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Abstract

This study applies CA-Markov Modeling of land use land cover change predictions and other factors
such as annual rainfall and soil hydrological characteristics, along with geographic information techniques, to
Forecast water runoff from Soil Conservation Service Curve Number (SCS-CN) model in the Chiang Rai province.
The study found that areas with high water runoff are primarily urban areas and high rainfall area. The areas
with the highest predicted water runoff in 2027 were mainly in the Muang Chiang Rai district. The average
water runoff in Chiang Rai was 1,289 cubic meters per year in 2015, 936 cubic meters per year in 2021, and
1,094 cubic meters per year in 2027, which is correlated with the average annual rainfall. From the study, it
is evident that rainfall, changes in land use, and soil cover are significant factors affecting water runoff.

Therefore, planning future land use and predicting rainfall patterns are crucial for preventing potential flooding.

Keywords: SCS-CN, Runoff, Land Use, CA-Markov Model, Chiang Rai
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u!l
=2
o
& U _ _ _ - - 418,331 - 418,331
[
=
W - - - 13 990 23,363 1,089,419 1,113,785
Total 2,511,114 2,694,969 5,317 27,361 126,011 480,540 1,278,165 7,123,477
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1. foadith (F) 2,027,618 4110 2,805,338 39.38 2,694,969 37.83
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Vel (W)
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171 aUIHNaaN (G)
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A19197 9 Runoff Curve Nurmber (CN) 2esnns e lselemsidimn 7 Usznm

Hydrologic Soil Group

Land Use
A B C D
Wood and Forest land 36 60 73 79
(Aot (F)
Wood-grass combination 43 65 76 82
(Anfinanszndaena gau Vi) (W)
Green urban areas 49 69 79 84
(MufiRdeausnondles W awunadi) (G)
Rangeland and Herbaceous - 71 81 89
(Andivjanei) (R)
Agriculture land Bare soil Crop cover 76 85 90 93
(ﬁuﬁmﬂmﬁﬂﬁﬁﬂ LL@:ﬁ'w‘[) (A)
Industrial districts 81 88 91 93
(Anfigaamngas) ()
Urban districts: Commercial and Business 89 92 94 95

(afles NMTAuaENugsna) (U)

17’;84’1 : ARWLa991n Mishra and Singh (2003), United States Department of Agriculture (USDA) (1999) uag
Tomds Rehdnek (2019)

2.2 wan1suiAtUsNIsuavia 1l 2558, 1l 2564 wazuanIswansaiUssuving 2570

'
caa v
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NIUFHIUHIN WA RTI AN AT L9978 ATNANN1928938 SCS—CN I8 TasUsunmsinyin Tuil 2558

o

WaWsuiul 2564 fU3nnmvingendn FamnuSeuitsuiuy3uioniinull 2570 Aldfeyanislé

ca L4

Uszlemififinannnisnisnannsaifiaguuusass CA-Markov Wudm%mmﬁﬂ%mmﬁwhqqzv"msfmgj%l,ﬂu
NufiffEn oW nuaziinis st lemidmuduinides feiuitlaunosivingegrainnnanennand
UBsnnuwinD 2570 danTnajetiuiniginodunafiondess Tneluat 2558 damdnidessdusunn
sivinidsag 1,283 gnuiariumsdetl T 2564 fU3unosivinedsngi 936 gnuiadinassiet uaxd 2570

URnnasdwinefeegi 1,094 gnuieriumssiel (11571991 10)
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11 2558 1l 2564 1l 2570
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Aade (Mean) 1,283 936 1,094
zifml,ﬁmmummgm (Standard deviation). 291 262 234

Value ‘3 Value
I High : 2206 k" ' High: 1424
"Low: 448 Low: 343
1l 2558 1l 2564 1l 2570
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A1519971 11 N5 U se e fRuLazLBNIDNYIn

s ETRN At (%) Wi (RaRiums)
112558 2564 12570 ANNGRA 12558 112564 112570
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1 auil Ftipsfign 519 406 716
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u3tanuiias (G) Atipeiign 1,247 641 897
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