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Comparative study on identification standards for the degree of cultivated land damage

LIU Yunfang', WEN Jing", ZHANG Yuxuan®, LIN Jiancong', LIU Yuedan', HONG Wei', YI Hao'

(1.South China Environmental Forensic Center, South China Institute of Environmental Science, Ministry of Ecology and Environment,
Guangzhou 510655, China; 2. Guangdong Provincial Key Laboratory of Marine Disaster Prediction and Prevention, Shantou University,
Shantou 515063, China)

Abstract: Identification of the degree of cultivated land damage is a practical demand for land enforcement supervision and judicial
litigation in China. Because of the complex and diverse types of cultivated land damage, as well as insufficient operability of identification
standards, the fairness and objectivity of identification conclusions on a large number of cultivated land damage cases have been questioned
and the credibility of these forensics is affected. This study compared the identification standards for the degree of cultivated land damage
of 20 regions; analyzed the differences in terms of procedures, content, indicator systems, and key aspects; and puts forward relevant
suggestions. Comparison showed that the Identification Measures for the Degree of Cultivated Land and Specifications for the Degree of
Cultivated Land focus on the mechanism and regulations, respectively, with a slight overlap in content. The specifications only provide
principles for the identification of units and control areas. Significant differences were observed in the basis of land type verification and the

identification system. The systematic and comprehensive nature of monitoring methods remains insufficient, and different sampling and
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detection methods are sometimes used for the same indicator. The standards generally use the limit condition method to determine the level

of damage. Significant differences exist in the standard limits for severe damage to planting conditions, whereas those for severe soil
pollution are similar. Establishing a scientific, reasonable, effective, and accurate identification system based on the planting conditions of
regional cultivated land, combined with the types and characteristics of cultivated land damage, and in accordance with the principle of
“simple rather than complicated” is recommended for all regions. The indicators should be aligned with national and industry standards,
with a focus on the dominant factors of damage. The indicators include, but are not limited to, the area; depth, slope; crack density; soil
bulk density; pH; organic matter; salt content; gravel content; changes in crop species, agricultural product yield, and quality; changes in
soil microbial species; supporting conditions (such as irrigation, drainage, roads, lighting and ventilation); and recovery costs. The same

indicator should have a unified monitoring method. This study suggests using the analytic hierarchy process to calculate the weights of each

indicator and improve the science of the standards.

Keywords: cultivated land damage; identification standards; index; grade
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Table 1 List of research objects

=2 Al A5 )/ I,

Serial ) Industry competent ﬂ%& j;ﬁiﬁ{ﬁ o
mber Body department/region Policy file name Level
1 BN 27 N IEDINTS R CHTTAE BB SR S8 2 ik Gl 7)) (A7 R B8R (2018 )12 5) B
2 FANIEE S CILVE 28 M SR S5 58 A 702 ) (2017.02.01 523tk B
3 POV AR PR AR B 5 e Ik GAAT) ) (R %8k (2013)435) B
4 jisAeaE e it A A8 BF IR 2 5 B AR (1047) ) (2018.09.03 52t ) B
5 pRlke) (oA BB IRIR 5 e A Tk ) (B A 8RB 2 (2021])145) B
6 LTAPRT CPHART A HBBBER R B2 8 Ik ) (P A AR B8 & (2023 )68 57) ik
7 1A 4 T B T CIBE BHTT A b A IR 6 Ik (A7) ) LI (201289 5) DIE3
8 L7525 I T CE IR A RS 2 A7) (2011.03.11 523tk DIE
9 ALV QOB LT A b AR b DRRE 8 25 2 B 4 7 /i) (2020.05.11 52l ) DIE
10 TLFEAEMN T R T B AR % 747 M) (20171230 St DIES
11 TLAE & =T (2 W AR 225 A 90 14) (2021.05.01 52t ) e
12 e P 25 0 Tl (LT Bk AR i S A TR gk
13 Pu)iAE | ot A TTTT H ARG AR R B b e DR B 2 2 93ni ) (2019.06.18 52 ) QIS
14 B IR S e H AR KL AN AT QA FH b A 9 R 3 25 8 PEAG BRI ) (NY/T 4155—2022) EP4
15 Gifesil (o AR BB 174 %88 F AR AT ) (SF/T 0074—2020) P
16 TR CHEHLRE IR %58 B AR (DB 41/T 1982—2020) B
17 B CHP U R %78 ) (DB 42/T 1529—2019) BH
18 g €5 CHF AT SRR P 25 AR B ) (DB 34/T 3730—2020) BR
19 R CHTTLA BRI 25 451 58 S B AR A ) (Wi % & (201196 5) B
20 VLA TR T CHRpt 101 7 0 5 A ) (DB 3203/T 1004—2021) %

