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Fig.1 Study area location and township distribution
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Resilience assessment system of karst
rocky desertification ecosystem
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Fig. 2 Index system for evaluating the resilience of karst rocky desertification ecosystem
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Table 1 Weight of evaluation index of resilience of karst rocky desertification ecosystem

AL E Weights
HEi 2 GEE A SR A A
T TIK Composite Influence LRIk AR5 R B Combination
arget layer layer factor layer Expert scoring Coefficient of weights
method variation method
Ecosystem resilience  Natural factors Mean annual air tempera-
of karst rocky deser- (0. 797) ture 0. 081 0.079 0.074
tification
Mean annual precipitation 0. 091 0. 090 0. 094
Slope ™ 0. 085 0. 085 0.083
Elevation ™ 0.083 0.084 0. 080
Soil type 0. 086 0. 090 0.089
Soil thickness © 0. 085 0. 087 0. 085
Bedrock exposure 0. 095 0.098 0.109
Sg:?jif;d difference vegeta- 0.092 0. 090 0. 096
Leaf area index” 0. 087 0. 089 0. 087
Human factors Population density 0. 091 0. 088 0. 093
(0. 203)
Human interference index 0.100 0. 095 0.110
Note:" — " indicates a negative indicator," + " indicates a positive indicator;numbers in brackets are weights
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Fig.3 Spatial distribution and hierarchical division of re-

silience of karst rocky desertification ecosystem
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Table 2 Regional area and proportion of different levels of re-

silience
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grade index karst areas %)
(km?)
Lower 0-0.35 221.1 11.4
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Medium 0.47-0.58 647.7 33.4
High 0.58-10. 60 348. 8 18.0
Higher 0.60-10.71 95.8 5.0
3 iFig
TE VLA B2 4 1 0 307 e A B Ak v B A b
B RGN T W B IR Z1 5 S AT o A Bk A
BERGMNAREMRMEEESHF L., HAHILA

AT R L (0 IR VT R A A b X PR
155 GAR SR X SR RS A 845. 9 km?, (5 5 1
R DX TE ALY 43. 6 %60, WK 3 AR X8R A 5 AR T B
oA R APk . P, 78 0 4 Ak 35 Bl A
7 100 2 96 B A2 7 55 1 DX 38, 98 0 &4 SR K 4 RE
F1 DL AR B N TARE Rkl B, ELIB
Sk 3 AE IR B Y [) B A v E A Ak b DX B £
CARCIE S IBEY 37 /8 R B 2 M I = W Y (8

ARMAE R R4 5 8 7 e Uk il A AR B
JE o W AR B B BEAR 46 A [ A4 3 A 2 TR
ek 7 A Sz AR AL A B 3, naE R EOKR” VRSB
AR RS SE R SRR N (8 RN B YRR oF L T
AN B iR D S AR O AR 2 RO A AR
N R AR R R A AR AR R
5 NEA G BA AT K IL R B 4528 AR A&
PRIT % S B0 o B IR A I A L ) A AR AR L 4 IX
I 2 U R AN R R L S AR X BRI 5 T 3 DX 5 T
Ao SO = M B AN 5 BRI A AR R BE gk — 25
o, P A AL A BHE N A S Y B R 2O R T
E o HE AR B8 225 3t 1) - S O S5 1 D 2 R 0 S %
DR PR 22 B A b sl AR A . U A AR B
PR AR R A DLES & A RE S B0 AL IR
HEES M 5RTF RGNS —.

