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Abstract

The research aims to analyze agricultural drought risk areas and study factors
influencing agricultural drought in the Mae Wang River Basin. Eight factors were
considered in the analysis: average annual rainfall, soil texture, land use, slope, drainage
density, irrigation area, repeatedly drought-prone area, and the normalized difference
vegetation index (NDVI). Weighting factors were determined through hierarchical analysis
and analyzed using a geographic information system. Based on the results, the factor
with the most significant influence is the average annual rainfall. In contrast, the factor
with the least influence is the normalized difference vegetation index. Agricultural
drought risk areas were classified into three levels: high-risk, medium-risk, and low-risk.
It was found that 96.94 percent of the area was classified as medium-risk. As for the high-
risk areas were identified in Yang Khram Subdistrict, Santisuk Subdistrict, and Thung Pee
Subdistrict, which are located in the eastern part of the study area. These areas have a
plain geographical terrain, and the land is used for agriculture. Soil texture can be
categorized into sandy soils groups. They have a low drainage density, measuring less
than 1.03 kilometers per square kilometer. These regions experience rainfall within
drought criteria and have a gentle slope. These research results will assist local
authorities and decision-makers in effectively managing water and spatial resources to

mitigate potential damage from droughts that may occur.

Keywords: agricultural drought risk areas, Mae Wang river basin, analytic hierarchy process
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Figure 1 Map of study area and topography

v

UALAZUNAITDY

u u

2. 9
2.1 Yayatuuguai

TayaanindagUuialivesquuiuaag laun dnwazgidsena n1sly

Y 9
v '
A A o w °

Usgloguiiaudagiu fiuiinynsnssy uasdiddty 91nNN5eend153901AawNL

v
o

2.2 Yeyaduyiagi

e

£ o

1) YBUALUUR

Y

30 Wn3 SRTM 1-ArcSecond Global 91nnsfianmenegivssmaanismsnszaigeinie (Shuttle

Waaammqw‘?ﬁdl@"u (Digital Elevation Model: DEM) anuazidun

Radar Topography Mission: SRTM) mﬂmﬂ%}auﬂamumdﬁﬂ‘ijﬁ https://earthexplorer.usgs.gov/

215



Life Sciences and Environment Journal 2024; 25(1): 212-224

—————————————————————————————————]

2) Yoya shape file msliuszloviiifudminBodn wea. 2554 uaz 2564
annsuawiiau iitesuunmsldusslewifnuussannensosnannislauss Tevifipu
Uszunndu wazilSeuiieunisdsuwdasnslafinuussamnueasnssuluseu 10 U anlvan
Foyanumaiuled http://dinonline.ldd.go.th/

3) Yaya shape file vaulwAn13UNATEY 91 YA 53813NY1 gNeu
WA R Lad Uil vausEniy ﬁyuﬁ'ﬁ?uﬂmmwdmﬁw nAudniiatamalulageiniauaz
pllansaunaniamile

a) %a;gaﬂ?mmﬁwlu awmquéqm%mmaﬂwmmmmﬁamauuu aAlvan
Foyarumaiuled https:/hydro-1.net/

a

5) Yeyagaumnll angudanienineiniamie arlnandeyariumnaiuld

http://www.cmmmet.tmd.go.th/index1.php
6) %@%ﬁﬁuﬁuéjd%’l“mﬂ WA, 2564 9NATURAUITIAY ATlvandoyanIunNg
Vules https:/tswe.ldd.go.th/DownloadGlS/index_Drought.html
3. MsiRseideya
N5TAEF U E s oudimnenisinens HATulaTas1eiann 8 Jade laun
Usunaniruedesned oy msldusylenidinu anuaiedu Aruwuuduvesmssyunei

WANUNYAUTENIU WUNLAITIGN AL AYTNINTTUNDVI) E1915UNSAINUARILINTN VIR

o
Ya o o v o

ardade 4298lUnsEUIUNITIATILATIERUTY (AHP) Tagadun1siuS e ulfisunausinse

Y

Uaduilusieg (Pair Wise Comparison) ieinuaaitmvidnanudiAgyseninanusildiiay

unuA nsliawsiazUadsliiarsaninladeladinnudiAguinnimistesnin kazuinnid

@

uaninla Tnedansening 1-9 famnsna 1 (Table 1) wdhluAwinaaguuuAILdIfy

o

¢

FIUVDILAATNIULADN (Saaty, 2008) WANTAUIAIVIATUAINADAAD DINNUVUIALLAT NG
§3913747 2 (Table 2) LLazﬁmmﬂ3LLuummﬁﬁzyLLazﬁwd'gqﬁmﬁﬂmaqLLm'asi']a]f{TaﬁqmiNﬁ
3 (Table 3) n379ApUATATIABRAZDITBsTDYA (CR) IAnTiimusliusagYadeiu ievly
AR eigenvector AAuaunauNanselyl laefia1sanainel CR fiswandld mnen CR
#1037 0.1 wansdnA1dasedidvundiaiuaenndesaiuisaian eigenvector WlHiduen
doinvesiladels udmnen CR w1t 0.1 azdesusunisiaiadelmisuninnzduamen

CR 1§#ndn 0.1

216



Life Sciences and Environment Journal 2024; 25(1): 212-224

AUN1INIANIUAIANADAARDIYRITRYA (CR)

CI
CR=—— 1
RI
cl = ptlinAmuaenaaes (Consistency Index)
RI = ARiANAAASBATNEYN (Random Consistency Indext)
Lmax = Maximum Eigenvalue
n = TN
Lmax—
Cl=——"— " —— 2
n—-1
sum(consistency vector)
Lmax =——————————————— 3
n
. Weighted Sum
Consistency vector = ——————"—"— s a4
Critiria Weights

