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Optimal layout of county scale monitoring points for cultivated land quality based on Cokriging
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Abstract: Optimizing the layout of monitoring sample points according to the spatial distribution characteristics of cultivated land quality
can improve the monitoring efficiency and accuracy of cultivated land quality. In this paper, the environmental factors that change
synergistically with cultivated land quality were selected as auxiliary variables, the spatial variation characteristics of cultivated land
quality were analyzed by geostatistics, and the layout scheme of cultivated land quality monitoring sample points was optimized by
Cokriging method. The results showed that the interpolation accuracy of 66 monitoring points obtained by Cokriging under the optimal (5
kmx5 km) grid interval was better than that of ordinary Kriging under the small(2 kmx2 km) grid interval; Under the same grid layout, the
interpolation accuracy of monitoring points obtained by Cokriging method was better than that of ordinary Kriging. This shows that the
Cokriging method combined with easily obtained auxiliary variable information can optimize the layout of cultivated land quality monitoring
points, obtain the sample point scheme with fewer monitoring points, reduce the cost and improve the accuracy of cultivated land quality
monitoring.

Keywords: cultivated land quality; monitoring; sample layout; Cokriging

YRS AH:2021-09-09  FAHH:2021-10-28

PEEE A TEM(1997—) 2o TTVHEM A BT AR, B SRR T i W 2 A B35 . E-mail : 854844981 @qq.com

HEEVEE Al E-mail : yanghao_0927@126.com

BEEWE FZKARFEEEIH (U1901601) ;7 48 f s GURBF 4 11 (2019B020218002) ; U114 B4 1105 H (2020YFG0033)

Project supported : The National Natural Science Foundation of China(U1901601) ; Key—area Research and Development Program of Guangdong Province
(2019B020218002) ; Sichuan Science and Technology Program(2020YFG0033)

http://'www.aed.org.cn



B3, % - ETtHhE R ERHNEEHREENSMUERIE

2021 11 B

B i pr B B AR ) R 5 PR AR PR RO AR DL
HEY I, B M S TR W A ™ A i oY,
FOXRBRR R 24 RS L RN EA AR R HATE
BT S TR R 22 5 B bR R R AN I B H
gt 3 A, A TR T I AR AR ) DXL, - — 2 R T 47
1113 ST e A B 3t o DA RS e A P B T S AR B
G0 S P05 | KRR SR A AR B R
iy, AEAF L BN, S EOCR LR R R — 2
DN 16 sl i B s A5 28 1k, Hh BK Ltk 36
B3 75 G A R AL, TS OB Ml BRI B R
1, DR s S A I 1 LR A E A E A
Fro TS B o AR OO B 3 B R S R
TEAE R SER , 00 1 R0 R M U e o 22 A 2
FEHRM AT, H 552 BB AF A5G . AR
0 AT TR M A TR A R A A, T R
FRETR A 477 38 i B — s B B4 ke M
e J5 28 S A2 A, DA e TR A H X Rt o ) £
B B R B S R A M R R
fiE, SR T N7 3 R I) AR S5 PR 3R A R, A1 15
R A M 00 a5 5 AN BRSP4 B B e X
AR Pl GBI AR A v S o
AEEMITEE L,

R, M D0 A A 35 7 s 22 S A F R A6
B, AL FE ] BB ALANAE o JZBEPLINRE R G SR,
IR IT AR BEREAS (B AH LA ST, 20 23 [ AR S o
FABEALAAR AT BERE R A WA, RGN JZ b
BRI B BT A (i 22 X Le Tk BT
P R TR AR T BEA 25 B A B 25 TR S
FASBEAR G i385 ] T HA 25 1) A S P A A M o o R
PEAE NI, S, BUHR B2 5015 18 T 25 [ A G, R
PG 75 R ST 78 S R RO A1 A S5 bR K
ARFRBE IS RN S TS AU il . £
175 SRS G A D XA il DX ) B o Y
23 (A AL S D0, A P AN ) A8 S 00, LAZS R ) —
24 S ] B R AT S I AT o W R A S A S R
B A AR A L 25 R TR | B AR A Y T
FREC ] | L3RR SR TEAE A A 522X LA ]
7T AR A it R JRE FIRE 5 B0, A5 A0 24 R A RS
F Sl e 00 ) B I R P48 AR 2 R ik RO AR U8 0
M L2 T AR ZEAN PRI o

C A 1Y 25 18 A5 TR]AH S A A4 BF o Jo 2 s I A1 i
AIFFE R RN AR SRAEIE | 127k WA 1 8] By 4t
JoHE P 2 [ S5 L TR T A% DAY B e J o P oA o

