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Abstract: Land quality is one of the important factors to ensure food security, and it plays a significant role in maintaining
the high-quality development of social economy and the sustainable development of ecosystem. With the rapid economic
development and frequent resource exploitation in Yulin, the land quality is seriously degraded. Land degradation is a vital
factor which limits the ecological development of Yulin, so it is very important to master the land change from 2000 to 2020.
We can use Land degradation neutral (LDN) assessment to reveal land change. In a recent research, a comprehensive LDN
assessment rule based on ecosystem service value ( ESV) was proposed, so we chose this method to analyze the LDN
changes in Yulin City from 2000 to 2020. The research showed that: (1) From 2000 to 2020, as a whole, the general trend
of ESV in Yulin City experienced three phases. At first, it rose, then it fell, at last it rose again, with the highest ESV of
23.921 billion in 2020 and the lowest ESV of 23.203 billion in 2000. (2)The LDN assessment based on revised ESV: (D
The area of Land-Use and Land-Cover Change ( LUCC) stable region is 37261.53km’, which accounted for 86.89%.
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While, the area of Land-Use and Land-Cover Change ( LUCC) recovery region is 2851.75km”, slightly larger than that of
the degraded region whose area was 2769.65km”. @During the twenty years from 2000 to 2020, the net primary productivity
(NPP) increased significantly, and areas of increased region, stable region and decreased region were 37501.55km’,
5870.24km” | and 93.09km’, respectively, with very little degradation area. (3) The stable region had the highest area of
soil organic carbon (SOC) content, and its area is 37761.65km’. Compared with that of stable region, the area of recovery
region was smaller, it is 2756.83km’. While, the degraded region area of soil SOC was least, just 2364.47km’. @ We used
a combinative way based on LUCC, NPP and SOC to perform a comprehensive analysis of LDN. The result showed that the
area of stable region, recovery region and degraded region of LDN in Yulin City was 4764km’, 35057km” and 3046km’,
respectively, with the largest recovery area and the smallest degraded area. The LDN target was achieved in Yulin City from
2000 to 2020. The research results of this paper can provide a theoretical basis for the land use and protection work in Yulin

city.
Key Words: Yulin City; ecosystem service value; value equivalent factor; land degradation neutral
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Fig.1 Distribution of land coverage types in Yulin city in 2000 and 2020
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1.3 ik
1.3.1 ESV fi&

TRUPACT A b S F B 43 Ry Bt B IS T BT AR K sk R R T M 6 > 32 4 Ay 2K
21 ANURE MR/ AR CRARTI GE 147 58 ) ¢ 4 A = i AR I35 RN i ) A 3 /NEE R IR
K B4 o o AR AR D A R S v i 2 U A A B O 9 AR AT AR T 2000 4F 2005 4F 2010 4F 2015 4F Al
2020 AFXF W A —AN b o 2 8 R 0 AR AR R G RS B, 2R 5 BRI AN (i & 09 - S w5 DL TR
906.857C/hm?

AR S PR 25 il v i P A 285 R G MR 55 1 (8 24 i e AR U ] = b 1) FH 288 28 iy s 7 1) 24 P, T
D fEARTAS B AR T B0 AR A S R GRS M E R EGR (R 1), 5 R A B AR A0 R B0k ™ XAk T 1Y
ESV SEA7 A5, 6 iR e AL R BCR AOAR TR, AR ESVE ) AR .

m

ESV = Y (S, x VC,) (1)

Ao, S, A TSN k BT ; vV, R B AR S R GRS Ml R B
IR R BERER A PEAG ESV AR L $ A8
(n % ii x ESV, - ii X i ESV,)
QESV _ i=1 . i=1n i=1 (2>
nx Y - (i)
Kb BT INS 0 J2 BAEE(5 4F) ESV 25 i AR ESV, 0,4, /2 ESV BB R RER, 6, [H A TER
7~ ESV 7EFEA%,0 3278 ESV AR i 1E{H /R ESV

F1 WRTEIHFARBSVERESRERSMERK/ (ST hm7a™")

Table 1 Ecosystem service value coefficient per unit area of different land use types in Yulin City

