.027%, respectively. Moreover, The forest area was decreased 0.45%, 2.28%,
4.55% and agricultural area was increased 0.36%, 1.83%, 3.66% as well as urban areas was

increased 0.09%, 0.45%, 0.89%, respectively.
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4 % 3’ [ 1 <3 3’ . . 1 4 % 3’ 1 3’
MIIAADUAIVBIIINIUBIUNVU (reservoir routing) 1ABN ATAADUAIVOINIHIUNIT 92
1 Y Y [ v v
sznoulildre MTAdsUAIVD1ININIVHIUNINI NITIAADUAIVDIHIU LN AN
1 Y
(Impoundment routing) MImaouUdIvDInznau luniain (Channel sediment routing) L& N3
4 @ 1 1 3' o @ 4 Y] oy [ 1 <3 g’
ADUAIVDITITOINITUALAHNNAHIUNIIE 1S UMTIAAUAIVDIHIUD 1AL
v o A b A RS A o
Usznoulidne dugavesihwessranuiiazmMsnaouAIAIUE 19N LT NSO UAIVDY

' 1 =} 2’ 4 o '
ATADUAILB 1NNV LaZ NMITANADUAIVBIETOIMITHAZEHNAY
1 a L o a
3.1. mmimma5°lmmumamqwmwm Soil And Water Assessment Tool (SWAT)

a S A 9 Ao & Y
wsmes iz ay naasluasen 8,9,10 tlag 11 Lmzmayjamnﬂuiumﬂ%

o Yo ' J a d A
nuuupiaes SWAT ladaedlu Idusnamilszinnvesnisifiimes Av .SOL, .WGN, .SUB,

.HRU, RTE, .GW, MGT

3.1.1. MWINReSNNEINUAY (SOL file)

A 9 (%

1 a o [ I 1 a
doyaauamisaswunmsldladu 2 ngu Ao doyadnuuzaunig

U

A

Mo uagdoyaanbuzAununll auauiavesauudazvie J¥o9i19nseo Inseeiniala

[ § [l 4 oy [ Y] wAa a 0911 I 1 @
MINu Gdﬁmzmwmﬂﬁaué’fwmam"luwnﬂu Lmzﬂmﬁu‘umamuuu%zgﬂumuwaﬂmmmi
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Y
dawansznuaeiginsveuih lundazniensaeuduoINNgNNINe Lazms ldamdeyaau

v Y 4
WU (SOL) @nsnUssmguanyuzyosau ldvatosu
1 a S A [ a
3.1.2. MWNNDINNEINUHNDINIA (WGN file)

Tudruvesdoyagioniadalsznoudls Arguugig
¥ =
7

§ v o 1w a J 1 <
ﬂ’JﬂJ‘dlfuﬁiJWﬂ‘ﬁ LUINaY ﬂWﬁ\iﬁ%Wﬂﬂ’J\i@WW]ﬂ ﬂ'nﬂ‘iﬂfﬂuulﬁ}%WﬂﬂTilﬂ‘UéUf)iJ”ﬁ

a

Y @ Y % 19 aa
ﬂ']ﬁﬁﬁN@]'JLWIuGU’ENEUfHJﬁﬂﬂJ@TﬂWﬁllﬂIﬂfJﬂWiﬁlﬁ"’ll@ﬂJ"ﬁWNﬁﬂ@]

U U

1 a (d‘ d‘ [ 1 2'
3.1.3. MWITUEDINNYINUYNUN (.SUB file)

v o d 1 oy 1 oy { [
swaziBeannuduiusaeg meluquih Joyavesquihaunsonazia
9 Y 9 1 [
nguausuFuvesnuauiavesduhdesn g lugquih Fsanmimugavosdnmgidszina