T T SOT ATl F 58 0]/ AR

Note: The following uses “industry competent department/region” to represent the standard.
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Table 2 List of information related to quantitative indicators in the Identification measures
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Figure 1 Block diagram of the identification index system established by specifications
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Figure 2 Summary graph of the number of identification

indicators for specifications
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Table 3 List of regulations on soil and agricultural product monitoring
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PIGHY  SRAE ST 34 o WARME R W 8 B8 1 R RS T 5 A . BRI, DU R
) 200 5, RSN F 54 i e I i 2~3 AN St B,

4 NY/T 1121.1—2006 FaE T“FblL A5 2847 1A 50 . nR A STE MEEE AR . Rl HARR A S g

RS REAEBERME—R

Table 5 List of regulations on sampling methods

2= brife HHSEHLE
Serial number Standard Regulation
1 NY/T 3952012 (1 ARGEA RIS FH G [, SRAE T e im0 M 2k Ml sk MEaas B ik
(2)RARH IR G HFE 73 i BB SK 5~20 1
(3)— AN 2R 0~20 em BFE)Z 458 MR AEY) R 0~60 em BHFFJZ 14
(4) - 3ERNE RS A T8 1 m B 1~2 m RIS E . AY )24 AEYs, A R R g 2R R0 E . LI
THRFES , 2540 SR AIE I kg, A4 T DU 43 36
(507 4 S P iy, Uk PRV ) ot FE UK, 5 MR AWDRHS N A4S, S 5 ORI L A4S
2 HJ25.1—2019  (1)REE HHERAHE AR TAEBRITA TS YR B AN T AR BT BB 0 00 i 1~9 A B 45 I R I A% 7255

ARG PR TRFE K )2 Y R BTR AR GO S 45 & AT WL H A RE SR R A1)
(2) K f JE_F R R4 0~0.5 m )2 132,0.5 m L FHEYL 0.5~6.0 m 3 RAE (] A AL 2 mo SRARTEEE N 2
TG YR 0 I A A A SR A W R P R TR

3 HI/T 166—2004 (1) 4% H - 3R ARAR i A [] 038 FH T Bl A 00 A0 ek M AE A B sk . AR o B -8R A FE
Sy IBCER 5~20 1 R —RRACAEY L 5K 0~20 cm PR1EJZ - 48 ; Rl AR AAED L 5K 0~60 em PR1EZ 14,
A BRI RS — K 15 m, 0.8 m, IR 1.2 m
(2) V5 YL SR  [RR TG Y IG5 Yo T RAE R IE 5 om TFE S BRVETG YL RAL B AE PO SR B, J R
JZ+(0~20 ¢m)
(3) 85 05 U2 BUL kg T FERE ARESNAS A J ol sl B0 7 # J& MEAR A5 W FH T TR R A

4 NY/T 1121.1—2006 H— R 15~20 B o IRA HRELL L kg AE . 2450 U A» 4525

P 1%) WHARTY
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Table 6 List of cultivated land hardening grade determinations
ATl 45 E T /4 4k AP AR A TLA A TR T LMK
Industry competent department/region Ministry of Agriculture and Rural Affairs Henan Jiangsu Xuzhou Zhejiang
AL ZET RIS CEYE) BRI BH B, BRE, N2 LR SRR — W BRA 2 LR R e AR —
Type of hardened material and W Hfl . MEM A AR (AR
hardening condition e — W oe e blife, bz W omE AR 2l —
(qualitative ) A MY TR (gﬁ%%ﬁ:\ J?—/E)
PR )
WU GRS HIS KR LR B L o topt (4 e BRSNS —
AR e AR C BRI E SR K e a1 s TURE (5 ORI
PUCKEBLERR BILHARBIT DR
WAL m AL CE i) BRRE — — <30% —
Hardened area(quantitative ) s _ — 30%~50% —
HE — — >50% —
Al JEL s (2 4t ) LIS — — — —
Hardened thickness e _ _ <3em <5 em
(quantitative)
GilEs N TR 2R L 5 em R AT 5% =3 cm =5 cm
TR E i) BREE XIRIX R HEA AR TD/T 1036—2013 8N :>1.6 — — —

