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Delineation of ecological conservation redline in karst rocky desertification areas:

A case study of Weining County, Guizhou Province
GU Yangyang', XU Mengjia', YANG Yue', HUANG Xianfeng®, ZOU Changxin', YE Xin' "
1 Nanjing Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China

2 Guizhou Institute of Environmental Sciences Research and Design, Guiyang 550081, China

Abstract: It's of great significance to scientifically delineate the ecological conservation redline ( ECR) in karst rocky
desertification areas for maintaining regionally ecological security, promoting sustainable economic and social development.
Three kinds of ecosystem services such as water retention, soil conservation, and biodiversity conservation, as well as two
kinds of ecological environment sensitivity indicators ( soil loss and rocky desertification) were selected to construct an ECR
delineation method for karst rocky desertification areas. Taking the karst rocky desertification area in Weining County of
Guizhou Province as an example, combined with the Second National Land Survey data and related planning data, ECR was
delineated. We analyzed the evaluation effect from three aspects: ecological land use, vegetation coverage and anthropogenic
disturbance index ( ADL). Results showed that the comprehensive ecosystem service function was extremely important,

accounting for 40.57% of the research area. The comprehensive sensitivity level indicated that the ecological environment
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was sensitive, accounting for 67.86%. Finally, the area of optimized ECR in Weining County was determined to be 1496.13
km®, accounting for 23.75%. The proportion of ecological land in the ECR is 20% higher than that of non-ecological land.
In recent years, the implementation of the project of Grain for Green in Guizhou Province, the comprehensive control project
of rocky desertification in the karst area of Weining County and the ecological restoration project in Caohai Nature Reserve,
vegetation coverage increased significantly. The proportion of normalized difference vegetation index (NDVI) basic constant
zone, slightly improved zone and obviously improved zone in the ECR reached 88.42%. It showed that the vegetation
coverage is increasing in the ECR. The ADI in the ECR was much lower than the ADI outside the ECR. Xueshan Town and
Mazha Town of Weining County need to control the ADI in the ECR, ensure that the property of ecological land within the
ECR does not change, and strengthen ecological protection and supervision. The delineation of the ECR in Weining County

can provide reference for the delineation and evaluation of the ECR in other rocky desertification areas.

Key Words: karst rocky desertification area; ecological conservation redline; delineation effect; MODIS-NDVI;

anthropogenic disturbance index
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Fig.2 Technology roadmap of ecological conservation redline delineation research in the karst rocky desertification area
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Table 1 Area and proportion of the ecological evaluation in Weining County
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Fig.3 Evaluation results of comprehensive ecosystem service and comprehensive ecological sensitivity

AR AR AR SV S5 RS MR M, 7 B P AR SR AL FNE T, B AR S R AL A RS TIRE S
PO a5 5 R AR LR B USRI PAN S s Rl AT 25 R0, $2 K Value (HK T 3 B FEIE LR EAL 25
B HURERE PR SR (5 2B E LR 54.72% ) (RO BEHGHEATRLG ORGP, HEES A K E
- A EC R UEA T B AL R FEBIBR T AR T S AR B, 2R JE X g SRR HE T Rl A Ab B, PR 1.5 km®
PLUR AR Rl A (R0 ST B R BE R, s/ A AS AR PP AT R 0 AR BB WAL R B L I )5 B 28 1k T & X R H At 45 2 4
Hi, A5 30 gk T BT b A5 B TR 1710.56 km?, 54 B 4 AHAY 29.61%

3.2 BRI AL

BT B A SR AR AL TS 5 A R T U . (1) 5 MR R AL 3% 2 s R DA, [ R
PSR VAT SR T T i A S PR D 2R 0 % S T B R AR (2006—2020 4F ) T T R (L
T E B AR (2018—2035 4F) ) T , 5 AR IS PRI T 28 B W A7 e B8 10 X, S % e 7 SR 5 4 4k 3
L e T Y TER & s R] 5 (2) 5 52 3 I BRI A, 53 B 1T I % i G7611,S102 45 BRI % LA
RN EFR AR R+ =17 FR, HLBAG I H SRk s 2 #E i 0 RITE B 5 (3) 567 IR R P |
CHOMNB T =3I SRR (2016—2020 4F) ) FICCEE T 07 7= BRI AR BRI ( 2016—2020) ) 1, X T 224
PRI AT 5 AERRI A R E S I X, G5 A7 IR B SR A R A R B[] DA B AR AR L1 B
Pt e s M S A TR A5 185 (4) SR ITE & R MR DRI, e i a8 1) A 18035 B e M A8 = 7 ik il & e
R AT B B AR (2018—2035) ), Jite i S Al 8% it A 158, T AR Al e 15 B e A S v 07 Bt 4 1), AR 9 3R
BE5 W PR VAR EAG J5 |, 0 S 75 il @ e sl A AR S PR T R B ADE TS o, X HE I i AT 2055 (5) S5k
b & TR DR Al 1T I FE BN A8 = 0 Aol & SRR A EE A T A = Mol AR A R

