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Abstract

The rainfall-runoff is a very complex hydrological phenomenon, as this process is highly
non-linear, time-varying and spatially distributed. The average slope within the watershed
together with the overall length and retardance of overland flow are considered to be the main
factors which govern the runoff process. The natural resources conservation service curve
number (NRCS-CN) is the most widely used method to estimate direct runoff from rainfall,
due to its simplicity and the use of the single CN parameter. However, the NRCS-CN method
has been developed for limited watershed area and slope. In the present study, the modified
NRCS-CN method for slope and CN conversion have been investigated to determine runoff
potential of a watershed in geo-spatial environment. The NAMYOM watershed, which is a
sub-watershed of NAN basin located partly in Nan Province of Thailand; has been considered for
analysis. The daily rainfall study has been carried out for year 2013-2017. Analysis of variance

will yield F_, = 3.11 F_,= 1.61, which F_>F_;, which means slope affects the amount of runoff.

crit
Keyword: NRCS-CN, Rainfall-Runoff Model, Remotesensing
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U318y NRCS-CN (The Natural Resources Conservation Service Curve Number) Fals
$UN199WAILIIN(SCS-CN) USDA-Soil Conservation Service, (SCS 1972) fuuuudaneiild
ﬁ’uaaml,l,ws'wmﬂ‘iunﬁﬂi:Lﬁuﬂ%mmﬁﬂmmnNuﬁmnaomgﬁuﬁajmﬁﬂmmmuﬁmam’[ﬁﬂ”aga
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et al,, 2002; Chaplot and Bissonnais, 2003; Akbarimehr and Naghdi, 2012)
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11 neldiuselomifiau

wfmasnsldsslemiiau (Lane Use/Land Cover) finansenusisdsunaunislvia

cada = o

1438 NRCS-CN (DunjGet al, 2004) iilavannisilfsundasasnsidiuss lomiiauiafinanseny
soAnuEInsalumIAniutiheesiu (Bronstert et al1999) dniuanuidedesesdayans
Tselemifiauioindudmiunmesssfiudwiiignielaeld3n1s NRCS-CN Fenslduscloni
‘ﬁﬁwﬂaaﬁuﬁf\juﬁﬂmad’muﬂmd'gu’[mﬁ:Lﬂuﬁuﬁﬂﬂamuiaammﬁaﬁuﬁﬂﬂwé’mtuﬁ‘ﬁuﬁ'ﬁ’m
385 mwilawns Andulawar 61.91 maaﬁuﬁajmﬁﬂ uacANuififuuaaninfios 1.62 e

Alawns Aafusauas 0.26 maoﬁuﬁﬁjuﬁwﬁmaﬂﬂumwﬁ 3 LAZAT N 1

1.2 dNWNNEIUING

aa a
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v ]
a v =

62 tHununsasas 95.10 maoﬁuﬂajuﬁﬂ FofufuNarafurdetiounininuaiasuninnan

35 L‘]Jﬂ%l,%uﬁsmaomﬁanﬁjn’qmﬁuﬁ 29 WuNSpeay 4.52 maaﬁuﬁ@:uﬁﬂ FILAAI UNINA 3 LAY

AN 1
WUVU1889 NRCS-CN method

Tuns@nsasedilgfinslsisn19pe9 NRCS-CN Watssfiuvinluufiganilaeisnns

NRCS-CN ﬁuagjﬁummauqmmﬁﬂ%\ammmmelﬁmmi’ﬂﬁuﬁwialﬂﬁ (SCS, 1972)

P=la+F+Q 1)
F__Q )
S P-la

la=AS ®)

e P Aavwu (Precipitation) (mm), Q A1i1vin (Direct Runoff ) (mm), la fi® U3u10un3
gagLﬁﬂLéuﬁu (Initial abstraction) (mm), F ﬁaﬂ%mmmigmlﬁﬂﬁmﬁm (Continuing Abstraction)
(mm), S ApU3NuMIiVANgIgA(Potential Maximum Retention) (mm),A BRTIRIUMIFeULAE