Soil bulk density (quantitative ) g em” FEJE AN : 0<IE MR <35%

PR IR IX - HEZS T AR TD/T 1036—2013 3 [l Y < 3 T — — —
A BRUE T 1 C RN A 5 AEYE R A1 26 >35%

W —

(2) ¥z

6 MHLTLHLE T FUKE B0 55 22 PEF8 b LA R 42 401
(BHE)Z MR BRI & A HLR & & 28R
FH TAT 3 5 L J2 M R K 3IR PR A % i S E e
FRTPEIL R 7, #5 B30 19 22 5 32 BRI AE TR S )
KGO o WA IZHVRE AR Z B 4240
Joi A R 2 TR E 5 I BRAE A AR X AR AR A 48 X .
FROKAE OLAT $e B B X 43, A3 He e el [l 4] 430 EiA
M5, P A IR 6 0L A 42 B TR B 25 S K, A 30,
40 emo

(3 b

6 MHLVERLE T 1R 7 W) 28 R0 45 5 PEAR A DL R
dP AR, -8 pH AN AR e A LTS & R
A E R EE AR TR LR 8. AL 25 S A
PAEE R R E ARy T . BT A
TR I 1 1 o JRE R 22 S R, A 5.50 em; TIEAS T
A 15% .30%

(4) 3507

S VTR E T BUKE 00 55 2 PR T8 bR LR 35 B
URBE VTR B RE KPR TR R 2L TR KRR, 15
pH. &G E 0, FEILER 9. S ERE
BRIIAE SRR TR MR T H . MR,
TR XoF 7 ) o B TR B 22 S 0K, 0.5.2 m 1 5 m; il
TG EAT AT HE AR 15° AHXTHEFR 40%o0.

(5) 353

6 ML RLE T L35 PR B LV IR B . 4845
W e 3 pHAH LA K2 5 GB 15618—2018 Xt F I .
Hd ) 5 GB 15618—2018 fy Xt FL I i A —3, = T
BHME R E I HHE B Y. 22 5 TR e
BT R BRSBTS YR o PR AR

(6)4<7™ iy

3AHERLE T ARANEY 7 i T T AR HE(E
TEWLER 10, s 8 br = i N REA 4 L,
Tkt DA XF 10 B4 A A 0 il o 25 S A K, R 40% .60%
80% . WILAME , AN 4w A 2 i o 7 1t i
T AR MY A T bR M O A B A R A T A bR
B 100% D bR 5 BEREA

(7) HAth

FAHTSA T ERRE E EEET R
KT A% H Rt DA R VR 2 xR R L A
TLINE RN TR , B TE A A2 52 TR o L KT
50% J@ TEEBIR . Wil ME , & B SLR % it 50%
DL S 5, HEE T g R Jm T E R . £l
PR LA Tabn ik RIS 1R BMEZ) BB
3.3.6 WEIRRRRE S A

6 1> FIL YK B b A PR AR B R 43 B v R (R
— )3 BRI A M ek =g, R
FRE 45 7 E B R ™ Y e ah , HoAy 5 AR AL
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Table 7 List of cultivated land excavation damage grade determinations

ATl TR /4

LRI T

Industry competent department/ AT TR wLe s e Jiangsu
y compet P ’ Ministry of Agriculture and Rural Affairs Henan Hubei Anhui  Zhejiang &
region Xuzhou
AR P AR E <30 A i) 1 2 AR . — I PR <30%  15%~30% <203+ )2 A (240
IR CE AE APUTERER) eIk <305 ™ E <15 SERMIR W)
I)epth of excavation damage/ EPJ:E )H\-'ﬂﬁ M;Z:;Og ?’Z%ﬁﬁﬁ >15 H.<30 30%~60% 30%~60% 20~40, fﬁfé@
cultivation layer damage MARRRE., — JR5E AR
(quantitative )/cm  RBIR>80; " E
HEE >60 30~60(ZHARESE  prreso 230 >60%  >60%  >40,5E 4
AHUBHIE ) W21
TR (e BRI 15% — — — — —
Soil bulk density o i Hofth _ _ _ _ _
(quantitative ) A
CiEs I 35% LA b — — — —
THEAPRSRCER) BE BRAEE 1 HER — — — <25% - —
soil organic matter content i oA _ _ _ 25%~50% - -
(quantitative ) B y
Eiis - W2 S5 S L) T — — >50% — —
RS IR GE ) RJE — — — RN <155 — <6 — —
Field slope after excavation g _ _ HEIA=15 _ 6~15 — —
damage/(°) .
HE — — - >15 - -
FEIRIRIZH TR GERY) 52 — — — R - >0.8 — — —
Burial depth of shallow T ER<0.8
groundwater after excavation T o o o o -
damage(quantitative )/m  HEJ& — — — — —
WEERGER R — — — - % — -
Gravel content (quantitative ) o _ _ _ _ 50~30% _ _
Eiy;-a — — — — >30% — —
BUKFEBLGENE) B — — —RBIR BE AW — Pt — -
Water accumulation situation o _ _ ﬁbk,?iibl@im _ FA _ —
(qualitative ) ) Jok Bk -
Wi — — —  wE = —