. 2B 0 { a & - PRI kY
mﬂclu’qnuwaa ﬂzmwaﬂ@ﬁqummmﬂ mﬁwumJﬁmaqgummﬁmﬂaﬂuuﬂaﬂﬂ FIUM

9
1 o 1

SumizeasuaueingnnIne luudazguihdesals Faanmnianieninlaena ljyes

q
Y
1 o 1

9 Y v 9 9 v
Qi1 .y ANVgIgaveId i lugui Anvaagumasyesdigesluguiil MszauNga

q

o 1 05} 3 QSJI 1 4 o o
quinanuavesqui Wuduiiu vz Idaudesduninmsaduazduiannuuusiass 11n

U

ATEALBUDY

3.14. M5 Aes MNeINUNLIoADUAUDINIGNAINGT (HRU file)

Y Y
A A A A

Wuiudaziunfegluntitonouausd 1z dIHAADATNIS UMD S NNBIRL
oy d‘Q a = oy ga Aa 9 o 9 Y o d' [ a Y zﬂy d' d!
WnEay s llaahldrauate mahdeyaduinezieadunisuimsdansiun &9
v v 9
anmuearlgnouaueIN1gnnIneINa 11l iy dadrunslenau daauvesriaauiiu

Y
ﬂzllﬁjﬂWL‘ﬁﬂ\‘]Sg]}ufl]1ﬂﬂ?iﬁ%?ﬁllﬁ%ﬁ']ﬂ’)ﬁhﬂﬂuﬂﬂEﬁ?ﬁ@ﬁi]Wﬂﬂ”lélsJ}’E)‘JJﬁ'iﬁ.l‘UﬁTﬁﬁ'l!!‘ﬂﬁ‘V]N

U

pilenaas
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J a s A ) g’
3.1.5. AN e s NNeINUa11T (RTE file)

I va o :I {1 1 :’
Lﬂuﬂ'lii’)llﬂﬂ!ﬁllﬂﬁﬂ%‘]ﬂWEJﬂWW"Uf]\iﬁ'llﬂﬁﬁﬁwﬁﬁ@ﬂTilea“Uﬂ\iuW

A

9 9
[H9991NMT91004 TUNTZUIUMTNNMENN ﬁﬂNﬁ@ﬂﬂ?ﬁqﬁaﬂlﬂﬁﬁW Tulnsevievesanirly

Y 1 v Y v v F
anii Faanmn lvesd i ruanvenvesdnimeran anuaasumaseIdiiae

q

v Y
AN 1Y 92 1A U0IAUIINMTAFALMUIUNINULVIIA09 DINATLAVITUAY
[ Aa S A [ g‘ Iya
3.1.6. mMWIauwesnnenuIinldan (GW file)

1 oy a [ qs/l a us/' 1 oy {
Tuarwmihldauniadluszuy 2 Fuldau e Yuumaildu (shallow) H3o
v Y ¥ ' 1
11111880 1511598% (unconfined aquifer) FaanunsarumMs ladound 1y (return flow) Adn

oy 1 g’ 2 03/’ ' oy = A c?/’ 09} ya A o . £ 3’ ya
mmﬂcluqilmllﬂ LLﬁz%ut!ﬁaﬂu’]aﬂﬁﬁﬂEﬁUUWGlﬂﬂull!!ﬁxiﬂu (confined aquifer) “]Nlﬂiﬂﬂuﬂ%

v
o A

[ 9
Tvanugdnimmeuenguii
J a s A [ @ Aa
3.1.7. MM NAEINUMIIAMINAY (MGT file)

o c;z a a o
Lﬂ"I?TﬁJ1fJGlJfJ\‘]LL‘1J‘1J%1a’E)\1ﬂ’JVl‘IJ ﬁfl ﬂigmuWﬁﬂWiﬂUﬂﬂﬂiﬁMﬂl@ﬂNHHﬂﬂlﬂﬂ
A 1A 4 ~ a A dy a [ g’
TTVUNVVULLALAY Iﬂﬂﬁuﬂﬂﬁﬂiuﬂﬁﬂ%%ﬂi%mu A9 519N15VOINUAY Lazn1sIAN15HI I
a @ o [ a a A 1
TUY Iﬂﬂﬂﬁ‘ﬂﬁﬁ'ﬁﬂWiﬂﬂﬂ"ﬁ‘ﬂ’ﬂﬂ !‘ﬂuﬂ"IﬁJ’E)ﬂﬁﬂ1DgﬂlﬂﬂﬂWiL%iﬂJM‘UIWU@QWGH Tuuaag