ERRGENHK HEZE RS AT RS p2siS:d jf;ﬁﬂ%f
Ecosystem classification Provisioning services Regulating services Supporting services )
services
— o =4 'y EH KBE Kk AW sk kdc B 4R AW E
Primary classification P EREER S P T R T BME O AMER SR B
Bt JKH 770 362 18 607 326 90 244 934 108 117 54
Cultivated land i 1233 81 -2385 1006 516 154 2466 9 172 190 81
Mt AL S: N N R LN 247 571 296 1880 5622 1635 3503 2288 175 2082 912
Forest land WEAM 172 380 199 1278 3835 1160 3037 1559 117 1423 625
L3 o0 e R 199 299 163 1033 2738 906 2004 1260 99 1151 507
Grassland Hh AR 90 126 7 462 1215 399 888 562 45 507 226
K, SOESRUIME W=7 725 208 7517 698 2076 5033 92716 843 63 2312 0
Water area T 462 453 2348 1723 3264 3264 21972 2094 163 7136 4289
FAF 4t Bt Vb 9 27 18 99 9 281 190 117 9 108 45
Unused land TR 462 453 2348 1723 3264 3264 21972 2094 163 7136 4289
B B AT 0 0 0 18 0 90 27 18 0 18 9

1.3.2  fkkri LDN $FAh

1) LUCC PFAk

FET ArcGIS B — R 5 M FRAR B 4 A 2000 4F A1 2020 4F i b A FH T AR £ i , R BRI AR T 2000—
2020 41 - MR R R, AR 2R A A S R GRS M BB R BURTR, L 2 24K 405 , 4341 1= U f)
FHZERUFE RS 25 5% F1 ) £ oo A FH 03R40 B A G O, ISR Ak e Rk &2 XS ) T AL

2)NPP ¥4

K FH— e 109 07 FE AR T 2000—2020 4F NPP AUAEBRAS (L fa s | 2Rk ] )9 )5 LAY &L NPP 725
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[AEEFEE SN WIP
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6 ] T RG50S 56 ik 2k A R Eh SRl B B FRAR (0 <0, P<0.05) B E 1M (0, >0, P<0.05) FITC ik
FEAAE(P>0.05) , 43 BIXE R T NPP (iR 1L MK E R E

3)SOC PEA

Z: I8 R e 2800 B QGIS 3.12 H1i TREND-EARTH #8446 A= i 17 2000 4EH1 2020 4E 1)
SOC fE 2, BRI, 80 QGIS 3.12 % TREND-EARTH #4190 J5 44 B S35 T 4% 250 m 43 3%
R SOC FIAK)Z , Hih R #1%9 2020 4E SOC FIAEEEE A1 LUCC B FH AR« i 11 2 I 5d SOC” de I iy A, LA
AT 2 A1 SOC PEAE . 7€ ArcGIS Hr, Sttt 8% T HHF i 2020 41 2000 4 SOC W% )25 2
[ 26 5% . AN RAR RGO B PEAF S Ak A 109% , WA R i SOC IR B S, iy He Al DX Slpl A S JE e 1y, 4%
1% S0C B bR (£ 2)

x2 MMTARLHF AEBE SOC T
Table 2 The SOC changes of different land use transfers in Yulin City

2020 4F
200 S = 11 B R 2" o Mot
JKIK Water area FasE Bk iBfk iBfk FasE e
A H £ 4 Unused land WIZ FasE FaE W2 A2 (¥
e  TH JEER M Constructive land e FasE FaxE e WE W
Hrtb Cultivated land K iRk B4k =Y WE /33
L} Grassland FasE iBfk iBfk iBfk FasE FasE
b Forest land FasE Bk Bk Bk FasE FaE

SOC : - HiA HLEK soil organic

4)LDN iFA4h

LUCC \NPP .SOC = KHGHR A TEAL 25 AL Rl e 2 LDN (925 5 . QW =48 b5 oA — 48 5725 5 iR
&, W] LDN PEAL 45 5L 1R Ak ; @i = Tide bRz S35 o0 A2, W) LDN AR 25 5 0 fese ; @R =i hrdh R
WAL, I HEDE — AR B 25 5%, W) LDN PPAG 45 R A

2 HR

2.1 HrkkH ESV
2.1.1 ESV (72584k

2000—2020 4F AR ESV SR 23 Je TG BT B, Hih 2020 4F ESV f i b 239.21 42
JG,2000 FE AR N 232.03 /20 ( £ 3) . Horb R LR FZE R A 4EE) ESV MERIEIKRCN . O3k S | T0 .
JE A 0; @AFIFH -8 4.65 /27071 ; @MHL A 38.23 1270 ; @KIH 46.01 1270 ; Ok 56.84 12
IC; @F R 89.57 27T, RPRARGREM (£ 4) it JKIAAFH - Hu1Y ESV BE& B AR L2 2 H T
WEry ke, pkH B ESV U230 E TRk,
2.1.2 ESV iffl

2000—2020 4F Ak ESV 54005 4 Humi AR 21284.70km? , ESV /0 () 4 11 185 X 20694.07km? | 4351 5
AR IY 49.63% F1 48.25% (1K1 2)
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R3 2000—2020 FAE L F AEEE ESV
Table 3 ESV of different land use types from 2000 to 2020

ER RGNS MME
HEE (J0/hm?)

