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Study on sampling design for monitoring cultivated land quality at a county scale
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(1.College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China; 2.Key Laboratory of
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Abstract: In order to accurately grasp the spatial distribution characteristics of cultivated land quality grades, improve the efficiency of
county cultivated land quality monitoring, and complete its monitoring system, in this study, Conghua District in Guangzhou City had been
taken as an example, based on cultivated land quality monitoring results, soil, environmental factors and other data, studying sampling
design by monitoring cultivated land quality at a county scale through spatial statistics and spatial superposition. By considering factors
such as soil, landforms, land use level, land economic benefits, and gradual types of cultivated land quality, Conghua District was divided
into 26 cultivated land quality monitoring areas. Based on the spatial stratified sampling principle of spatial statistics, and combined with
the national standard sample plots, ditches, roads, villages, basic farmland, and other factors in the study area, the monitoring samples were
adjusted spatially, and 111 monitoring samples were finally determined. The statistical test showed that the monitoring samples were highly
representative in the overall cultivated land grading unit. The county—level cultivated land quality monitoring system established on this
basis can provide technical support for the natural resources department s cultivated land quality monitoring and supervision.
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Figure 1 Conghua District geographic location map
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Figure 2 Flow chart of arable land quality monitoring zone layout in county level
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Table 1 Standards for monitoring area classification
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Table 2 Attribute values of monitoring area in Conghua District, Guangzhou City
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Figure 3 Distribution of cultivated land quality monitoring area in Conghua District
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Table 3 Number of monitoring samples in the monitoring area
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Table 4 Selection number of monitoring samples
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Figure 5 Samples distribution of national natural classification monitoring of the cultivated land in Conghua District

F5 MR EMNFERRRERE
Table 5 Representative inspection of monitoring samples in

Conghua District

Gitt i WEINRE A5 Wbt 5345 P 3
Statistics Monitoring sample  Cultivated land classification map
DA SR 111 16 877
¥iE 3.66 3.58
B bR 2 0.089 0.006
IEL 3 4
R EL 4 4
T v Bl 22 0.939 0.732
i 0.882 0.536
T 0.806 0.189
i B A 12 22 0.229 0.019
[lE358 1.151 0.080
WEREARUE IR 22 0.455 0.038
B 5 5
U ONIEN 7 7
W/ ME 2 2

4 0.189 F1 0080, Wi I A A5 F) I 52 A1 068 J3E A 20 31 A
0.806 Fll 1.151, PR 1y it B AN FE A1) K T 0, B e
JEE X O 1) A M, 5 TR S 43 A R e E SR AR T i W ir
TE IR DA 55 S AR b 43 55 BT T LA A AR
bk,

— 852 —

e 3 e BRSO M i B 1) [ 58 1 AR A 501)
LR USRIV e BTN E N we LI D B G o 2
F RN KA i A AT S R 2R, THE IR 1 AE 25 A
P RCR LLBF 5 S A 25 ORI R
(TR LE AT AT 368 HE 20 BT, Al P 2 R SR 15— Bk
HE— BRI N AR SR HA U & 6 AT,
25 PR B0 W DA S SR L 1) 5 A 23 S5 B T Y
TR L ) AR — 50, DA, 32 BBt DM AR A S AR
B o3 2 T AR R

3 iFig

B3t AR 3t 52 AT PR AR Z5 A (A1,
SN SRR B “ PREE I 17 (A AR TR I
TIRZ BRSS9 AN BE A N TR AR Y
MR A5 IR M DX S | A A AR LA
LT AR, 55 25 SEWTFE IX G b AR
R Y JERE SRS RN R s ]
S8 U IRE JSAT B, AT LA R BESR R 2 AT 7E B HL A
ZHLIX, I RE S WO 2R AN 2 1 2 J 1, B Ly
AR AR o SR, Hhy T ) T AR, %o 24
SEHTIE BB L SR G L R PR H i = 25 & T 53 A
7 AT BN A W RE S A TS i R