NUIIADUAUBINNGNNING



M15199 8 Curve Number ( CN )

28

fi1 curve number (CN) imau

dlnnauan ngNNMAns (HSG's)
A B C D
A a a 7 dy A 1R :’
waKlea - ganouazwiiad (Wuh luduii 85% ) 89 92 94 95
dy A 1R :l
- gaavngIN (WU TiFni 72%) 81 88 9l 93

Y 1 Y
[}

waegorde - thulwdies (Wuhluguii 65% )

Y v Y
1R

-t luwuun (Hunldduni 12%)
Y

A d' 1 1

nunNalan

A ] a = d'

Wa'ls (anwgnnInend ) - M5 (slope 0-5%, B )

- N52AY ( slope 5-20%, C,D)

Y
% %

- 9u3u 1 (slope 20-35%, E )
917 (ANNENNINEIA ) - N1 ( slope 0-5%, B)

- NAF2AY ( slope 5-20%, C,D)

&%

- guiiula ( slope 20-35%, E )
HW¥ATENana (ANINYNNINGIA ) - 131 ( slope 0-5%, B)

- NU5ZAV (slope 5-20%, C,D )
- 9u1fula ( slope 20-35%, E )
WINgN (T7INgNNINGTA )

Y Y
' Y [ 9) 1 9 1 a
mwmﬁau”lnwmaa, ”lwgmaﬂ ( aqu‘wﬂ’mm?} )

auwa il ath (anmgnnined )
Vuugansss (a0 ImgnnINea )
'l (aamgnnIned )

T5911

Yy Y P
18

A A o A dy A ]
Wu‘ﬂhliJG]ﬁJHW (DU NIDATD WUNTTVIBU )

77 85 90 92

46 65 77 82

77 86 91 94

67 78 85 89

65 75 82 86

62 71 78 81
63 75 83 87
61 73 81 84

59 70 78 81

58 72 81 85

55 69 78 &3

51 67 76 50

39 61 74 80

30 48 65 73

32 58 72 79

36 60 73 79

30 55 76 77

59 74 82 86

98 98 98 98

307: Arnold et al. (1995)
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M519N 9 M3 MUNNGUALUNIIGNAMEAT ( Hydrologis Soil Group, HSG )

nquaAY

J
NNYNNAANT (HSG )

AAAY

b
A (F11hd)
Jd a

B ( Ao U191
Y '
C (AU 1IFII)

=< o 4
D (51U )

26,27,28,29,30,31,32,35,36,38,39,40,43,44,45,46,47,50,51,52,54,56
33,34,37,41,42,48,49,53,55,60,61,62
7,15,17,19,20,21,22,24,25

1,2,3,4,5,6,8,9,10,11,12,13,14,16,18,23,57,58,59

1301: Arnold et al. (1995)

v Y
A15199 10 Lﬂﬂ!"ﬁﬂﬁll‘ﬂﬂ%ﬂﬂ"ﬂ@ﬂﬂ1ﬂ31115?)'1! (AWC)

g9 lifimsmizalgn gamamzilgn
AWC 5 » -
T uaawag 17 NaaAg
AWC T (ANUFUAT) <05 <12.7 <04 <35.6
AWC IT (ANUFUDAY ) 0.5-1.1 12.7-27.9 1.4-2.1 35.6-53.3
AWC II (ANNFUGA ) >11 >27.9 >2.1 >53.3