BCESV/AZTT

Total ecosystem service value

M I

Land use type Total coefficient of

ccosystem service value 2000 4E 0 20054E  20104F 2015 4 2020 4E

Ak 7K H 3636.48 0.69 0.69 0.69 0.67 0.65

Cultivated land ith 3527.64 58.2 56.82 55.3 55.35 55.17
/N 7164.12 58.89 57.5 55.99 56.02 55.82

N EERN: i 19216.14 1.84 1.89 1.71 1.7 1.68

Forest land TEAM 13802.27 14.37 14.71 15.15 15.04 14.9
i 19216.14 14.32 14.41 14.89 14.63 14.57
FoAtb b 19216.14 2.3 7.67 8.4 8.34 8.61
/N 71450.69 32.83 38.68 40.15 39.71 39.76

LD, 1o 7 B 10365.3 1.18 3.91 4.68 4.66 4.15

Grassland Fh BT 4597.73 46.72 46.37 49.12 48.79 48.73
RREE 0 3 R 4597.73 39.48 38.92 37.61 37.13 36.38
N2 19560.76 87.38 89.21 91.41 90.59 89.26

7RI IOES 112195.49 25.6 25.77 18.78 19.06 24.54

Water area RS 112195.49 2.18 1.15 1.13 1.21 1.24
KRG 112195.49 11.83 12.31 12.47 12.81 16.23
Wit 47174.34 8.47 8.46 9.55 9.37 7.91
N2 383760.81 48.07 47.69 41.93 42.45 49.93

W o s R AT 0 0 0 0 0 0

Constructive land LS JE R 0 0 0 0 0 0
oAb 7 5 0 0 0 0 0 0
/N 0 0 0 0 0 0

A+ H Vb 997.54 4.42 4.41 4.22 4.1 4.04

Unused land BN 997.54 0.11 0.11 0.09 0.09 0.1
R 47174.34 0.31 0.24 0.36 0.25 0.28
A4 181.39 0.01 0.01 0.01 0.04 0.03
a0 BT, 181.39 0.01 0.01 0.01 0.01 0.01
/Nt 49532.2 4.86 4.77 4.69 4.49 4.44
Hit 531468.58 232.03 237.85 234.17 233.26 239.21

ESV . A= RGNS M E Ecosystem service value
£4 ESVRET{
Table 4 Changes of ESV slope

TR B, E.SV Ak

Land type i The variation trend of ESV

Hi#h Cultivated land -38.1 TR

HMHL Forest land 74.45 T

HiHh Grassland 25.71 isbis

JKI Water area -7.63 TR

W% To )& R Constructive land 0 0

KA JH 1 H# Unused land -5.58 TR

Opsy 7 ESV ZE LR AR

2.1.3 T ESV 583 LUCC PEAkEI)

LA LUCC \NPP Fll SOC = KA8FrZEATEAS LDN 19 E Brid ik, N2 E A S R GRS, ikt
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ARG R 0 9 A B, T LLARAT SR 8 R 9 Afy 1) 245
R FEIT T AR ST DX A 0T AR R (LB 2 AR A
ESV AR R A ) %, A AR T B A S R SR 55,
PEAT AN 6 o A PG PR T 3 B AR TE, TR

TTANT A AT SR L AT B RS BT, B4 VP A 45 ST “_Viiﬁ%
ISR -

A

UNCCD Heg H [) 55 10 5% Ak 00 AR Ak, 1 3% [
T B A, M 1999 AEFFRA R I HE BB A 2 |
SRAER TR T RS 75 1Y ) B2 T AR A 25 3R
| PR B SR R B R SR AL T R R ML 3
T ESV S P LA 25 2R S IR 40 (A R B
AN, X LUCC WA MU 347 165 i 52 3 340 1R ) -+ i A
FHK 2 (6] 0 A L L ESV 242 B0 N6 1 1 10
W R Z R 5) , TEELAE PP ok 4y B2 BT ESV BRMEANT
/\% Jf‘: , )I%_ UNCCD ;;P% [,5: E/‘J 7 *,;F j: ﬂ'l_'{ ;FUFH%EQ j:}"j(ﬁg Fig.2 Spatial distribution of ESV changes in Yulin City
21 i, DU AT B DA R AR A e ey Y ES AR AL Ecosystem servee value
HOZES. TS, 15 UNCCD VA UM 1L , A BF 5
HhTE AN BRI ESV , IF FLKIR ESV e, KIS Ay FE AR M P 90 - SR AL Tk S . T
B R BB ESV AT, 4E 5y E i - MR SR - M 5, - M PR RS 227 T A