B RGUIKE T 3% Z R R R L i HL
AP A2 25 R G A2 T 8 5 SCATS B2 AT HE B T 58— 9
TE IS D HCAR 3 A [7) 26 T AR 25 3R G0 A R L SR I
OB 7 1 e 1 R Wi A 25 R e A M A9 B [ RO
IESLER AR R AR SRR B 1 5 R
BIT7VE o RS IV W 58 0 0 BRI 214 B i 1 RO
HERWIE R DS M, AP IE LSR5 5 18 A A
DR R A PR30 A 25 R GRS T B3 i JELR A 25
R GIKE T PN 8 Am AT AR AT S B R B M R F R
FAT oI5 VAL S B 0k I RR IR AL 7 ik 45 ke R, B
HEPPAN A 2R 9 % WA PR B B g . WHSE RO
W85 LV B L AR A 08 7 38— 4 fn 2D IR B
i) 45 R o BC AN X, 2 5 i A 45 2R R 22 KL IR
— W FE AT AR K SCER AT | 3057 o0 AR Y
BESR AU BEAR BOCEVD S5 48 5 L e v B T
WARARAR R IE VA 0 0 e A7 B AE S R E T Y
SEBE DRI AE S5 ST 5 P AT 5 A W 3t g i s A )
Ve HUT7 1 A o0 A 4R R B R A 25 AR G RY 4% J5 THA
B LKA D FR 2 ) AR LA G AR DA Jm o )
S B R R W B 2R S R SRR A T AR R R B
B,

4 it

AT LT PG g 407 e R M X —— 3R VTR R
i S B X, A T2 AL T3 45 DA 4 b AR
Y BB A S g S 4 0 A A A R G B T VA
PRiRZR L FRIE T ArcGIS MRS 2 18] A& In i Jr 125 58
HIHRKE J RN AR RO B A S RS E




I ARZFERFR,2022 £,38 %, % 4 H1 Journal of Guangxi Academy of Sciences,2022,Vol.38 No. 4

323 1) 43 A TR L % 5 2 BH BRI 0 4l XA A A 2
RGWRE J148 %0 0.35-0. 71, F- X8 K 0. 58, %k
N K BLAEZS 8] 4 A B R VE 6 0 A AR
BRGME Ty F B0 B AT 7 s i o A AR B L AR
90 A2 b 3508 A0 g S s 0 A e 5 43 A ) b DX PR T AR
BAR AR X BBR . LRSS SRR S TTE
WA AL A S R G ) o0 A B KN F 22 38R
PR 2 A5 0 (A T 225 SR R 0% 5 o R 3 b S I 3R 7T
W TR A1 AR A S R BRI B T A IR 43 A R AT L U B
AR AR R AN 7 A — @ ATk

25 Lk

(1] EHEAS. W ke A B A —— b VG R )™ F1 09 A 2 b
PRI L) ). 5 9 A R AR 248 41 5 2003, 22(2) :120-
126.

[2] HOLLING C S. Resilience and stability of ecological sy~
stems [J]. Annual Review of Ecology and Systematics,
1973,4.1-23.

[3] PIMM S L. The complexity and stability of ecosystems
[J]. Nature,1984,307:321-326.

[4] WALKER B.HOLLING C S,CARPENTER S R.,et al.
Resilience,adaptability and transformability in social-ec-
ological systems [ J/OL]. Ecology and Society, 2004,
9(2)[2022-05-01]. http://www. ecologyandsociety.
org/vol9/iss2/art5/.

[5] DREVER C R,PETERSON G, MESSIER C,et al. Can
forest management based on natural disturbances main-
tain ecological resilience? [ J]. Canadian Journal of For-
est Research,2006,36(9) :2285-2299.

(6] =&, MRERBEEIBNER  EXRE IS ik
SR HIMIL Ab e s v B SRR Rk, 2001,

(7] Escil, Bokbm, X, &, I B AR 2 vt i 7 i 4 i
PR AT SELT . BRI 2 S AT B 2015.40(3) - 130-134.

[8] fa5a. R2GHUe M X ARMOK IR A 25 R G IR 2 VP 1k 5
Fa gt 5 R LD 09 R R« 4 527l ARl K, 2016.