Vi DRI SR FR D ORTEBI I FHER R . L MUBTS B AR A5 PR 50 B HEAT LA, %) HR X A5 20 225 (R T M B e 3-8 AL ) (GB/T

28407—2012) 43 Zebpif

Note: Among the depth indicators, anything not specified refers to the "depth of the tillage layer". The reduction level of soil organic matter is compared
with the control area. The level of the control area refers to the grading standard of "Agricultural Land Quality Grading Regulations" (GB/T 28407—2012).

E T BEREIR (= ) ) 7 S Pl 2% 4 ™ B B IR
FEEIG YL . TR A R A AR B R R — SRR R
JUE IR PR . A% BRI 34 SR A PR 4% 1 0 1 o e IR
FREE , RV e HR b B 5 2 8 s e )™ H A — J0UH v e IR 55
Ko PRMp AR F R IR, 380 20 SV FR P o i
IRREE N FE S BER , S5 PR AR A ST AT i — 2P
B A E F R AR —
4 FHR5EN
4.1 &g

(1) CHF b Al SRR 8 I ) R AR T4 1 AR
MU AR S D . DR Ik ) B8 e LR bR
(HALARE R B 55, Bl R T B e A B o (G i 3
TR SE ARG E TR EFE T Bk R 8

P 1%) WHARTY

T MR HE(ELSF G BER Y, SRR I . T4
T & T CEE IMNE) FICEE BRI , SL ik
IO T P AT

(2) S TERUE U E TR A — 2 BEENA
NEE T Bt R AR PR SRR R LSS ™ o X 5 BRI
R 5E Xk B DXk OISR 3 SO P L AE |, 52 B v UL
B 5 MBS AT UEAR I A7 1525 57 , Bl VRS RHE

()L ML Z A PR ARERESE . Sy
THESRMAR IR RIR R R IUE A IR
WM S E R PMA R B e M g iR bR . Rl
AT 5 BTG R I B8 T SR e S bR
e ChRERI R AE . BACRE AR R % 15
PRI R AFAE S 3 22 5 5 Al — S oA IR XHE, A 1Y
SERARME . A RLE I Ty Y R GEE | A i A A
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Table 8 List of cultivated land occupation grade determinations

- S r ) ‘wg SHe T 48 N A AL N7 ~ N A A
Rl AT 1 R WL HEGMT WA BLE e

. Ministry of Agriculture and o1 . . .
Industry competent department/region Rural Affairs Zhejiang Jiangsu Xuzhou Henan  Hubei  Anhui

FEE T RSB GEYE) R AT B SRR TR HECIE AR A BT BE T
Type of occupied objects and i FEP R SRR AR S L RS