Suduiiathannis (1), (2) waz (3) Taniuazld auns (4)
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(P - Ia)’
o= "4
S (P-Ia+8) @
Towd g 25400 ., ey aw. (5)

A1 CN Aevimnaialdsivirdeesiuegiusiiazasiu malddssleminiu snwanudu
naunti’ (AMC, Antecedent Moisture Content) Fuaunsausalaiidu AMC-I, AMC-Il way

AMC-IIl FILaasIua1 97 2

A1519N 2 A1 AMC ianvua@A1 CN

AMC YSuaurluasaunaunidn 5 3u ()
lsiegludsusgu aglutausdy
AMC-| Uosnin 125 oynin 35
AMC-I 12.5- 27.5 35- 525
AMC-III 5 200 s 525

#ix1: Chow et al. (1988)

M CN anusziiiutfadeiuiigninclidu o tilunsddl AMC-Il Beazduagiumsls
Yselopiidunarsfinvasiufiunnseiu (SCS, 1972) (Chow, 1988: Subramanya, 2008)
@1 CN azaglugae 0 fis 100 Feen CN TaeA8nn3 NRCS -CN azlifinnsanauandu uanain
ﬁmmmmifummﬁuﬁﬂuwwmﬁma%’lﬁ%’umsﬁﬁmmﬂ'hLﬂuﬁaé’ﬂﬁﬁﬁmiumsﬁmummiLﬂﬁau
‘17]."119\‘]116’11/]"] (El-Hassanin et al., 1993 Barros et al., 1999; Haggard et al., 2002; Chaplot and
Bissonnais,2003; Huang wazAly, 2006) ag Sharpley and Williams (1990) léuAilaniaaty

¥
@ v A

ANHaIeTuLazlSuAANaeTUTEENRUS AT CN TaBt3and1An CN,g sy, foll
—y ]- —~ —~ d 3 —~
CN s =5 (CN, = CN, Y1 -2¢7%)+ CN, 6)
il ON, o M3tsuanuaatuain CN, lag O (m/m) fie anuaadusasléfinigiy

ann1slufnssea Huang et al. (2006) Hinauaannsiedfunaeanlénivinffianuaintu

W Apdea3endn CN,y,, leaaanuaaduazagluge 0.1 fiv 0.4 Mannis
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322.79+15.63
NN (@) (7)
i 4111l e 32352
A1 CN, uar CN, Tugmstesuiu CN dmsu AMC-1 uaz AMC-IIl aua1duLilossn
A1 AMC %‘Lsimﬂmmﬁuﬁ%iuﬁw fariuFesioedinnsdmsnziian AMC (/117 1) TeeTunns@nmn
asvilazddoyanusaTuainaaiiiniau 28017 lawldiadesiie GIS Tunsimasiludiui 20

@:N‘Ij’liiﬂﬂ

nsutasAn CN, tTJu CN, uaz CN, ANaNN13T89 Sobhani (1975), Hawkins et al.
(1985), Chow et al. (1988) LLazNeitschet al. (2002) M99l 3 (Mishra et. al., 2008) \lavann
mafmueA CN fanusddmannlunsdssduinh Seideiauauusirannis Sobhani (1975)
WERmsunAn CN, Tuzusfigsuns Hawkins et al. (1985) wisnzd@msun1snian CN, lag
Tuﬁaqﬁ’uﬂumimm Sobhani (1975) way Hawkins et al. (1985) iSuanudanlunissiuin CN,
uaz CN, Taslumsdnmasetilien A = 0.2 LLa::ﬂi:mm{fwhLLﬁazQNﬁﬁﬂaﬂTuLLﬁa:mqmicﬁ

nsissuldduinlasanns @)