http ; //www.ecologica.cn



9 1 SR A R A XA A R D A E —— DA S A T B 3469

), A SR LA R E SR 5 R AR TR ITE 54 . S SCLR P ) , 7 B AR S R AP a2
TR 1497.22 km®, (5 @B ARAY 23.77% . BEE LS RIF0BR , A S0P L0277 A e 22 W mE BB, o i 300 A 2
TPLLL I I E bR AR A PRI AL M A LR A A MR R R IR 36 e 0 T A 1T LR B MR IS, TR AN
SRR LTS DU R Al D BESRFIBR | Ab 3RS B 7 B A SR LLZR IR 1496.13 km?, 4 42 LTI AL E923.75%
(4, ARG B BerE R ) .

GRS AFARS S

B4 HETEESRIPOKIEER

Fig.4 Delineation results of ecological conservation redline in Weining County
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Fig.5 Spatial distribution of ecological and non-ecological land in ecological conservation redline in Weining County
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Fig.7 Division of NDVI change trend in Weining County from 2000 to 2015

®2 BTENDVI HRENGIT
Table 2 Change statistics of NDVI zone in Weining county

BT LN RS L)) FFHRAP X
e Weining county Inside the redline Outside the redline Caohai Nature Reserve
X
inf n} jn} jnf
Jone R
Areaskm? Area Areaskm? Area Area/km? Area Areas/km? Area
reasim proportion/ % reasim proportion/ % reasim proportion/ % reazim proportion/ %
MR A X
FPEBAX 37.56 0.60 5.25 0.36 32.56 0.68 6.38 6.56
Severely degraded zone
R ALIX
%ﬁLﬂﬁE 822.13 13.20 164.19 11.21 659.69 13.86 23.56 24.24
Slightly degraded zone
AN X
%ZISZ:EI: 2317.50 37.21 555.88 37.97 1764.31 37.06 20.56 21.16
Basic constant zone
g 3 1
f?}:ﬁﬁﬁﬁ( o % 2227.69 35.77 542.00 37.02 1676.44 35.21 24.38 25.08
Slightly improved zone
A 45 B35 IX
N8 X 823.25 13.22 196.69 13.43 627.69 13.18 22.31 22.96

Obviously improved zone

3.3.3  AZEHLhE RN

2000—2015 4E g T B AR XA EhTE 5 & 8 Fron, 2015 4R g T B 404 iy A\ sh 454k 230.23,
LLERAP NN 5L 250.06, LT N AR SR EUIR T2 400 A sh 6%, 2000—2015 4R 5 T B AR 43
XN 348 B0 BRI s i, 16 AR R gl T BL 4T 2R A0 A B0 8 80 B T B AR I sh 48 50 w0 AR 4R
PIX ARSNGB L0 I AR SR8, AR SR L I AP sh# b, 2010—2015 4500 H AR A XA
KSR B B DR AR T L S < AR A W R A IR R | MR A AR A TR PRBR
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Fig.9 Changes of anthropogenic disturbance index in Weining County from 2000 to 2015
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ELREWE 7 55 BRI, 16 AFILTZE PN NDVI FEACAAR X ol i 58 DXORN B 308 e 3 DX T AL LL ik 1) 88.42% , 41
2 K] Y TR P R A B SR R R

(3)2000—2015 FLLL N AR ANFRER T2 4 /b AP sh a4k, 5ol B SR OR3P IXR A IR 1 | IR #F A 1
S B R TR S , AR Sh T8 502 IR/ i, 16 4RI T B35 140 RR/E AT 2k R 5 Y B N TR AE R
BT N N U2 3 T A Gl EA I NG .7 o) ) [ 8 SO e A = Tl Pl R S e o
4.2 ifig

(1) (HREE) A AL D REVE 7 v LA HE NPP LM Ao A 7L NPP YA T 281
B ARz R A, B NPP LR 56 A A W 2 REE E B X 8, I HASZ R/ ME R NPP 52 )
AHFFEE L NPP R T B A W Z REvE LR D DI RE | & B W) 22 R Wi o IR o 2 (X 0 31 P 7 5 ¢ M
BAESIIRE XK (E5) ) PR AR VLAY ZREE R K- - R R A ) 2 RO AR R T g /D
X, fEA SR LR i B S RTAL SO B S M e B AT R Y 27 BEAE L T B AT A AR
B iR SE R AR S I0E , PPAR 25 F0 SR T i
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