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Spatial variability of agricultural water and soil resources of northwest arid area

DONG Yan, ZHANG Hui, ZHANG Hui-hui, ZHANG Qing-feng
( College of Natural Resources and Environment , Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: Agricultural water and soil resources are the basis of food production for human beings. Based on classi-

cal statistics and geostatistics analysis, spatial variability of water resources index (WRI) and arable land resources index

(ALRI) in Northwest Arid Area were investigated to illustrate their spatial distribution. Results showed that both WRI

and ALRI had the medium variability, and the best-fitting semi-variogram model was a Gaussian model and Exponential

model, respectively. Simultaneously, the WRI and ALRI were spatially irregular distributed with strong and medium spa-

tial correlation characteristics, respectively. Results of this study not only reveal the spatial variability of agricultural wa-

ter and arable land resources of Northwest Arid Area, hence can be taken as a theoretical foundation to guide future opti-

mization and utilization of agricultural water & soil resources in this area. Also, it established a novel methodology for

spatial variability of spatial elements in a large-scale area, such as the Northwest Arid Area.

Keywords: agricultural water & soil resources; spatial variability; semivariogram; northwest arid area

AN 7K A FEER GK BEIRFIAF IR S N AT
R AN R SR AR BE U, A0 5 WA £ 2R 7 R AR
LA EERR, H ZF M m s 2, Kol
K TR B = A 5 e A B b O R A A P O =X B
b Y A B B R A 1) 29 5 AR Ml K R IR T A
FH o Bl 3 T A A Tk Ak i Pt & L 4547k
Xof 7K - BRI R SRS W, A A K BT
BT ) S 0 2 A 2 R R R
e TEE sl . B, 1Al K B8 I 0 25 ) 7 A
LKL, S R AR, B W AR A
TR A0 i 2 ) R R [ A

KR IEFEEL(WRI, Water resources index) S5 BT
FEX KGR i S A ST AR F (B, PR B

%5 B #A:2016-11-29 & 8] B # :2017-02-20
B : B RKBHE S H5 H (2011BAD29B09 - 1)

88U (ARLI, Arable land resources index ) 425 5% [X.
BEH TR S S AR B EU . A EUE R S IR
G ZE R BIESE DX AR K BRI 3 5 5 7 DL BT
JEE T R REHE

P 3 [ T A R 7 U A S P L
DXHAL R, DGR R BEIR R . TR R A L B
BRI I BE BT K AR, AR AR K £ BT
PRI o3 AT AEAE W] S 04 X 322 S, T %o P b 52 X
AP K - BEUE I3 S8 R AR B AL AR P B
ff A K LG IR LT 7 I, 3B W R K AT
W E SRS, n, FaF R T AR K - B
VERCHE B TS BRI ST 1 Pa A R IX AR K 3
R VC ks 5 ) R R ORI 5T 1 PG SR R X 2

EERN 3 H1(1991—) , 2 AL WF5E 5 o GIS Wi T S8 HI o E-mail: dongy _ gis@163. coms
BIS1ESE Ik FIE(1974—) 5, BIB9S 07 1) R - o 95 55 25 [R) {5 B 4% R o E-mail : zhqf @ nwsuaf . edu. en.,



206 T2 X AR AT

o 36

T SR B2 1 5K F i IX ) 7K b B R 3 A 1 5 g
WS T YL AR B AMIA R 5 7K BRI R 1Y
AT PN LG b 5 DK T A S A 5 X
AT HHEARE T K S ASEIRUR 4 R B AT
Hr TR B IS SR
bR + BRI ECA% R R E T BRIRARAL SO
SRR A A5 Ty T, H 2w 1) TR SRR IESY , g
XAl 7K A A B as ) A8 S A A5, B = A
ARSIk H I I A UG (DO | Ay v ) e w14
U553 AT AR 2 B TR AR, itk A SC R
WRI Fll ARLI A 38 b5, R F 28 LG 127 T L e 1 2
HIBE SR 7 2%, BRI PE AL X WRI R ARLL [ %5 [A] 42
SERHE, I R, LA = o AT & v
AR A K B, PRI AR IR R SR ARl 32
s S%,

U bR

1.1 HREXEGHRE

PUIL R IX A F N31°33" ~ 49°11, E73°28" ~ 119°
54'c RV 2 3 800 km, FFILFEZY 2 100 km, S IR
3.73 x 10° km?, 24 (& 4= [ [ £ 18 B 38% ; 1% X %
BEH VT B SEAERNE IX 397 B P TEUR T,
55 N BT AR K H 22 i 1l v i 0 2 b VD8 5 AF 73

ML LR 4°C AEIE K B2 400 mm, A 50BR 5
IG EHELRE N =, BRSPS RS RGO I
55,

Z IS SR R B FRRAE A FH SR i
KRR A IR 2 55 TR R B 2, L
X b ) A5 R AR AR, KA oS ~ NG
M7 BB KOE £ 200 ~ 400 ke 667m ™23 A
HFE KB 2 813.10 m’, & T 4 E ¥ K F
(2108.72 m*- A ~1)I8-1)

1.2 #IERIFERLE

AHIEFE R, K BT R A A T AR A T AR
Pt o3 BSR VR F PG AL 2 X T A A K G40 % B +
PEIRANIRAK G WA o X F— AR Bk 5, 7k
DRV Bt TR | TERUME DA B S [ P
BRI, B, A SCR 2 47 BE X g
B iR 397 4~ B 5% WRL #1 ARLL #5471 3t
BRI SPSS22. 0 #E4 T4 BLGE o3 AT N IE 25 4 A K
B s FIH GS +9.0 PEFT LG T2 A S ol A 7 L4 41
H5 50 R ArcGIS10..0 #EF 728 [ B 5

2 ZERLS0HT

2.1 ZHAGITHSH
LG A R AN 1 R o

F1 AEBERRKIKTFEEHYZMET
Table 1  Classical statistical of WRI and ARLI of Northwest Arid Area
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Table 2 Best-fitting semivariogram model with its parameters
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