1301: Arnold et al. (1995)
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v Y
o a 4 . . o a
MM 11 WUNAUNNYNAAIEAT ( Hydrologis Soil Group, HSG ) AUANYUZIDAY

ny  Au AUTIU Au wmi i luAuiy
. A Al N5 (%) milen  sowvesdu 1l
anvuzIloAY
Bulk Available
(%) (%) density Water ( % )

AuUNIY A 85 +1.5, 1.40 3

%C<15
AUNITIBTIIU A 7091 +1.5, 1.25 3

%C<15,

=2C<30 1.25 3
ausmulunse A >52>43 +2, 7-20, 1.25 3

%C<=30, <7
<50
AU B 52 28-50 7-27 1.25 3
ausluaznou B >50, 12-27, 1.25 3
50-80 <27

aunseudla B >80 <12 1.25 na
auTumtealunie C >45 <28 20-35 1.32 3
AUT I D >20-46  27-40 1.32 6-8
AusUmienu
AzNoU D <=20 27-40 1.32 8-11
Aumiteunsiy D >45 >35 1.15 3-5
aumie)uaznou D >40 >40 1.15 8-11
AU D <=45 <40 40 1.15 4-6

301: Arnold et al. (1995)
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¥
Y 1

dd‘d‘ a ) d' ]
4. ‘ﬂq‘lsl{]‘ﬂ!ﬂﬂ?ﬂlﬂﬁﬂﬂﬂlﬂﬂ1ﬂlﬂﬁwuﬂﬁﬂu1ﬂ@)ﬂ

Q Q

Y Y
1

Y Y
MIthasUINMUgNNINeIveIiuNguihgesliNug U guUaNMs FUgaUD IR

aumsn (1)

t
SW = SVVO +21:(Rday _qurf 2 Ea _Wseep_QgW) (1)
=
e SW, o ﬂ?mmﬁyﬂuﬁquﬁw (W.)

SW, = Usinanhluduiudulusui i )

t = a1 ()

R, = Usinaru i i ()

Q.. = USinanhiauludud i )

E, 3 USinamsmeszmeluSud i ()

W, = ﬂ?mm{ﬂﬁafﬁumtjsf?uﬁls?fﬁuﬁlmfuﬁ i ()

Q. = Usinanh1gaui lnandugdnhlusudt i i)

4.1 1MAIAY (Surface Runoff)

Y 9
nmsfmalsuavenihnmmny taz AoaTIng Ivaveuihmmgege Taold
9 J [ 9 ¥ . . . 2
Voya1Wus 18U A18n131)524nA 1% Soil Conservation Service (SCS) Curve Number #411013
QJQddyQJ J g’ 1% | 9 A o 9 v A 9 o Aa @
175U deyavesa iy wIuazitiuveyanianudAyd1miuds Scs dmsuninia

1 < A 9

Ysmnarurate q duiis Tasdoyaniisrsmsmnudeyaduniiniioondn 1 Tusz lulinase
Y ]
nuusiaes uavzlinadonnuazideagnassaenismuranimunensaulsuudas

13 hl‘l/iaq (9 921935 Modified Rational Formula
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ﬁmwnﬂu%Wmmimmﬂmﬂmﬂuﬂmu Tael4euns sCs ﬂ\i’d‘ljﬂﬁ‘i/] (2) uaz(3)

2
Q= (F; 00283) R>0.2s @
Q=00,R<02s )

Tasauls s azinnuduRUS A1 Curve Number (CN) :10aUMTN (4)
100
$=254 1) 4

SIEETRTATE i)

.
[e2)]
=

I

Retention Parameter

7
I

AuautAvesAudInauaAni UM IFnau

@
Z
Il

1 Y '
4.2. Qouluanuauluauisudy (Antecedent Moisture Content; AMC)

Y F4 [
Ysmannuduluau TasnansannndSinuduazaunsmuaiannountiing
{ A o 28 = ' v ' I A v o X
AuNNIsN 5 30 309N 5 NS NggnIsizllgnate Taeniseenidu 3 nadl AaTius
Y ! o Y Y A A o = A dy a
dvalinstSuuna N Tdeglunsaiferny aMc lunsaiais 9 mwidou luanuduluau