http://www.aed.org.cn

1o FE A A H B i b B B A SRR AT AR
FE S AT B 5 BEAS A (5 5 1Ak 1 DX I A 0 b o £
RO PRI, SRAE AR (18 3 T 52 M A e 1 0 A S B
S, AR AR b S 1 2 () AR S Dok A BRAL AL A 152
T, o DABE o W Ao 4 I A . (ELBEA 11 1)
g3 U2 T 28 ()R, AR B s AN AR S 18]
H A DG 38 5 H R 10 ) R 5T R - 2 B HE R S
e 1 W 2k L A 0 9 A FH B D v B A Sk 5
85 H AR AR A SR B i PR R A B S il B
AR 7R [R) AR TR B R AT A R SRR . B
S35 R 5l B DR, SR P[] o EEL AR XoF 1 S A 4>
AU R T H R S S R TR AR R 1Y
AL ST, 7E T B SR FERE B2 I 250 T, 19 31 19 75 B
SUEOR Lt v AR VD T 10%~40% 14N, 4%
HaAF IR R B RIS H RS AR S E e
/b ) PR B B A P B ) i LA 3 R T o AR V1
TOOMDRS B 55 38 v AR IR I A R T . R
SN AF 5 2 A A BL 30 v FEAK I, P ) e LA
FIF 5 HARAE A GBSl B A o, o] DL 5 3
Mot SRR . R YR D ) e A ke
H eSS R IR R AT R AR B ALY
({5 I3 [) i EEL R ke Ko 0 o 0 A a0 o A A 1k
(R BIF 5 B A 4

YT ARWFFE LA AR AR N T B I DX R Y
X, DLE SR H AR i SR HOR I 9 X 4, 45 6 B b ot
SRR T AE M A BT S T AR il B AR
i, 38 FH LG T2 7 1 40 BB Hb o S ) A3 1R 43 A R
fiE, 45 4 Ph[R) 7 B AR U0 A Bk b S5 WA o7 A 14
X PR A 2 B B o 1 A5 Ak A TR b R
LT HA HEE L,

1 #B5FE

1.1 AREXER

TN TG XA T T AR A AR (1), LAk
23°05'~23°37'N.113°32' ~114°00' E, B[ 1 616.47
km®o 4 DCHE b R AR, B2 A L ARG L Ry = ik
FEAAR AR -V R E ], A IS R B W T
Z XSG, A 2SR 12.1~28.5 °CL, B 33 D) AR 4T
HERBEAUKAE L E, #HiEF 2016 44K, BEIRIX
kb 1 AL 3 229,76 km?, H A K BE b 76.56 km?, 53
7.21 km? 7K H 145.99 km?, Ak 52 B 5] 2080004 o
R T G b AR A G I DX B b O W R 06
B, M8 B A B I RS AR B WA T 2
— 1021 —



R FREEMEFR - 5385 F o # - B IR R G INE 5 ETFEN 1

- I
S i
o
0 5 10 20 km
01020 40km

Bl 1 gy X iR E
Figure 1 Geographical location of Zengcheng District
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Table 1 Spearman correlation coefficients of cultivated land national natural quality index and environmental variables

73] =Y 3 KA K 2% T 1F 2% < 7 i . I Bin]
ﬁxﬁl#@gg ﬁﬁLﬁ.fi ‘i’rﬁT KA ﬁF?J?T?F &E(ﬂ%ﬁi ﬂﬁﬂ/iﬁ.fi i R uJﬁf’Qi
Effective soil Organic pH Groundwater Drainage Irrigation Terrain . . Profile

X . Field slope Soil texture
thickness matter level conditions assurance rate slope pattern
0.437%* 0.170%*  (0.452%* -0.516%* -0.449%* -0.452%* -0.263%* -0.209%* 0.267%* 0.145%*
TE R BFE KN 0.01 (23
Note: ** Correlation is significant at the 0.01 level(highly significant).
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Table 2 Semi-variance characteristic parameters of cultivated

land quality
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Figure 2 Distribution of monitoring points arranged in different grids
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Table 3 Semi-variance function and interactive semi—variance function models and their parameters of different grid layouts of cultivated

land national natural quality index

Do s R FERE 2y 2 R i8] Yol FAHE b 7% P e REL
Grid size/km Sample No.  Type of semivariogram Model Co CotC [Col(Co+C) /% Range/m R
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SEH AR HEL 74.60 216.40 34.47 3000 0.370
3x3 176 AR Y ) 100.00 76 940.00 0.13 4174 0.901
A A = 0.10 183.10 0.05 4278 0.918
4x4 104 A EiER 3 5700.00 86 950.00 6.56 5340 0.360
2 H AR B 78.60 226.70 34.67 7 680 0.345
5%5 66 AR BRAR 100.00 56 660.00 0.18 6 440 0.284
2 H AR =10 127.70 284.40 44.90 69 923 0.793
6X6 47 AR BRAR 100.00 82 030.00 0.12 6 660 0.003
2 H AR BRAR 79.60 178.60 44.57 9180 0.072
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Table 4 Comparison of Cokriging and ordinary Kriging estimation
accuracy of natural quality indexes of different grid layout

RN 7 RBR e B

Grid size/ Sﬁjﬁo Type of EX i%ze; R;: / RR;T’E/
km semivariogram  r  RMSE
2x2 390 ARG 0.179 264.177 146.93 8.83
LHASE  0.442 240.860
3%3 176 ARG 0.252 286.689 79.37 11.23
LHAFE 0452 254.480
4x4 104 P 0.231 293.892 80.09 10.35
LHAR 0416 263476
5%5 66 A 0.220 257.881 136.36  0.11
LHAFE 0520 257.607
6%6 47 ARG 0.031 349.782 574.19 9.94

A H AR b 0.209 315.012

1 RR—AHXSAHOC R 250 RRMSE- AR Y il i 22
Note: RR—-Relative correlation coefficient; RRMSE—-Relative root

mean square error.
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Figure 3 Ordinary Kriging(OK) and Cokriging(CK) interpolation results under different grid layout
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