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FhkE g AR HE O AR AL TE B (de/IME min, Fe K (H max) HJ4ET 0% ~ 100% 2 [6), 1t B LE [A]— i RE e RO T
LA P T RR L R 22 B, SERIE A SIAE 44% ~85% , 20% ~55% Z [6), ViHAE BT N F K i b
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1 EXMEERILEMSEITHSEE
scale (m) N shewness kurtosis min (%) max (%) A (%) s v (%)
500 10 171 -0. 881 —0.458 0 1 0.679 6 0.300 3 0.4419
1 000 2793 -0.816 -0.727 0 1 0.618 7 0.308 6 0.498 8
1 500 1328 -0.703 -1.034 0 0.986 6 0.578 3 0.317 6 0.549 3
2 000 790 -0.587 -1.261 0 0.960 3 0.546 8 0.324 1 0.592 7
2 500 531 -0.459 —1.438 0 0.938 5 0.5207 0.328 5 0.630 9
3 000 384 -0.292 -1.752 0 1 0.569 7 0.442 5 0.776 6
3 500 290 -0.315 -1.591 0.000 8 0.907 7 0.486 4 0.333 3 0.685 2
4 000 231 -0.223 -1.661 0. 000 2 0.898 1 0.467 5 0.3339 0.714 1
4 500 186 -0.177 -1.628 0. 000 2 0.907 7 0.458 8 0.328 8 0.716 7
5 000 155 -0.122 —1.651 0.000 1 0.898 9 0.4459 0.324 8 0.728 3
R2 FAMETRLESERENSITSTE

Scale (m) N NT skewness kurtosis min (%) max (%) A (%) cV (%)
500 10 171 Arsin -0.276 -0.893 0 1.570 8 0.844 1 0.522 8
1000 2793 Arsin ~0.430 -0.905 0 1.570 8 0.7312 0.549 6
1500 1 328 Arsin -0.456 -1.143 0 1. 406 9 0.6713 0.587 9
2 000 790 Arsin ~0.411 -1.338 0 1.288 1 0.628 7 0.6259
2500 531 Arsin -0.309 -1.477 0 1.218 1 0.595 6 0.663 6
3 000 384 Arsin ~0.247 -1.527 0. 000 1 1.153 4 0.569 5 0.694 4
3 500 290 Arsin -0.187 -1.593 0.000 8 1.137 8 0.5529 0.716 7
4 000 231 Arsin -0.104 -1.642 0. 000 2 1.1153 0.529 6 0.746 1
4 500 186 Arsin -0.049 -1.612 0. 000 2 1.1377 0.517 8 0.751 1
5 000 155 Arsin 0. 005 -1.61 0. 000 1 1.117 2 0.501 0 0.763 2
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®3 KEMERRILERGITHEE

scale (m) N skewness Kurtosis min (%) max (%) A (%) s cV (%)
500 4 825 -0.16 ~1.478 0 1 0.539 2 0.3539 65. 62
1000 1 480 0.143 ~1.565 0 1 0.4395 0.346 3 78. 81
1500 770 0.375 ~ 1. 465 0 9 885 0.375 4 0.3392 90. 34
2 000 494 0.591 -1.232 0 0.964 9 0.3292 0.326 9 99. 31
2 500 345 0. 707 -1.09 0 0.9379 0.301 7 0.319 6 105. 96
3 000 262 0. 85 -0.86 0.000 1 0.937 2 0.2759 0.310 4 112.53
3 500 208 0.962 -0.601 0.000 1 0.901 4 0.2553 0. 300 7 117. 81
4 000 175 1. 087 —0.348 0 0.901 4 0.2323 0.290 5 125.07
4 500 146 1. 175 -0.003 0.000 1 0.893 3 0.2200 0.281 4 127.93
5 000 125 1.235 0.072 0. 000 2 0.876 9 0.208 1 0.276 8 132.99

F4 KEMERRILESERENSITFEE

scale (m) N NT shewness kurtosis min (%) max (%) A (%) cV (%)