Aountnnsald Taglumsdsua oN daldaaaunisn (5) uag (6)

CNII1
CNI=
(2.281-0.0128CNT]1 ®
CNII = CNLI (6)

0.427—-0.0057ENLI

e  CN = ﬂmauummﬂumﬂamuﬂumﬂ Fnau
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43. 9931713 Inagega (Peak Runoff Rate)

uuuiaes SWAT Uszuumdnsinig Inagegalaeldis Modified Rational

Formula taad 18@3aumsn (7)

_@O® -
P 3.6
1iio Qpeak = 5@]51ﬂ1‘illﬂaf:[\1fm (au.1./3u19)
4 a
C & auilszansiim
i = ANV UVDIRY (un./%ﬂm)
A do o
A = PHIANUNTUU (NT.0U.)

v
4.4. M3 lvana91314@11i1 (LATERAL FLOW)
o Y Ja a 9 o 5 4 19
mM3sraeams lrnanietneldmnuTasl¥uuudiass Kinematic Storage Wen1Iag
Y Y
Sloan et al. (1983) taz @31/ 1A Sloan 1Az Moore (1984) tut1aostisgdrannis Inavesii

1dauaums Inaauiivuaiasy JuuuuaoIlaaINIUIAAUI

9 v £ ]
mssmulsunashluauiaunso lvasenuonauluduguideaunsi ()

1000 Hg - ¢ - Ly,
S\le,excess: 02 ¢d il (8)

Y 4

MUIUNITILI81 ANUNTUFUAY (Drainable Porosity OF The Soil) A4erunNI3N (9)

Dy = Psoit — Pre ©)

Y [
AUMIANNITINT IMaoenvoii (Velocity Of Flow At The Outlet) #aaun13# (10)

Viar = K -SiN(ey) (10)


http://cpfshe.cpportal.net/Default.aspx?tabid=211&articleType=ArticleView&articleId=421
http://cpfshe.cpportal.net/Default.aspx?tabid=211&articleType=ArticleView&articleId=421

34

Y < g’ [ ~
ﬂ@gﬂfmm‘immgmmi"l‘ﬂaaaﬂﬂlmmmﬁnmi% (11)

Vlat = Ksat ’ tan(ahill) = Ksat : Slp (11)

AUNIMIMUIUSAIINT TraneinaldriauaaaunIsn (12)

A
o SW

ly,excess

K

sat

Qi
Slp
Dy
L

hill

2-SV\4y ‘K -sIp

¢d ) I—hiu ) (2

Qlat =0.024- (

= Bnanhiiaunsoszuneldhusuauaug (W1,
= saturated hydraulic conductivity (W3.)

= Ysnaims lnadwshaldiaauiigaeen uu./su)
= ANAATY

3 ANUNFUVDIAY

= hill slope length (3.)

4.5. M3 lvaveai1dau (Groundwater Flow)

Y
M3asims maveairldau Usznevlidde 4 @91 Control Volume Av HIAY

=

a oaj X g { o g’
[WAAUFUIINNY Shallow Aquifer 1122 Deep Aquifer 9NA® WLNN13 1Havoed13i1 (Stream

A3

Y
Flow Area) 1miadau 3 lvadiudnaluwasiniies vag 1 1vandy (Return Flow) 910

. =& = oy 1 £ A < =X a IQsJ} . I oy A d
Shallow Aquifer a9z H1hd unila lvaduanasduasgisu Deep Aquifer Tagazidluimilu

v Y
dyungudellvesszuy uaz vgluiing Inadeunduesnun dmsvaugaveshdmsy

Shallow Aquifer LLEAIAITUNITN (13)

aq$h,i = aq$h,i—1 + Wrchrg - ng - Wrevap - Wdeep - Wpumpsh (13)
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AMTVaNAY011IUDI Deep Aquifer LAAIAIANNITN (14)