ABIFSE Rl i GO 1 AT B AR AR
PSR , P BObR i 22 5 22 IR LW R SR SR TR B

http://www.aed.org.cn



L, A5 - SR B S5 1 W 20 XA SIS

2020 11 B

FE i CEI L) B 151
Samples( Area) proportion

R (AL B

Samples( Area) proportion

R CHIRL) HE 1

Samples( Area) proportion

NREFERG I AR bR , 4 R WO SE B 7025 ST 3
SPEH [ A AR ER EEOh—B HATA G

1.0

0.8

0.6

0.4

0.2

0.6r

051

0.4

03r

0.2f

0.1}

24 3%ML 4%H 6% 7ML
[E % A #8251 National nature grading

4

o

0.61

0.4

e
LR Soil type

IRETHE

ik H

3] F 2 80 Land use coefficient
04r
021

R (IR L 1]
Samples(Area) proportion

KAEL

o

it

R CH AL B 11

FEA CHBD LA
Samples( Area) proportion

Samples( Area) proportion

FEA B L]
Samples( Area) proportion

0.8

0.6

0.4

0.2

0.5

0.4

0.3

0.2

ke
HEHbZETY Cultivated land type

06r

#1537 Landform

LIS H (=
+ 2B R A Land economy coefficient

El6 MR RRRESHT

O MR 18 el 18 A5t 18 A5 1
R AR S Cultivated land gradient type
—— R Cultivated land area

— — WAL 5 Monitoring samples

Figure 6 Representative analysis of monitoring samples in Conghua District

DAE KA BREEE AR R IR T A R 2RO
RAE RUB LS [ E, AR5 BT E A R 2 U

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

— 853 —



KU FREMMEFHR-E375 - F 64

UER240 SR E B 1 o e M 000 g i A A A A 3t
Bk 5 0 4 B BT L M A A 0 g SRR
FrINEE, JCTE R 2 0 4 T Bt A7 A L i
LEA e 5 M e e P AT A B IR SR A
P 3 BT IR Bl M IR AR AT B O AR BRI £
R RREMAGIE R P, Gy A H 2 A B8k
Jot i g S B dhe ok AR I S Bk B PRI IR A A
(R g B S L1

S D3 S d e AR KRR AR DL, A i 5
AR WEFE XSG WA s e RS AR A
W BT , B M Jo s 00 AR 094 25 ) e {0 A Jey i 75 %%
I, A A P ERE SR A E R IR R A
Emﬁﬁi#ﬁ@A%@é%ﬁ%I%EﬁMM%ﬁ
%ﬁl%%%%ﬁﬂ,ﬁﬁﬁﬂﬂﬂME%ﬁW%ﬂ

%l?%xﬂ%%%l%ﬁA%m AT
E%ﬁ?ﬁﬂ%EuﬁWW D= A IT R ROk
JETT, i T U A4 R dhs Bt ﬂﬁ@f%ﬁi%*ﬂ
AT I R, 2B 8T A A R R A J= 1 4
WRABE A DB P A SRR A R S
TR LR A AR OGRS IRAT
FERF A I AT B 1, Sy P JE A AT B DA £
S TRl R R B 7 1%

4 #ig

AHIF 5 38 35 %k AR DX A St 57 25 1) Wl 4 [X A
SUWESE A LU S8
(1) S Ssff b o 2t W00 DX AT L3 2o 2% S5 B
JoTtE 1 B R - MR FH KT | b 22 5% DL
A S AU S S ) PR 2R L SR FH I D v ) o v Ml
Em&%ﬁ FAIAE FEE R
(2) K AGE 112725 8] 43 J2 Fh AR A A a2 WA pii
ﬁ%ﬁ%ﬁﬁEW%E%ﬁﬁ#ﬂ%ﬂ%ﬁim
W B W SRR TR A A () e R A
R BEIE S m&ﬁ%@%?k
(3) WAL IX FE 5043 T 26 k5 WX, 4% W
WX A F AR s (AT S R AR 3 — 2R 5 i e iF
FE DX PN WA S B AT 1114, S5 R R W By
DAE 255 BBk 43 S5 BT AR h B HE B— 2, 7
SR b T 6 0 S R b, W IRE s B S A
Hiu 5345 BT TR 2 [8] 1) A A B AR — 3
() AW IR 25 e r T B b o £ 43 DX A i
TR ZR, RE A DASURT T 123K, B8 o L Salbf o ot
S SR BN A PR L R v W R R R S
— 854 —

Sk

[1] Liu Y S, Wang J Y, Long H L. Analysis of arable land loss and its im-
pact on rural sustainability in southern Jiangsu Province of China[]].
Journal of Environmental Management, 2010, 91(3) : 646-653.

[2] Tampakis S, Karanikola P, Koutroumanidis T, et al. Protecting the pro-
ductivity of cultivated land : The viewpoints of farmers in northern Evros
[J]. Journal of Environmental Protection and Ecology, 2010, 11:601-
613.

[3] Ceccarelli T, Bajocco S, Luigi Perini L, et al. Urbanisation and land
take of high quality agricultural soils—exploring long—term land use
changes and land capability in northern Italy[]]. International Journal
of Environmental Research, 2014, 8(1) : 181-192.