ME T BUE TR ME T
Jedi i S EAT N T

conditions of occupation - K, HAMEURSERET, e Wk AEEBIRE 17h ih 157
(qualitative) L Iy TR I 7 55
JE A AR GE i) B — BRI (D <20 (F4k) <30 — — —
Pressure area( quantitative )/% o F _ g 37 20~40 30~50 — _ _
Gigiy — — >40 >50 — — —
JE R (GE ) R — — #H <20 — <10 —
Pressed thickness(quantitative )/ o _ _ i’ﬂ%rﬂz 20~60 — >10H<50 —
. £l 4 — — T 560 — 50—
A HER e BE SERLER R <5 — — — — <10
Soil bulk density(quamilative)/% o i 55 o o <30 o 10~15
vy — — — =30 — >15
1€ pH pH of soil (quantitative ) — — — — —
A HE 5 Eh 1 Soil salinity (quantitative ) — — — — —
A A i GE ) R — — — — — — <5
Gravel content( quantitative )% o i o o o _ o o 530
T — — - - - - >0
TIHAPUBTE R CERD) R — — — — — — <25
soil organic matter content o i o o o o o o 25-50
(quantitative )/%
EEyis — — — — — >50
R HHBREERHE—EER
Table 9 List of cultivated land subsidence grade determinations
T H Item T N igikizﬁ%ll . RS ?ﬁﬂ:ﬂ:%" f’cfﬁ% ?iﬁiiﬁfé?d‘l‘l o)
Degree  Ministry of Agriculture and Rural Affairs Henan Hubei Anhui  Jiangsu Xuzhou
BRI EE GE ) By K H K pest it — IR . <2 Al
Collapse depth(quantitative )/ m AR <1 <15 <« FEE IR 22 <0.1 R —3K
LRIES >1~2 >1.5~3 >2~5 >0.1H<0.5 —
Gigiy >2 >3 >5 20.5 —
BRbE I CE i) R — — — — — — <30%
Collapse area(quantitative ) i _ _ _ _ _ . 30%-~50%
HE - - — — — — >50%
HhFRYE P (GE i) BEE <4%o <6%o0 <20%0  — MR <150 el
Surface slope( quantitative) W >4%0-10%0 >6%0~12%0 >20%0~40% | Eeh=15° 2 —
HE >10%o >12%o >40%o — —
IKF-AETE (GE £ ) Horizontal deformation 7 <3 <4 <8 — — oA —
(quantitative ) /%o o >3-6 S48 >8-16 _ _ R —2k _
HE >6 >8 >16 — — —
SRR 2 M T KR G e >1 >1.5 215 —BBOR>08 —  Hflk —
Burial depth of shallow groundwater after o 7 0~<1 0.5-<1.5 0.5-<1.5 FEEMIR:<0.8 _ A ER—2 .
collapse (quantitative )/m
HE <0 <0.5 <0.5 — —
e pHCGE ) pH of soil (quantitative ) Henifh—5 — — — —
A e & R (GE ) Soil salinity (quantitative ) e — — — —
UK CGEME) — AR — — — AE H IHEK — — —
Water accumulation situation( qualitative ) P R _ _ _ T [ HEK _ _ _
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Table 10 List of determination levels of crop yield and quality decline

AT F TR /4 45k

I (%€ f ) Production reduction ( quantitative )%

JiiE T P& (G2 i ) Decreased quality (quantitative ) /%

Industry competent department/region TR th g s ARE o F i
4 —FREEIR - <405 P HBEIR - 240 — — —
LR <20 20~60 >60 — — —
WL 10~30 30~80 >80 <50 50~100 >100

(FE )R Bl 25 100 5 i Il A Tl A e I
AFE R R TR EE )

AN RS RG] — 8 AR B R AE T s R g AN ]

(4) 45 I IR 55 ) o S AR — 30, B R (—
IR ) Jy R 25 (7™ B S R s s g . — R
W PR A& 00 e IR 25 20, BRIV B S 5 8 s e ™
W —IHE . LRE T e MR R E BOR L
LY AR bR, AR 2ZE R E K, QnEE EE IR
N B R AL R A 40% .50%  FEALJE EE A 3.5 em;
FERHHE E BRI EE AT 20,30 em 160 cm; [T JEEF
£5.50 em, I EAMA 15%.30%; 35 B TR A
0.5.2 m A5 m, 375 YRR I e bR A — 20, 5
T GB 15618—2018 & il {EL ] 1 Sy 8 5 V5 4% .

(5) BRI R B PR HE B R ALE A2 48
FRIJHBIX S8 5E N B3 R EARIE 2 - 7T 1 . andEk
o7 FHAR b IR 5 20 0 AR B R R D Bk b b iR
S, EE A R AR BN . A
KFRUERHL DX, % N D — 25 5 S e i [R) 282 T
T ERR F AR R TS
4.2 Y

(1) B4 b vy e X SR b R 451, 45 6 #F
Tl IR 14 28 T80 55 e A, A 2 AT AS 1 i )y
S AHA S S R I SRR PRA R . S TE bR
5 CF FH b T 43 S R ) (GB/T 28407—2012)
(-5 B bR ME) (TD/T 1036—2013) (-4
BRI RGHIMAL) (TD/T 1031.3—2011) #i %, &
SORTEEIA F RN E S HE 35 (A IR TR
FUREE Y A%, LN pH AL
R BRSO RVED RS A S i K
i, IR R A B A R HEK B
B KRG A o [R—F8AR I G — W 5 i

(2) HAET) {2 R A B BR 55 A7k BRI [ 5 45
F AR A R MaA TR o FECER X AN [R] A B b 0 55 2 7

P 1%) WHARTY

454 Delphi i F15E M HEAR , M2 ik it i 44
BRASCERL, 48 e 1 E B T AR 2

(3) 2y ik — A5 B v A i e DR 38 M F b2
A WL — 2 FEI G0 IR DX A B M8 FOCRE St
OIS T R AT .
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