aqdp,i = aqdp,i—l +Wdeep_Wpumpdp (14)
A a 3’ A g [ :ll v A
e aq, = Usmanhinunn lugy shallow aquifer(sh) 13U i (uw.)
a 3’ { g Y] lel 1) {
aqy, ., = Usianhnnunn lusu (shyluiui i-1 @)
Y ' F v
w = Usuranin lvadhadsu sh Tusui i )

rchrg Q

a 3’ d' a Aa 1 = [ d'
= ﬂimmum"lwamﬂmmmqmmmwﬂmum i(vu)

revap

) ” .
Weeep = Ysuanin Inaandu sh avg deep aquifer T Iuh i (wa.)
Wi mnsh = ﬂ?mmﬁwﬁqumﬂﬁi?u sh JuSudi i )

aqy; = ﬂ?mmﬁwﬁsﬁuﬁﬂiuﬂ?u deep aquifer (dp)lu‘iuﬁ i(uw.)
aqy, = ﬂ?mmfnﬁsﬁuﬁﬂiuﬂ?u deep aquifer (dp)lu*iuﬁ i-1 (W)

¥ Y Y
4.6. MIAADUAVDNIIWIUNINN

o Y 4 o 3’ 9 a a )
UV SWAT 1%ﬂ1ilﬂﬁauﬁwmmmﬂﬁmﬂqﬂﬂ’mfn (HydI‘O]OglC Flow

o 4 @ g’ ] g’ o 1 [ 4 4
Routing) Iagf1ulan1siAdoua1ve 1 1d U1 uilug192a15195u (Daily Time Step) Hag

1 o oy o Y o o 9 ] { f {1 g‘
Tugmsmunasii ldansaninsdasswuy lalugiaainenuuuununaiivue

Q

=

nm 9y Y 3 9 o 3’ aq ¥
Glﬁﬂulllﬂ IﬂUﬁ']ll'liﬂa@"ll@ll“aT]L]Jui'lﬂagL%ﬂ@ell’f]\‘lﬁu'lﬁﬂﬂ'l\‘ﬁlj’l\i"ll@Qﬂ13u1jﬂﬂﬁunﬁiﬂﬂlu1ﬂ

3’ [ v o A = y
voamaihamenanivindalusddmasun1any ANa1AMNI1aY19 (Channel Side Slope)

U U
Y
]

< ) [ dy A o 1 . o o 9 42’ A a g’ 31
Wu 2: AN TUNUNTNUINIY (Flood Plain) Lm‘umamﬂzmmsﬁﬁwumaﬂim1muﬂumm1
= = ' = o ° ) 9y v v < '
UANUANUTINDITAITUANTINUUA I@EJ%$ﬂ1ﬂu@cl1’iﬂ’31llﬂ’ﬂ\?ﬁll@\ﬁq\iuﬁ/nhﬂ’JNHJu 5 1MmUes
4 vy g‘ Y <3| A 9 ) Y 3’
AITUNINATHUUUDININUT LAY mmmﬂmmwmﬂu 4:1 159 0.5 VOYAUUVIVDINIIUN
v P v v
Y 1 o o o o 9 o

152n0UAIY ANVENIVDITINVBININH mmmwumqmmmﬁﬂmam AITUNINNINUI
9 1 2} 1 T o a . :’ ' :’ '
PIHUY ANTHAIAUNUYDITNUININY maudseans Manning’s n Y9INWUT LUAS NIUINIY Iﬂﬂ

Y Y Y
SWAT/GIS ennsniimsesendeyaindnnugiu wu anwendni anvaamioai
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Y Y v
suanilnasen (Outflow) 11n19ved e lannaunsn (15) vag (16)

= SC(]. +S.
Q| SC( i +S|—1) (15)
48
SC= 24 (19

° ' . T g’ @ 3 g} &
MIAIUIUAT Travel Time 1AINITHUITIANNGIINNUIVINOATUTIVOIU “dﬁﬁ?ﬂ

@ % LY % {
Travel Time 32 UANUFUWUT AU 1MaLUVU Non — Linear aataadluaunisin (17)

2

X
1T =X qr (17)

[ @ ] g[ { ° 0 .