[4] Francis C A, Hansen T E, Fox A A, et al. Farmland conversion to non—
agricultural uses in the US and Canada: Current impacts and concerns
for the futurelJ]. International Journal of Agricultural Sustainability,
2012, 10(1):8-24.

[5] Valera C A, Junior R V, Varandas S, et al. The role of environmental
land use conflicts in soil fertility : A study on the Uberaba River basin,
Brazil[J]. Science of the Total Environment, 2016, 562 :463-473.

(6] ) - B 350 -l ) P4 2H ) ) S O T 24 A 4 B o st
S A PP FE ORI (R]. Akt [ B, 2014,
Department of Land Use Management of the Ministry of Land and Re-
sources. Announcement of the Ministry of Land and Resources on issu-
ing the main results of the national investigation and evaluation of the
quality of cultivated land[R]. Beijing: Ministry of Land and Resources,
2014.

(7] FAF . ELIOB ot S5 500 S A W ) A BE T VR WESE D], AL v [ 3
Kep(En0), 2013.

WANG Qian. Research on the method of setting monitored points of
quality level in county area[D]. Beijing: China University of Geoscienc-
es(Beijing), 2013.

[8] FMIEAY, S 58T, BT, 45 . JET-U8 1 Fe 54L& Bkl B i A5 2

WA A3 TR Al TREER, 2013, 29(4) :245-254.
SUN Ya-bin, WU Ke-ning, HU Xiao - tao, et al. Layout method for
monitoring quality level of arable land based on combination of poten-
tial index[J]. Transactions of the Chinese Society of Agricultural Engi-
neering, 2013, 29(4) : 245-254.

[9] Huffman E, Eilers R G, Padbury G, et al. Canadian agri—environmental
indicators related to land quality: Integrating census and biophysical
data to estimate soil cover, wind erosion and so salinity[J]. Agriculture,
Ecosystems and Environment, 2000, 81(2) : 113123.

[10] Maiti T, Miller C P, Mukhopadhyay P K. Neural network imputation :

An experience with the National Resources Inventory Survey[J]. Jour-
nal of Agricultural, Biological, and Environmental Statistics, 2008, 13
(3):255-269.

)r E‘Lﬁéiﬁt l;ifiu f’E S5 S IOB st B AE 2 S A DA A P

X IR HAHE BT BEURRLF, 2014, 36(6) :

1203-1210.
XITANG Hui, KONG Xiang=bin, CHEN Pei-xiong, et al. Establishing

monitoring samples of arable landat the county level: A case study of

http://www.aed.org.cn



L, A5 - SR B S5 1 W 20 XA SIS

2020 11 B

Dalate District in Inner Mongolia[J]. Resources Science, 2014, 36(6) :
1203-1210.

[12] 4%, B A B, SREAR, 45 | JET ¢ F 43 45 R (Y Bk o ok )
GRS )R RL, 2013, 40(10) : 211-214, 238.
PENG Lei, HU Yue-ming, WU Ming—-hua, et al. Partition of cultivat-
ed land quality monitoring based on the results of agricultural land
classification[J]. Journal of Guangdong Agriculture, 2013, 40 (10) :
211-214, 238.

[13] 255 5k . 9 e 2 A b I ik
K2, 2014,
CAI Lu=bin. Study on layout method for arable land quality monitor-

A AT R SE D] KD T AR

ing site in Hunan Province[D]. Changsha: Hunan Agricultural Univer-

sity, 2014.
[14] S22 8. ST Bk o ok W 2 R AR A R SR [D]. 2RI A8 P i
K2, 2015.

WU Xue —min. Layout study of the monitor samples points of land
quality in Wuxue[D]. Wuhan : Huazhong Normal University, 2015.

[15] BLEL, BUARE, AT . S AUpb o Ik A5 18 A Ml I S 52 It

R PR BESEL] LRCROE R, 2013, 41(10) - 4641 -4642,
4646.
WEI Wei, LIAO Li=jun, YU Jian—xin. Research on demarcating moni-
toring area of grade changes in county cultivated land quality and
technology of deploying monitoring point[J]. Journal of Anhui Agricul-
tural, 2013, 41(10) :4641-4642, 4646.

[16] AR, AR 06, SRER . T3 45 W ) A 32 R R Al B At e )

PRI 3 BeAii i TR P AL R 22440, 2019, 24(1) 1163~
174.
YU Hui-min, LI Wei—feng, GUO Xi. Study on classification and lay-
out method of cultivated land quality monitoring area based on poten-
tiality and dominant factors[J]. Journal of China Agricultural Universi-
ty,2019,24(1):163-174.