%5 ETFESVEXUEH LUCC #5507 UNCCD # L
Table 5 Compares the modified LUCC evaluation rules based on ESV with UNCCD

2020 4

000 R s KR Kb
W% TH &R Constructive land 0 + + + + +(0)
HEHb Cultivated land - 0 +(-) n " +(0)
Hifh Grassland - —-(+) 0 + + +(0)
A L4 Unused land - - - 0 ¥ +(0)
Mt Forest land - - - - 0 +(0)
IKIR Water area -(0) -(0) -(0) -(0) -(0) 0

+.-.0 0 FROR H bR R AL s F5 5 AN ROR BT ESV BT )E 19 R AR RIS B, 455 A 2RR UCNND i 1) 4 A8 fh 0 514
s UNCCD ; BEA [ B 18 3 3 16 /A 29 United nations convention to combat desertification; LUCC: + 3 F1] i/ + #1 5 5 28 1k Land-use and land-

cover change

2.2 Hikk LDN P44

PAET ESVABTTIS ) LUCC PSR R bR, 43 A i AR T 2000—2020 4F i) - b R FH 2 B8 0 B 45 SR 3R
B A AR T K 58 M T ARy 2851.75km? , (5 AL TR 6.65% , o s + i ALy 37261.53km?, (i B FRAY 86.89%
Bk TR 2769.65km?, (7 SLHIFRY 6.46% , PRI A A H i FRURE R 3R Ak 4= M i AR, B LA LUCC 1Y
FAFERT  MIARTH7E 2000—2020 4ESZHL T LDN Hix,

43HT 2000—2020 4 NPP i £ , 25 2 NPP & 2080/ i X I TE AL R 93.09km” , NPP AR F5F A2 1Y IX.
B AR 5870.24km® , NPP 1 25 14 %) X 8 1 AH oy 37501.55km? , 43591 i S X9 0.219% 13.51% F11 86.28%
NPP P52 DX 38k i AR K FR b i A, PR AN NPP F8 4R 9 £ B2 i &, M AR T 5288 LDN

LT M A AR AR R B EE 3 XTHIAR T 2000—2020 4 SOC B AR AL B ML AT 40 0T, 45 5 221 . BIF9E IX.
B, SOC Fa5E BT AR Ky 37761.65km? , i ST X Y 88.06% , SOC 1k & X B i £k 2756.83km? , /5 AT X )
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6.43% ,S0C BAL TR FR N 2364.47km? , 5 BBFFE X 5.51% , SOC K52 X Jak i A5 K 318 kb X Jsl i A5 PRI DA
SOC FaAR A AR BE Y & Ak Ti SE 8L T LDN,,

T FR =PRSS R B IE 10A0 JENXT LDN BEATL55 2007, IF9E 45 5 0 . bk LDN #a & MK
A8 R AL X I I AR 23 9h 4764km” 35057km® 1 3046km? | i B FRY 11.11% 81.78% 1 7.11% (& 3) . BT
X3 LDN % 5 1 R K TR AL IR, 3% 26 1 2000—2020 4F | 78 [ 52 A= AR 7 5048 5 1R — R 5B HE A bk
A S AR Tt A S T, A AR T 5L R 52 B T - MR TAR, 80% LA I B IX I SE B T LDN Hiw, [Fl
B, R T 3% B A SR TR AR e Rk

BRLEES

B3 FHERE
Fig.3 Evaluation results chart
LUCC ; - #71 F/ + 31 % 3% 25k Land-Use and Land-Cover Change ; NPP ; ¥t+#]4% /£ 7= 1 Net Primary Productivity ; SOC ; 375 HL% soil organic;
LDN; + 3B fb Hr1: Land Degradation Neutrality
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3.1 ESV 1 LDN iy & X

T A R AL, BEAT LA 2R A 54 , AT ESV ARk, AR RO BIFFT £A B 2575 BN R RO BIF 9T 45 50
ESV MHEfR E XA RGMR S AT AL N4 254, 1 LDN TR 38 G0 BB , /N RUEEXT 4 A% £k
TG OLIEA TIPA , S0 ELAA o, A8 R % A 25 R G 55 R A TP AT , AR B T 1FAG 19 T RS BRAS [, 453
LR e —5, WXt ESV A LDN PEARIEA TG 73BT, 45 SR 3 WA A & 0 B 35 (R A oG 1k, IR I
ESV Fl LDN {E R WA~ 30 37 A Ak 8 m B4 T 1EA A B 5 o0 4 v ol (9 6 A2 25 R GE R 55 EA T VR4

