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Planting distribution and suitability assessment of single-season rice
based on MaxEnt and ArcGIS in Shaanxi Province

GAO Bei, GAO Mao-sheng, DONG Jin-fang

(Remote Sensing Information Center for Agriculture of Shaanxi Privince, Xi’ an 710015, China)

Abstract By adopting ArcGIS spatial analyst module and MaxEnt, long term observation data of four- single-season rice
fixed-point agricultural meteorological stations,87 occurrence records., 14 environmental factors (8 climatic,4 soil and 3
topographic factors) were used to predict plant distribution and assess suitability. The results showed that highly
suitable, moderately suitable, marginally suitable and unsuitable planting areas for single-season are 8 949. 24 km?,
21637.68 km?,73 351.66 km? and 101 804.22 km’ respectively. The marginally planting suitable area and highly
planting suitable area are mainly located in valley and the bottom of some gullies of south of Shaanxi, alluvial plain of
Guanzhong basin. These areas have good fertile soil, rich climate resources, soil texture ranged from weak acid to
neuter. The land is flat and its sea level is from 230 to 800 meters. The AUC of ROC curve was 0.916,indicating that the
predictive result with MaxEnt model was highly precise. The main environmental factors determining the suitable planting
distribution were accumulate temperature above 10 C (28.97%) . annual precipitation (25.99% ), annual average
temperature (16. 87 %) , altitude elevation (8. 27% ), annual sunshine duration (5. 66% ) and annual humid index
(4.12%) . The environmental variables in the highly suitable planting area were determined as accumulate temperature

above 10 C around 4 865 C - d,annual precipitation around 762 mm, annual average temperature around 15 C,
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altitude elevation around 436 m, annual sunshine duration around 1 573 h and annual humid index around 1. 6. In

conclusion, the planting suitability assessment model based on ArcGIS and Maxent could accurately evaluate the

planting suitability of Rice,quantify the area of suitable habitat,and analyze the spatial distribution.

Keywords single-season rice; planting distribution; MaxEnt; ArcGIS
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Table 1 Environmental indexs of single-season rice

i} A5 g A i
Types Index code Describe of variable
AT AR
J10 d =10 CHIR
AADET =15 CHrs H L
AATT =10 C H ¥k
SRR N
Tsom 89 A ¥ immA iR
AP A K
MI AT Vi 48 2L
ASD 4F H R B B
SD TR R
N SOM T PLB
LR N
pH + 3% pH
Si fit
El T 3K e R
Y EHER Aspect B [
Slope 035

X 8 MRS IR ZHRIAR T I TR
il M DX R A S AR 0Ly T ok A S
P A R GE 3 i Bt A A vk . AR EE R Y
1) Hb EREAE L DAL LR 28 08 kg B R B TG 43 S Bt
K RIBERE 3 B4y, M2 96 MR LU AT .
45 B RN R AR A AR &, 38 I SPSS # ki 17
2 G [N 43T 3 7 AS [ DX 8 A R4 22 K 45 1) 40 A
BRY, BT H AR B RGP & (ArcGIS9. 3), BE#
il 0% 25 0 1 B Jeg b, A 3 FL AR R Y IDW 3k i 47 28
AR L 4 A P 5 350 2 s 1 A (T4 8 T i
LM W4 B R 500 m X 500 m (9 S A% 48 B
1 &

1.4.2 MaxEnt R R 7 %

Fit MaxEnt 8RR, 4 50 25 R 43 A1 B3 A5 FF
fits Wy h-2 LB 7Y CSV K& L R BE 45 br A7 4k
S ASCIT A% 2 B B2 Ff 43 A i BOHE FPR B8 46 4 &
A MaxEnt3. 3. 3, & i it 45 R 09 7 ¥ 1R 58 48 A



5 33

R AR IR TR KRR ArcGTS 1Bk 7Y 48 B0 25 A AR A 19000 Ao e 11

FZNE . 2% Moreno 2555 #F 58 J5 25+ 21 U 3
LA B 25060 N SR BE R A A A 75 00 . oAy
TE IR AR (4 BRI B 8 - & s A7 100 IR AT
B2k ROC i 4k (32 & TARE AR h ) 5 1 A
T L 1 T BR B AUC (B D1 A0 45 8 3 00 235 2% 1) 4
HERE , AUC {8 0. 50~0. 60 K 2,0, 61~0.70 K
9,0, 71~0. 80 Jy—f.0. 81~0. 90 K f,0. 91~
1,00 IR 4, B 1 Ul D PR 5828 5 5 15000 1 4
ol by 3853 AT 22 [ F A OGP K, IV A 78 503 1Y) 25
MAERR
1.4.3 AR N

KR4 77 # 22 (RMSE) ™k ly MaxEnt #5 £
P A B0 4 A 5 AR 39 MaxEnt #5583 75 BE 78 (1) i&
FH

I IR O
RMSE = N;m Q)

A NOAREARR Py 255 ¢ DRIME . Q 1SR

ASSEDNEL . RMSE 275 B U -5 52 M0 {6 9 35 30 7
JE - RIMISE /) o A58 U458 0160 -5 S5 00 {0 o 4 30 6 7
ROR L

2 HRE5SMH

2,1 BERFEBESHREEEESK

I B R G 85 Y L 45 5 1B A8 1 52 e B0 2R R O
HARKSAGR 15 A FREE T8 b5, 15000 50 2= 7 o 2R
o3 AT Y 2 38 PR . MaxEnt A& 8 Byt Y Bl
MBI SO AT B 2R S HAEKIES P E
AR 380 72 4 B 2 R A A 0 A R PE X R Ao 4 A
2. P<<0.07 AAREHKX.0.07<<P<0.38 Hill%
WHIX ;0. 38<<P<C0.69 N HX; P=0.69 N
EEX . AT A ArcGIS 9. 3 25 [a) 4 BT 455 He , 6t
MaxEnt #5£ 5 fi ) i) 50 2% 78 318 B Pk o3 A B S 0 5
AT B X & o, JF 1 58 4% i XA B8 Y 43 A T AR
(F£2),

x2 BEBEEMSAR

Table 2 Distraction of suitability habitat of single-season rice
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Fig. 1 Spatial distribution map of single-season rice
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Fig. 2 Relationship between single-season rice probability of presence and environment factors
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