(9] Ew.HPRLFIER. ZRETXHEASREKE )
JE R RE DRSS AE QL[] ] T B X ¥ 5 88, 2017,
31(5) :76-80. DOI:10. 13448/j. cnki. jalre. 2017. 147.

[10]  HI%, sk 5. Beph 3G b IX AR 25 3k a8 =X 5 I 5

00, Wi TR 2724 (B 22 1D £ 2018,45(2) 1 226-233.

ZEEMS, ERIE AR PA SR AL B TR R AT MR By B

WK R TR X AR S R G IR —— LU H R L I

SN R FILT]. i E B, 2022,42(6) - 1-9.

R, B ARG L BRA L 45 AR LRV D ZD R AR A S

RGARFEVEAN B T0 Iy -2 R - I HEZRLT . A=

A5 IR B 2F 4R, 2022, 38 (1) : 61-68. DOI: 10.

(11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

19741/j. issn. 1673-4831. 2021. 0341.

ZEouHn XIS, A, RE AR ERRES RS
IRIZ FIVEAN S U 23 T LT, A 38 5 R A R 8 A 4l
2022,38 (3): 281-288. DOI: 10. 19741/j. issn. 1673~
4831. 2021, 065.

o R BRI A SR A R EAKE T R A 4 5
FEWFFE[D]. K« Ll VS W 22 K%, 2022,

MRt 1 % BB RS KRR T 30T 19 0 #4a1 FR Ak
HEBRGEWRE WG e &1 — LU B & E B o 6
[J]. Mol B 2% ,2018,54(6) : 1-8.

R A, EDE BT XS AEAE 5. R S R G E I 3T
Mr——DILVG A AR A HILT]. AR IR =4k, 2012,
27(8) :1304-1315.

MO T R ALAR, . B LRS- RS RS
I It 25 AL S W R v (1] T8 X i
71,2022 ,45(3) :912-924.
BRI RN, S BT GIS FUZ K A Hrik i
B4 SR M (1], BB K CGREHRD
2019,43 (6): 599 - 605. DOI: 10. 13764/]. cnki. ncdl.
2019. 06. 015.

FRICHE 2R, YW 0T, 45 36T 41 A RABUR it 9 ot
R AR AT VAT A 2 R G A BTG [T, U i K2 2= i
(HRPBI2£RRD , 2021, 35(3) : 230-238. DOI: 10. 13349/
j. enki. jdxbn. 20201221. 001.

TR IR AR A K L T AR YR I R E R+
S B WRE I TEM O LT R BRI 5 B A=,
2022,39(5) :1059-1068.

FEE K. EH.ERNRHEE2F-42EEZE5F
SRR JI VM K R R PR T, AR AE R, 2022,
43(2) :1-14.

R, AR T SO R T AE S R E T BT
R[] R0k T #2244 ,2020,36(3) : 271-278.
BRI, IR R WY IR R AR T B T R XA [
- H A 7 2 SR A R AR LT ] L IR AR B2, 2021,
49(2) :199-203.

AR T, MR LA, A5 W MR b X B 38 4R il
il B8 % %k A i A AR A A e 7 (. o K R AR R R
2£,2017,15(5) :39-47.

M E =2 2w E T MODIS AR v 4%
A B AR B BF 5 DL A R L] 4 58 R
J#%,2019,31(4) :235-242.

TRLT K. BT g - AR T R — A Ak i BT R R Ak R
BRG WK E MM 8 b5 BE 5 LT]. 4 & #2015,
34(5) :205-210.

F M BT TV AL B TR A Ak 1 R B B 5
B2 A3 L], ) PG S “2 B 4 i (A SR B4 0, 2015,
32(2) :66-71.