2000—2020 4F-, pifi 75 IR BHA MR BT RR A9 K 7 S0, A2 AS R B KA B3, AR T B9 ESV 7E B A R B
TR HIETE 2010—2015 4 ESV 3L T F6 0 T B, JH 32 2 D RS S0 o BB A AR T A 8 TR R 7 R U
FHEBRBEIR AL T35, 7EAE S B P R IRl 51 & T — ZR 5 b JT IR B [0 8, 117 2015 4FJ5 B A58
TR AT R, B RN XA BB AR A, 48 DLk S A B i o H bR, 308 T — RS T A,
#75 ESV XHFIE I A3, KB Bidh MM ESV 7E SR S0 bR s Bt R SR AP b ik 1
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B, UNCCD il 52 Al R MR B2 4 B A B8 2 VAR 2 A AR TR, i M R4 5 B, O e 4 11
SEBRARE B BUE , SO TAEAEAR B2 A fa LAY H X, I DA B0 e Ao A i e ) A ke s 25 TR A
BUECAEZ R, RN 70, 7R 3eat I, 7 B E P4k O o % ) AR S IR B A, I b — R 51 I LA
MRAR AR RS T 4R 5506, JF H, IPCC 1 —2¢ SOC ¥4k 77 vkt Ay #F dth 2% A6 A B b AT 25 T4 5 SOC 1Y & 4,
& TIRE A, BT, ABFSEE UNCCD HIE B LUCC AT HLI A 716 35 B A T 1) B 1 A 2 46 SRR
SinidER AL, U163 = B IS FEOR

CHPRT K G IRAS BN ) 5 L T Ak 2 R R N 24 5 7K B 8 A R AH T I, B2 R4 LAAK e 3, DAZK S 7245
BHESK BRIR T LRI, I H A M SR B AE < K P SR AL A R0, PRIt KSR A T AR R R
FEEAEGR KIS A — e B b R A+ A SR O BCZE 2R AT LDN A IFAN B, A 07 2 7K 3828 T g A
Horpr, I HKIER LS M AE R RS MRS, Y E MR 2R AR U AR R GRS M E RS kA A,
U, FEF ESV XTHARTT Y LUCC PPATRUNZEATETT B K el A 2 2R 0 iR 55 ¢ 1 32 Bicdee s , PRI 900 7K
Saf e Aty = b R FH 2 FR 2 A e SCOA R Ak T Ay = b 2K 8 g A SR ) 2 AR e SO AR 9% X M R .
SE BRSO AT LIGE i ESV AR AT HIE . 5 UNCCD F3TAL HLIUAR LE , 23 B 7K 380728 1 16 397 190 U] 58 A )y
TR - bR FH B 4R S PR A BRI A 6 0 5 Tl R

XA 2000—2020 4 i B ARSI EA T AL B, 75 31 + Mo R S B RS (352 6) , T LA R SR BRA K
R TR 375.74km? (1901.06km? , K3k & A= A8 AL B TR 69.8 Tkm? , 4351 (7 AR HEL 7 1l AN 7K 3888 T AR )
16% 10% 1 13% , P AP IR B AR 30 5 SCRAR Ak | 20 7K 38028 A0 175 10 #00Ks 2 YRI5 X S8k LUCC PEAf
L7 A AR s AT AR TT b R FH R Ak X338 K 2276.79km?® , MK & IX 3808 70> 2346.60km” , i 17 5%
Wi LDN A4

6 2000—2020 £ Sk LB IR kn®
Table 6 Land transfer matrix from 2000 to 2020 and Yulin City

2020 4F

200 B o W koo ELE R gt

b Cultivated land 14165.45 375.74 1901.06 29.61 168.04 42.41 16682.30
MM Forest land 98.42 1773.83 66.61 2.40 26.18 33.06 2000.50
HiHlh Grassland 1353.40 204.86 16679.50 25.96 377.05 225.71 18866.47
Kk Water area 26.44 2.46 16.45 472.52 10.02 3.74 531.63
Wz T JR R Constructive land 12.26 1.02 5.11 0.81 142.84 0.19 162.22
FAFHHL Unused land 158.37 13.60 248.22 11.03 181.19 4027.39 4639.80
A3t Total 15814.33 2371.50 18916.94 542.33 905.32 4332.50 42882.92
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