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Fine evaluation and layout of crop suitability
in Northern Shaanxi based on GIS

ZHANG Jingyi' ,WANG Shuangyin' , WANG Zhengzhong"*, MA Guanhua'
(1.College of Water Resources and Architectural Engineering , Northwest A & F University ,
Yangling , Shaanxi 712100, China; 2.Key Laboratory of Agriculture Soil and Water Engineering in Arid
and Semiarid Areas ,Ministry of Education ,Northwest A & F University , Yangling , Shaanxi 712100, China)

Abstract: Studying the distribution of characteristic crops can provide a scientific basis for regional
agricultural development and it has a great significance to promote rural revitalization and regional high-quality de-
velopment. In this study, taking Northern Shaanxi as the research area and millet, potato and apple as the research
object, eight main soil and water photothermal condition factors were selected. The soil and water photothermal con-
dition suitability evaluation system of characteristic crops was constructed based on the analytic hierarchy process.
The comprehensive suitability evaluation model of crops was constructed, the suitability and spatial distribution of
500 mX500 m units were calculated, and the spatial distribution of characteristic crops was studied by natural
breakpoint method. The results showed that the suitability of the three crops was more than 0.78, and the average
value was millet > apple > potato. The suitability of millet decreased from southeast to northwest, and the most suit-
able area was in the southeast along the Yellow River. The suitability of potato decreased from southwest to north-
east, and the most suitable area was mainly distributed in mountainous areas. The apple increased from north to

south, and the most suitable area was mainly in the southeast. Potato and apple should be planted in the western
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Baiyu mountain area and Huanglong mountain area in the southeast, and millet and apple should be planted in the

eastern area along the Yellow River. In the fine layout, millet was mainly located in most counties in the east and

Beiluo River basin in the south while potatoes were mainly located around rivers in the west and north and apples

were mainly distributed in the mountains in the south and some counties in the middle and north.

Keywords: crop; suitability ;crop layout; GIS; Northern Shaanxi
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Table 1  Suitability evaluation system of characteristic crops
#F Millet T Potato SER Apple
SES H¥ [P [y T
Factor Index E T LX) HE eLaEREA U WX A
Weight Suitable interval Weight Suitable interval Weight Suitable interval
kN F%?J(:E/mm 0.3816 500~550 0.1344 550~ 600 0.3477 650~ 800
Water Precipitation amount
+ Y Slope/© 0.0293 0~5 0.0338 0~5 0.0351 5~10
Soil Y1l Aspect 0.0293 74 South 0.0338 F4 South 0.0284 F4 South
RN
H " 1 L\/h. 0.1219 1000~ 1200 0.0545 900~ 1200 0.1269 1400~ 1800
S Sunshine duration
Light O 4 K L2
klaﬁgT/(MJ m ) 0.0584 2900~ 3000 0.0361 2800~ 3000 0.0300 3400~ 3600
Amount of solar radiation
Sy 3
H :Fi/j Uikl *C 0.1346 20~22 0.2571 17~21 0.2057 14~18
Average dailytemperature
=10C AR/ C
e Accumulated value of 0.2449 3100~3300 0.4503 2000~ 2200 0.0638 3200~3500
Heat temperature = 10°C
6—9 H k% H 222/ C
Daily range of temperature 0.1615 10~13
from June to September
TE A VE 520 R 1 e B DX )5 | SCik( 18-227
Note: the most suitable range of crop influencing factors is cited from the literature [ 18-22].
ERCN=NEAITN ERER=N:A
*k2 WEEHEERE x3 WEEEEWME
Table 2 NF, value of slope Table 3 NF, value of aspect
b33 NF; 1] Aspect NF;
Slope AT Millet B8 Potato IR Apple F South 1.0
0°~5° 1.0 1.0 0.8 - Flat 0.9
5°~10° 0.8 0.8 1.0 Vi . Z5E Southwest , Southeast 0.8
10° ~ 15° 0.6 0.6 0.6 KP4 East, West 0.6
15° ~25° 0.4 0.4 0.4 PG4t .4t Northwest, Northeast 0.4
>25° 0 0 0 Jt North 0.2
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Table 4  Classification of suitability degree of crops

BNER et H# YE¥) Crop
Suitability grade Factor AT Millet LA BE Potato SR Apple

L9 JEFE NF 0.9447 ~0.9955 0.8302~0.8933 0.8622~0.9316
Level 1 M BT/ A Grid 26889 10515 29019
A Area/km? 6719 2623 7249

) SEHE NF 0.9135~0.9447 0.7952 ~0.8302 0.8256~0.8622
Lovl 2 M 250/ Grid 70920 72841 91665
X Area/km? 17733 18213 22916

39 SEFE NF 0.8822~0.9135 0.7671~0.7952 0.7964 ~0.8256
Lovel 3 ﬂﬁfﬁ$7ﬁ/4\ Grid 100422 105003 93353
HiFH Area/km? 25084 26248 23335

4% JEFE NF 0.8299 ~0.8822 0.7057 ~0.7671 0.7162~0.7964
Level 4 B BT/ Grid 50727 60599 34921
T fH Area/km? 12689 15141 8725
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Table 5 Distribution of dominant crop

FAEY Dominant crop H( X)) County

% (4H) Town

Kig e AR TR SRR ZER VWA GERKE
SENEL R R G R R R R A
Mizhi , Jiaxian , Zizhou , Wubu, Suide, Qingjian, Yanchang, Yan-
chuan, Yichuan, Baota , Luochuan , Huangling , Fuxian , Ganquan

AT Shenmu

L3S (5) All towns

TR BRI WP B | iR

Wanzhen , Hejiachuan , Shamao , Mazhen

AT Millet Hi R X BN, R VSR 7 BB A ZE 30 A T
Yuyang Zhenchuan , Shangyanwan , Yuhemao, Niujialiang, Yuhe
MK B 7 B R e BB ML B S |
B X FEREE:N
Hengshan Xiangshui, Dangcha, Wuzhen , Gaozhen , Dianshi, Hengshan ,
Weijialou , Shiwan
/TR R A IR VKB BB PR
Fugu Wujiazhuang , Fugu , Gushan , Qingshui , Huangfu , Mazhen
ENH RiEE Dingbian, Wuqi 2 (#) All towns
T AL, T A
Hi= & Zhongshanjian , Wangquze , Dongkeng , Ximawan
LA 4B Fugu JH A TT4E WA A Miaogoumen , Hazhen , Mugua
Potato ) SR T A AR S
0 . N 4

HiIP Yuyang Niujialiang, Qinhe , Hongshiqiao
AT Shenmu A% Shenmu
ESFE Zhidan T N = A =X Shunning, Jinding, Yizheng
B GEPHE T EE X ML S E RORT A
FHIX ; a0 .
Huanglong, Zhidan, Ansai, Hengshan, Jingbian, M2 () All towns
Shenmu, Yuyang
BNIE Yichuan WAES HE VHH Yingwang, Jiyi

e E X Baota VTS Im4H Nanniwan ,Lin

S % . ) e e s Jeke . .
Apple i & Fuxian H2 Sk FKIBEL Zhiluo , Zhangjiawan

H R E Ganquan

TR Zichang

W B Huangling

Briis R GEE P51l

Qiaozhen , Xiasiwan , Dao, Laoshan

Lijiacha, Anding, Heyucha, Yujiaping
WOE S )5 3k4# Shuanglongwan , Diantou
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Fig.5 Fine layout of main crops in Northern Shaanxi
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