[17] 2507, AR, LR, 4% . JE TRV 3 E K S0 S i Akt o

B AR I A A ﬁﬁﬁ [J]. 4l T2 2441, 2008, 24(10) : 74-79,
316.
WU Ke-ning, JIAO Xue—jin, LIANG Si-yuan, et al. Framework of the
arable—land quality dynamic monitoring sites through national gather-
ing of standard farmland[J]. Transactions of the Chinese Society of Ag-
ricultural Engineering, 2008, 24(10) : 74-79, 316.

(18] By, S vi 7, XA AT, 45 . Fh [P b B 42k Mg 0 415 4 K 2R Ay 2

W1 ) ARl A, 2012, 39(21) : 74-78.
MA Jian—hui, WU Ke—-ning, ZHAO Hua—{u, et al. Construction of cul-
tivated land quality monitoring indicators of China[]]. Guangdong Ag-
ricultural Sciences, 2012, 39(21) : 74-78.

[19] Z2HE K, FLAEAR, Beadtmg., 55 . IR A2 mixd o R4 b ok M 00 A

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

IR R[] T EA =38R, 2014, 30(14) :192-197.
CAI Lu-bin, KONG Xiang—bin, DUAN Jian—nan, et al. Layout for
monitoring quality of arable land of China: Inspiration from overseas
experience[]]. Chinese Agricultural Science Bulletin, 2014, 30 (14) :
192-197.

[20] SRAR M . F Hb B4 2
M2, 2018
ZHANG Xin—hui. Study on the division of monitoring of cultivated

SR R XA A3 BFTE (D] AR A A

land quality gradient type in Shunchang County, Fujian Province[D].
Fuzhou: Fujian Agriculture and Forestry University, 2018.

[21] T 2= MRS GEHEWTM]. Jbat . B2z AR, 2005: 14.
WANG Jin—feng. Spatial sampling and statistical inference[M]. Bei-
jing:Science Press, 2005: 14.

[22] Sh4RIH . T HGE 27 ) Bl b BT ik e DU A SR 5
BRI BID). BB AP RAE, 2014,

HAN Zhen—kun. Layout study of county cultivated lands’ quality

P

monitor samples based on geostatistics —case of Gong’ an County[D].
Wuhan: Huazhong Normal University, 2014.

[23] 7 Je., BB, 108, 55 JE TR Se s Bomy L R Ao Jr ik
SIS A AL~ 2018, 49(7) - 244-251.
WANG Zi-long, CHEN Wei-jie, FU Qiang, et al. Method of soil sam-
pling design based on priority index[J]. Transactions of the Chinese So-
cietyfor Agricultural Machinery, 2018, 49(7) :244-251.

XUHE, ARBRE, BRI, 5 BETRE R AR IERY R UL 115 )8

ﬁ%ﬂ@lﬁ%{]] FHEAR, 2013, 50(1) : 12-20.
LIU Jing, ZHU A-xing, ZHANG Shu~-jie, et al. Large—scaled soil at-
tribute mapping method based on individual representativeness of
sample sites[]]. Acta Pedologica Sinica, 2013, 50(1) : 12-20.

[25] B SEAR, TBEINAN, AR 06, S5 AT 10 BT e P Y LR AR BT
flf gk SR B 3R, 2020, 57(2) :259-272.
HUANG Si~hua, PU Li—jie, XIE Xue—feng, et al. Review and outlook
of designing of soil sampling for digital soil mapping[J]. Acta Pedologi-
ca Sinica, 2020, 57(2) :259-272.

[26] B3k, ARBUS, Z2 KGR, 4 —FiE TRE AR IE SR A LR
B L] L3R, 2011, 48(5) :938-946.
YANG Lin, ZHU A —xing, QIN Cheng—zhi, et al. A soil sampling
method based on representativeness grade of sampling points[J]. Acta
Pedologica Sinica, 2011, 48(5) :938-946.

[27] AR, TROERE, AR, 5 LT KR A BB Bt S g R
SATETTIA. A TR, 2014, 30(24) :288-297.
YU Shu—qiong, ZHANG Bang—bang, XIANG Hui, et al. Layout meth-
od for monitoring sample point of arable land quality level based on
combination of factors[J]. Transactions of the Chinese Society of Agri-

cultural Engineering, 2014, 30(24):288-297.

— 855 —