89513 1va vag dasuSvesiundsrziivis Iael9aun1s Manning’s Equation 92
o ° { g g/ { g} o w
‘Vl1ﬂﬁﬂmamﬁmummﬁﬂmmmﬂm tag ﬁ 0.1 Ell’eNm”mﬁﬂ"u’amnm ANAIN U Iﬂﬂﬁllﬂ”li

[ =) Y v ~
@@ﬁTﬂTi“lﬁﬁﬁTlJWﬁﬂlsllﬂuulﬂﬂQﬁNﬂTiﬂ (18)

A
qr=—R??JS (18)
n
A a J o &
e Q e Ysuani Inasenvesiuii i (au.u.)
9 [
I = Ysmanh Inadhwesiui i (au.a)
Y 9 v
S., = YSuannugriheed i ium i-1 (au.u.)
SC = f Storage coefficient
TT = Travel time (foﬂllﬁ)
= 4
R = Selvamans (1.
P
n = dulszansunuiia

)
e
=)
=) 8

5. NUWBSNUNYIVD
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Y
a a J o a v W o o 1

Ananay (2546) laiimsdszduduiusmmdnirdesvesilszmalnedrodoy

S '

a

FTUVANTAUNA 1A LUV 5ITUANT SWAT/GIS nadiAny : Wunquih

a
U
+ =) 1 = 9 o Aa A
ADUUY 9.9UNDY %.!GISENG],WN %1ﬂﬂTiﬁﬂ‘H’lIﬂ3Qﬁ513ﬂlﬂqyﬁﬂlﬂﬂllﬂﬂﬂ1ﬁ@QﬁW‘ﬁWimﬁ“ﬂ‘ﬁ
Y v . d? A g A A ~
SWAT/GIS ulﬂWWUWI?JﬁLLﬂﬁ?J Data Analysis ﬂlulW@Lﬂumi@ﬂN@GlUﬂWiﬁ@UWIfJ'U Tﬂﬂfﬂﬁllﬂﬂ
Y
Base Flow 31nUSuanimi lae 1435 HYSEP (Streamflow Hydrograph Separation And Analysis
9 ax .. = = [ = g‘ o oy A
Program ) 73835 Sliding Interval ﬁﬂ‘]&l’l!fl/\lﬂﬁﬂWiﬂﬁULﬂﬂUﬁNﬂaﬂl@ﬁuW uae ﬂ']ﬁhlﬁasluﬁ'IHW fo
Y Y
1IM159U (Total stream flow) WINHIAY (surface runoff) 1AL NS Tvialdau ground water (base
Y 1
flow) iy nagrmamsan ldirliiauedieuuuiiaesszaunugs Feamwnsonaas
Y < o A Lﬂy AR
mﬂgauuizuumiﬁummﬂu LLUU%Wﬁ@QLﬁ@HUlWU 360 99711 HEAPIANIWHLUVTIZIVOINUNANY
Y Y
a o 1 o 1 1 a J [ 9 [ [ 1
Ltazﬂimmuma1ﬂ1uqmm W‘]J'NIﬂﬂﬂ']W'lﬁnJ!@]’E)ﬁellf]\‘]LL‘U‘UﬂTﬁﬂﬂﬁ'lﬁiﬂﬂ']ﬁﬂﬁﬂlﬁﬂﬂllﬁﬂ"I

dy d‘ 1 Y 1w 1 dy dl ' o
CN "’lJ’f)\inWﬁJ'lUliJWHﬂ‘U 75 a1 CN YOINUNNBATATTUININD 85

' v
A 1o

= d‘ s}d'a 1 g] 1 dy
Tows (2548) Anwnansenuvesmsasunlasmslgnauasiitmlunu BENRN
' 9 o a o £ g o A
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