A159N 3 aNnN1SuUasA1 CN

Method AMC-I AMC-III
Sobhani cN, il CN,
N =a— SITIH 1CN
(1975) I 2334-0013340N 0.4036 + 0.005964CN 5
Hawkins et al. N, CNy Qv - CN,
(1985) 2.281-0.01 28](‘.-\"2 i 0.427 + 0.00573(‘;\"2
Chowet al. o = 2N LEL ||| ey
L I L AN
(1988) I0=0eAcHS 10 - 0.013CN,
Neitsch et al. 20(10“ il C"VZ) CN CN 5 ex {u 00673 (luu CN )}
CNy =CN,p - Ny = CN,exp il N
(2002) 100 - CN»

2.533
+ exp
. 0.0636(1 00 - f‘.\':)

#ixn - Mishra et al. (2008)
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WAL Sobhani (1975) MNAGU wazy1A1 CN, CN, Was CN, lUfulamnen CNzaTmﬂaums
284d Sharpley and Williams (1990) warHuang et al. (2006) Tasdn O An m’mmﬂﬁuﬂa\‘lﬁuﬁ
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CN, aums Sharpley and Williams (RIS AP, o)

q- Toaunuat CN,, CNogegy WAZ
(1990) (auns# euazHuang et s
y N,y JUALATN 5
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NANIIANEA

miﬂszLﬁuﬁ’nﬂmwmﬂmmm@ﬁﬂmﬂuﬁuﬁaimﬁﬂmuiﬂﬂ%%ms NRCS-CN ﬁﬁuﬁﬁju
Thgapiaian 20 5ju1:i"1 ﬁayjawwswﬁma%ﬁﬁwm”'ﬂmﬂ“[ﬁmsmwaam:ﬂ:lna lﬁLLﬁﬂ”agamﬂﬁ
Uselomifiau siafu foyannugodeay uadoyaruainduzssiiui lasduinen CN,CN,
War CN, Svaztfuanuaiatumuiiui Tumsﬁﬂmmﬂ%mmﬁswiﬂuLwia::f\juﬁﬁtiaﬂﬁmm
fanAdpItUMANTTAINUAN

Tunssfiunisfedmuasn ON, idanuaiedulutie 0.1 fe 04 Fouandlumsei 4
u,a:mﬂ'm%mmmsLﬁuﬁ’ﬂg\aqm“[ul,wiazajuﬁﬂsiaﬂﬁaLLﬂﬂaIuﬂﬁiﬂaﬁSLﬁaﬁLﬂm:ﬁwanizwmm
annaeTuiiinasadnanmnsivazesiilaensdessdiauul s (ANOVA) naaay
seninasanathvinanmMsuuie 3 aun1s Senafildainnisiessiannudsysiu
(ANOVA) JAnauanagnt et Nl A IL e CNZTuLLﬁiazﬁjNﬁ'leiaﬂ \{lovan F=18.907

Wunannni F_=1.853 uay P-value = 2.5E-14 ipaninaipddt (0= 0.05) AILandlunisng

]
al

6

A1997 4 CN,, CN,, uasiuiiguition

W ATt oy o omution | 37 AT N cquen  oquiion
‘ (6) (7) ‘ (6) (7
1 58 71 76 72 11 24 66 71 66
2 21 71 76 72 12 22 78 82 79
3 31 71 76 72 13 5 78 81 78
4 36 74 78 75 14 99 66 71 67
5 25 66 71 68 15 39 88 90 89
6 32 66 71 68 16 22 78 82 79
7 23 70 75 72 17 5 7 81 &
8 28 74 78 74 18 55 81 84 83
9 17 79 82 79 19 37 81 84 81
10 32 70 75 71 20 12 78 82 78

L%
1 o ]

ANIBLHG): SW @s guueiny

q

352



P a < (% 1 1 % 1
AT NN 5 UINaung Lﬂ‘]Jﬂﬂf,g\‘i qc-f[u wARCaNUuIeDY

12" THAICID NATIONAL SYMPOSIUM

i‘f Senz Ssew Su ?;? Sz Ssew Su

1 103.75 81.47 99.75 11 130.85 102.22 128.26
2 103.75 81.47 100.07 12 71.64 56.70 68.00
3 103.75 81.46 98.18 13 71.64 57.88 70.91
4 89.24 70.32 85.71 14 130.85 102.14 127.06
5 130.85 102.13 121.19 15 34.64 27.73 32.69
6 130.85 102.13 120.70 16 71.64 56.70 68.15
7 108.86 85.37 97.29 17 75.87 60.64 74.83
8 89.24 71.80 88.47 18 59.58 47.31 52.93
9 67.52 54.60 66.79 19 59.58 48.28 58.87
10 108.86 85.37 103.21 20 71.64 56.94 70.17

