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Dynamic Monitoring of Cropping Index in Guanzhong Area Using
Remote Sensing in 2000—2013
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(1. Collage of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China
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Abstract. Multiple cropping is an efficient way to improve the crop yield for Guanzhong area of Chinese
Loess Plateau. The spatiotemporal pattern change of multiple cropping in Guanzhong area from 2000 to
2013 was investigated. Cropping index was employed to quantitatively assess the multiple cropping. The
twi-difference algorithm was applied to estimate the cropping index based on the crop NDVI time-series
reconstructed from 250 m 16 d MODIS NDVI datasets with the iterative Savitzky — Golay method. Results
were as follows: the cropping index was shown to be the highest in Xi’ an City and it was decreased with
the increase of distance from the city; the croplands with double seasons were mainly located in the
Weihe River plain with an altitude of less than 600 m; the single-season croplands were primarily
distributed over the loess ravine regions of the northern Guanzhong area, Qinling mountain area of the
southern Guanzhong area and alluvial plain along the Yellow River ( eastern Guanzhong area). The
cropping index in 2000—2013 was found to reveal a two-stage downward trend. During 2000—2005, the
cropping index was reduced very slowly and the rate of the decline was less than 2% ; however, the
decrease rate became high during 2006—2013 which reached 15.7% in 2013. The development of
urbanization and economical agriculture were demonstrated to significantly influence the decline of
cropping index. Through the comparison with the statistics issued by the government, the average relative

error of cropping index estimated from MODIS datasets was between 0.3% and 15. 1% at the regional
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level, and the result also had an accuracy of 93. 7% at the pixel level. The presented results provided

useful and reliable information for the decision making on spatially-targeted local agricultural planning.

Key words: cropland; cropping index; remote sensing; phenology; NDVI time-series; Savitzky — Golay
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Fig.2  Spatial distribution of annual mean cropping index

from 2000 to 2013 in Guanzhong area
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284 Kok HLOB ¥ R

2016 4

5 2000—2013 4F 56 v i X 4% X EL A 3 52 Fl 5 K047 s
AL B
Fig.5 Annual changing trend of cropping index from 2000

to 2013 at county level of Guanzhong area

6 HFHh R A A OB R B
Fig. 6 Diagrams of field sampling plots

F1 ZLHFESERRREMIELIL
Tab.1 Comparison of cropping indices between field

survey and remote sensing retrieval
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R it L 3th B AP

—AE —SERE B M R/ %

— A — 3 588 41 8 637  92.31

— ST 37 686 0 723 94.88

R#F 2 0 38 40 95.00
Mt 627 727 46 1400

7 H L % 93.78 94.36  82.61

2.3.2  GitBERERIE

M 2001—2014 4R Bk 78 45 147 45 polic 46 7 45 b
7 A b — 4 R b R AR R Bk AR, L b
{ELAE R AF Bk b S22 b 48 B, 5 0 AR I 2 2R AT %o
(3R 3) . 45 R, 2 Fhoy kit 50 45 1 o F ¥ 40
X i 22 B e 2 2012 488 150 1% 2k ] 5 B R
0,43, 52 ik K 2005 4EfY 0.3% , 2k % [ 5 ALK
0.88, JLrpr FHXF iR 22 B KA 2006 4F (19 4 )1 77
2012 4£F0 2013 4R PG 2T, it T 20% . 14 a
FXRZER T 15% WA, N2, 5 a, 1
AR YR R PG 21T I e T AR T, 40k 4 3.1 a,
FRH R KRIRE N 14.8% , I AE 2012 4, Btk
PAGI A 4 47 Rt DX 11 328 J 12 R 25 SR 15 2 A X 4%
INEEEWE SRR, 14 a K55 ER ROV T
SR PAT, BR T 2000,2001 ,2012 4F W% Ry , 2 A 4F 45
IR DR 25 H0AE 10% L o BEIRCKR 18 AR 2,
SRAEH T AT B T RO b 3R B 3 A A
B T A BIAE A, R R 25 R TE ] 22 N

TE BT BT b, HOCE 3038 4 48 R X B
{18 425 T R B b S8R 7 5 B 43 S LIS K BT I AR
B T T A 52 08 B xR AR 4 R XL 1 3 SR AR
I RAERAE RN, 5 R W 7, H2R M a3 AR
0.822,R* N 0.76, I3 i T 0. 01 7K1y fg 2 1k



5 8 1)

Hifdt 55 . 2000—2013 4 3¢ i b DR 3t 52 7 48 2500 I 2l 25 1

285

Ko p 7 Rl AL R R IR A R R T
Geih gt , 2N AT RE J2 T 2 AR O TR K A
A BCE MUY BT A A P AR S AR Y T 22 BB R

PRI T Gt Brt, D06 & MR AR i H A I B, 55
— 7 THTHER 73 M T G GE T ORI B T AR A —
AR E

RI3 XPHREMBHNESHTRITAMSERRERERER

Tab.3 Comparison of cropping index from statistics and retrieving of remote sensing at city level of Guanzhong area

%

PN 7Y % i1 FG Jak BH H
it fanill] 5iit will] Giit Rl it sl 5t will]
2000 172.9 183.5 126. 4 116.3 144.9 146. 1 141.9 156.2 131.2 153.6
2001 172.3 182.6 129.2 118.4 140. 8 146.0 139.8 161.1 121.3 140.0
2002 177.0 174.5 124. 8 119.7 151.2 145.7 148. 6 151.8 127.7 145.9
2003 178. 1 185.6 125.0 123.3 149. 5 151.2 150. 1 161. 1 130. 1 136. 5
2004 186.2 184.3 134. 1 115.5 149.9 149. 8 150. 7 160. 2 131.1 139.3
2005 189.7 183.9 140. 8 130.9 152.6 147.6 152.2 166.9 136.0 139.0
2006 191.5 175.1 139.9 102.7 154.1 142.5 158. 1 146.9 136.7 123.9
2007 195.9 162. 5 115.7 108. 4 138. 4 127.7 151.7 137.5 125.9 114.0
2008 193.5 168. 5 124.7 104. 8 141. 8 127.0 152.0 144.0 135.8 123.3
2009 195.6 168. 4 127.0 106. 6 143. 6 139. 4 150.7 153.6 145.0 123.0
2010 196. 1 164.2 132.3 107. 1 145.0 130. 1 153.7 146. 8 145.6 126.0
2011 186.7 163. 4 125.3 117.3 137.5 130.3 144.2 154.5 138. 4 136.7
2012 189.7 141.0 122.1 106. 4 140.0 119.3 144.9 128.7 134.9 119.9
2013 191.0 147.7 122.7 102. 1 139.7 119. 4 146.3 135.6 134. 1 127. 4
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Fig.7 Comparison of cropping index from retrieving

of remote sensing and statistics
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