HAR, W, FEWN,PEF BHBFARLESRERENTE— U BARLIEFKBAE A G

(28] BKEE. A ik il IX A= 25 e 55 1 5 8 IR A Ak 1 25 1) 1 5 [33] 4% . W)k, 5w , 45, mgd0r e IX A e Ak 5 4 s 2 A

R FE D], 5t FH - 5t M8 R %, 2022, 1923 (] AH 06 43 A ——Lh St & S B CT . oA
(297 RKB ., BERET. M IR 7 % 3% [0 05 307 4 A ik 3 B 5% 2019,38(1) :80-87.

mi BfF 5 2353k [T ] VLR AL R %2, 2018,46(7) :19-23. [34] JEIzHE, B 3. W e/ N sk 9 R B i s i R R [T ].
[30] FEFT . BEIETL, S 00 3% BF DR 7 Xof w307 4 A 4 14 5 Lt R A 2% 0, 2017,36(3) 1 1-5.

W] ], b2 T, 2016,40(4) :674-677. [35] 3Zuh, 42 S0 ak, X3, 45 A A AR Ll e e DX 48 T8 ™ U o
[31] TH5%E . s Rk, AR B . %, 2T GIS 5 RS (w5 i % of W T 1 S B R K A e 4 £ A e 8RR AE (T, K

AL S T A A ) A OGPk Ay BT —— LA P AR, 2019,33(2) 160-67.

(RL A 2™ B A v B o 10T ] K 4R F5 8 4R (361 I E . T, i anbk, 5. o B 3 2 A A IR XA 268

2004 ,24(5) ;67-70. T A A AR A R AR 43 BT LT, Hh 3R A7, 2022, 42 (6)
[32] ik, X 44, 4%, 55 . vk H7 R A 01k 1 X+ b R 7 1082-1090. DOI:10. 13249/j. cnki. sgs. 2022. 06. 014,

2o + 3 P 3R R AR o B LA BIL B 53 A R AT 9 5 (371 TR X226 BRSC I8, 45, A8 ol 48 BOF R DUV IR

[J]. + 338 4R, 2021, 52 (6): 1308 - 1315. DOI.: 10. WS E SRR ST D], B TR B AR 22 ), 2022,

19336/j. cnki. trtb. 2021042501. 12(2) :436-442.

Evaluation of Resilience of Karst Rocky Desertification Ecosys-
tem: A Case Study of Huanjiang Maonan Autonomous County,
Guangxi

HUANG Yonglin', YAN Yan®" " ,XU Guilin®, HU Baoging®
(1. School of Geography and Planning,Nanning Normal University, Nanning, Guangxi.530001,China;2. Key Laboratory of Envi-
ronment Change and Resources Use in Beibu Gulf of Ministry of Education, Guangxi Key Laboratory of Earth Surface Process and

Intelligent Simulation, Nanning Normal University, Nanning, Guangxi,530001,China)

Abstract:In order to explore the resilience of ecosystem in karst rocky desertification area, this study takes
Huanjiang Maonan Autonomous County,a typical karst rocky desertification area in Guangxi,as the research
area. By using the method of index evaluation,11 indexes are selected from the natural factors and human fac-
tors affecting the ecosystem resilience,and the evaluation index system of karst rocky desertification ecosys-
tem resilience is constructed. The expert scoring method and the coefficient of variation method ( combined
weighting method ) are used to determine the weight of the evaluation index,and the spatial weighted super-
position method is used to quantitatively calculate the resilience of the karst rocky desertification ecosystem
in the Huanjiang, and the natural breakpoint method is used to classify the evaluation results. The results
showed that the resilience of karst rocky desertification ecosystem in Huanjiang was 0. 35— 0. 71,and the o-
verall level was medium. In terms of spatial distribution, the resilience of karst rocky desertification ecosys-
tem in Huanjiang is low in south and north and medium in west,especially in the northern and southern karst
landform distribution areas, the resilience is low. The research results can provide important reference for rel-
evant departments to effectively manage rocky desertification ecosystem.

Key words: karst rocky desertification;resilience evaluation;combinatorial weighting; spatial weighted super-

position; Huanjiang Maonan Autonomous County
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