Table 1 Pair Wise Comparison Matrix

Repeatedly
Lan Soil Drainage Irrigation
Factors Rainfall Slope NDVI drought-
use texture density area
prone area
1. Rainfall 1 3 3 2 2 3 2 2
2. Land use 1/3 1 1 1 1 1 1 1
3. Slope 1/3 1 1 1 1 3 1 1
4. Soil texture 172 2 2 1 1 3 2 2
5. Drainage density 1/2 2 2 1 1 3 2 2
6. NDVI 1/3 1 1/3 1/3 1/3 1 1 1
7. Irrigation area 1/2 2 1 1/2 1/2 2 1 1
8. Repeatedly
drought-prone 172 2 1 1/2 172 2 1 1
area
Sum 4.00 14.00 11.33 6.33 6.33 18.00 10.00 10.00

Table 2 Random Consistency Index: Rl

N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

RI 0.00 0.00 0.58 090 1.12 124 132 141 145 149 151 148 156 157 159
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Table 3 Calculating the importance score and weight of each factor

Repeatedly
Land Soil  Drainage Irrigation Weighted  Criteria  WSV/
Factors Rainfall Slope NDVI drought-
use texture density area sum value Weight CW
prone area
1. Rainfall 0.24 0.21 029 033 0.33 0.17 0.21 0.21 1.98 0.24 8.22
2. Land use 0.08 0.07 0.10  0.08 0.08 0.06 0.05 0.05 0.57 0.07 8.20
3. Slope 0.08 0.07 0.10  0.08 0.08 0.17 0.10 0.10 0.78 0.10 8.18
4. Soil texture 0.12 0.14 0.19  0.17 0.17 0.17 0.21 0.21 1.36 0.17 8.22
5. Drainage density 0.12 0.14 0.19  0.17 0.17 0.17 0.21 0.21 1.36 0.17 8.22
6. NDVI 0.08 0.07 0.03  0.06 0.06 0.06 0.05 0.05 0.45 0.06 8.11
7. Irrigation area 0.12 0.14 0.10 0.08 0.08 0.11 0.10 0.10 0.84 0.10 8.13
8. Repeatedly drought- 0.12 0.14 0.10  0.08 0.08 0.11 0.10 0.10 0.84 0.10 8.13
prone area

L.max= 8.18

1 saaléaAn Lmax= 8.18, @1 Cl = 0.0257 , A1 Rl = 1.41 (31 Table 2) iile

Praneuian CR Tanadl

0.0257
R= = 0.018
141
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Figure 2 Factors used in analyzing agricultural drought risk areas

(a) = rainfall, (b) = soil texture, (c) = land use, (d) = slope, (e) = drainage density,

(f) = irrigation area, (g) = repeatedly drought-prone area, and (h) = NDVI
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Table 4 Weighted values and factor scores used in drought risk area analysis

Factor Description Weighted values Factor scores

1. Rainfall < 1396 mm. 0.24 a4
1397 - 1580 mm. 3

1581 - 1860 mm. 2

> 1860 mm. 1

2. Soil texture sandy soil 0.17 3
loamy soil 2

clay 1

3. Land use agriculture 0.07 4
forest 3

urban and buildings 2

water body 1

4. Slope > 35% 0.09 6
20-35% 5

12 - 20 % 4

5-12% 3

2-5% 2

0-2% 1

5. Drainage density 0 - 1.03 km./ km? 0.17 3
1.04 — 2.49 km./ km? 2

2.5 -5.73 km./ km? 1

6. Irrigation area outside irrigation area 0.10 2
in irrigation area 1

7. Repeatedly drought- > 6 times in 10 years 0.10 3
prone area 4 - 5 times in 10 years 2

< 3 times in 10 years 1

8. NDVI 0.04 -0.1 0.06 4
0.11-0.24 3

0.25-10.39 2

0.4-0.72 1

[ v

2. fudeadeudamanensiuiunguuuing dwmingesd
NAN1TITENUN LA 89T 8Ud 10N ERs a U150 muneamdu 3 seau Tawn Auf
W@ oeiBud N Nuvid s suasuiunans wariuildvanvudstes asnnd 3 (Figure 3)
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Figure 3 Map of agricultural drought risk areas in the Mae Wang River Basin, Chiang Mai

province
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Table 5 Agricultural drought risk areas are classified by sub-district and level of risk areas

Level of agricultural Sub-district
drought risk areas Mae Win Don Thung Thung Ban Kat Yang Santi Thung
Pao Pi Ruang Khram Suk Satok
Thong
Low (rai) 3,110 0 4.19 0.39 52.37 0 0 0
Low (%) 98.2 0 0.13 0.01 1.66 0 0 0
moderate (rai) 249,860.63 10,595.30  29,774.65 4,102.13 22,266.12  10,080.59 11,758.72 1,011.35
moderate (%) 73.61 3.12 8.77 1.21 6.56 297 3.46 0.30
High (rai) 964.73 589.59 759.20 60.79 58.84 1,466.58 3,509.10 160.49
High (%) 12.75 7.79 10.03 0.80 0.78 19.38 46.36 212
Total risk area 253,935.38 11,184.88 30,538.03 4,163.31 22,377.33  11,547.17 15,267.81 1,171.84
% of total risk area 72.51 3.19 8.72 1.19 6.39 3.30 4.36 0.33
anusena

n1susgynaldsuvasaunagienanslunisianginunideaioudnlgnaia

a ¢
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