500 4 825 OR -0. 160 -1.478 0 1 0.539 2 65. 62
1 000 1 480 OR 0. 143 —-1.565 0 1 0.439 5 78. 81
1 500 770 SQRT -0.033 -1.514 0.004 7 0.994 2 0.5222 61.40
2 000 494 SQRT 0. 153 -1.470 0.003 2 0.982 3 0.478 2 66. 38
2 500 345 2SQRT -0.149 -1.282 0.028 3 0.984 1 0.616 0 42.56
3 000 262 2SQRT —0. 006 -1.305 0.091 5 0.983 9 0.597 6 43.02
3 500 208 2SQRT 0. 066 -1.302 0.096 3 0.974 4 0.578 3 44. 69
4 000 175 2SQRT 0. 104 -1.230 0. 056 2 0.974 4 0.5513 48. 04
4 500 146 2SQRT 0.208 -1.291 0.109 7 0.972 2 0.542 8 47.74
5 000 125 2SQRT 0.316 -1.235 0.121 1 0.967 7 0.532 6 47.82

T NFFORIER¥EH:; OR FORFIRIES M, SORT ZoR—YCF I RIEA M i, 2SORT ZoRMIUCF I RIEAS M, scale 7 fifiFE FLIGR
BE, NFEhREIGEM, shewness Fl kurtosis 73|37~ EE AL, max Hl min P HIFREBORMAR/ME, AFIRIRERE, CV RN R 7R
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PR AN PSR R K 25 )28 S PR S B 4% 1) [R) P S R BB R T ARG 0 s (e 45, AN TRl BT RURE R
AR5 KRR RUAUL 5 HE AR AE 0. 85 DL, J& T ERAR AOBETUDL 136 P30k B A 78 S ol S TR RE S A1 e
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JURUE BRI —E BT B S 7e 7 R P B 23 (8] 42 S AR A 8o, =S A28 5+ S BE B (Separation
distance) EIEAIX, HHEHIEL AR, REY AR R B2 AR, M2 6 [ Ak
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SPATIAL VARIABILITY OF SAMPLING UNIT OF CROP AREA AND ITS
EFFECT ON SAMPLING EXTRAPOLATION EFFICIENCY *
Zhong Geji, Zhou Qingbo, Wang Di*
(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences/Key Laboratory of Agricultural Remote Sensing,

Ministry of Agricultural and Rural Affairs, Beijing 100081, China)

Abstract The spatial sampling technique combined with remote sensing and traditional sampling method is an
effective method for monitoring crop area in large areas. However, traditional sampling requires that sampling units
should be independent of each other, and does not consider whether the spatial variability of regional crops has an
impact on the sampling efficiency of crop area and its degree of influence, thus limits the efficiency and accuracy of
crop area monitoring. In view of the above problems, this study took Dehui city, Jilin province as the research
area, the spatial variogram was used to quantitatively evaluate the spatial variability of crop area in 10 sampling
units. To quantitatively evaluate the effect of spatial variation on sampling efficiency and to optimize sampling
scheme for spatial variability crops, three sampling methods, i. e., simple random (SR), systematic sampling
(SY), and stratified sampling ( ST ), were selected to calculate sample size (n), overall relative error of
extrapolation (Re), and coefficient of variation ( CV ( ?) )) as indices of sampling efficiency under different
spatial variation. The results indicated that the spatial variability of the area of maize and rice (reflected as the base
value C, + C) decreased with the increase of the sampling unit scale, among them, the spatial autocorrelation of
crop area was relatively small at the sampling scale of 500m x 500m and 2 500m x 2 500m. Under the same
sampling ratio, the relative error and coefficient of variation of crop area under the three sampling methods all
increased with the decrease of spatial variability (the sampling unit scale increases). The stratified sampling
relative error and stratification coefficient of variation of maize and rice had relative minimum, which were limited to
10% and 20% , respectively, followed by systematic sampling (Re <40% , CV( )A’) ) <88% ) and simple random
sampling (Re <50% , CV ( ?)) <75% ). When the sampling method was selected, the relative error rate of
stratified sampling of the two crops decreased rapidly with the increase of the sampling ratio, when the sampling
ratio increased to 5% , the relative error and the coefficient of variation of the coefficient of variation tended to be
stable. Within the sampling unit scale of 3 500m x3 500m, the sampling precision (Re <5% ) could be achieved
when stratified sampling was conducted on the area of maize and rice according to the sample size determined by
5% sampling ratio. Considering the spatial variation and spatial sampling efficiency of crops at different sampling
unit scales, the stratified sampling method with 2 500m x 2 500m scale and 5% sampling ratio was a high-
precision, low-cost and representative program for crop area with spatial variation. This study provides technical
support and reference for the improvement of sampling method and sampling efficiency of regional crop area.

Keywords crop area; sampling unit scale; spatial variability; spatial sampling; sampling efficiency
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