ﬁ”li’]\‘l‘ﬁ 6 ANOVA 289AN CN2, Cst&WLLﬂ:: CN2H
Sourceof SS df MS F P-value Foie
Variation
Between Groups  1889.435 19 99.443 18.907 2.5E-14 1.853
Within Groups 210.3766 a0 5.259
Total 2099.812 59

m3lnazasivilusdasguidesyssdiulesld CN, CN, uazuSinuru lasd3ann

utaAns18T) 2556-2560 Tuu&iazajuﬁﬂaaﬁﬁ%viﬁM,488 NA. 1,557 wn. 1,261 N, 1,698 LAz

1,562 Jy. AMNAFUIINNITAIUINL QT 270 NRCS-CN, Sharpley and Williams (1990), Qggutlas

Huang et al (2006), Q, waal3Tumnnef 7Han1snasay ANOVA 289U5anutinvinwuininvin

i’]ElmuLLﬁia::QNﬁWEiaﬂﬁﬂ’l’mLLmﬂﬁﬂdﬁuaﬂﬁdﬁﬁﬂﬁﬂﬁm F_, = 17.053 4091 F,,, = 1.853 Las
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a5 7 USanauivinluwsazanineag

SW  Rainfall Estmated runoff (mm) SW  Rainfall Estmated runoff (mm)
no. (mm) no. (mm)
QT QS&\\" QH QT QS&\\" QH
1 162 81.4 93.5 83.5 11 162 69.2 82.2 703
2 162 81.6 93.5 83.3 12 162 99.4 109.5 101.8
3 162 81.0 93.5 80.3 13 162 99.4 108.6 99.9
q 162 89.0 100.3 91.0 14 162 69.2 82.2 708
5 162 69.2 82.2 73.3 15 162 126.8 1329 1285
6 162 69.2 822 73.5 16 162 99.4 109.5 1017
7 162 78.9 91.2 8a.7 17 162 96.8 106.7 97.4
8 162 89.0 99.3 89.5 18 162 107.4 116.4 112.2
9 162 102.1 111.0 102.6 19 162 107.4 115.7 107.9
10 162 78.9 91.2 81.7 20 162 99.4 109.3 100.4

M135197 8 ANOVA 2a9U3nntuiivin

Sourceof SS df MS F P-value Foie
Variation
Between Groups  44490.04 19 99.443 17.053 1.45E-13 1.853
Within Groups 5492 .59 40 5.259
Total 49982.63 59
sFUNan1sAnEN

NNTUTEIHUNANTENUDBIANNAATU ﬁﬁwaﬁiaﬁnﬂmwﬁwmmaoajuﬁﬂma TaeA8n15 NRCS-
CN ﬁm'ﬁLLﬁImﬂaﬂuam%’ummf\Tnﬂweré’aumagﬁmam%' WUTINANNAATURINANTENUFADNNT
Usziunsinazesivi mnluiuiifiansaeadusnnasylifausinadwinsnnusasmniud
fanuaadutiasyFunaniwiiasasissasaswituddnluusazguiiges d1 ANOVA 789
Yssnauhwinusadliifiuen P-value Tu33n13 Q;, Sharpley and Williams &z Huang #1031 0.05
uanmﬂﬁmiﬁﬁmmﬂ%mmﬁmﬂuLwia::f,g:migﬂaiaﬂhﬂ"j%‘ NRCS-CN uiafaaunsausuldiu
§UN15289 Sharpley and Williams L&z Huang 21nns@an#wud1i5n1s NRCS-CN Huisnns

Meuazilsionndineiagwasauagy
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