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Landscape ecological risk assessment and influencing factors in ecological
conservation area in Sichuan-Yunnan provinces, China

GAO Bin-pin', LI Chen!, WU Ying-mei'™, ZHENG Ke-jun2, WU Yan!

(* Faculty of Geography, Yunnan Normal University, Kunming 650500, China; 2 Yunnan Academy of Social Sciences, Kunming 650000, China)
Abstract Exploring characteristics of temporal and spatial variations of landscape ecology risk of key ecological function
zone, and revealing the potential influence of human activity on aggravation of landscape ecological risk is of great
significance for preventing and resolving landscape ecology risk and promoting regional sustainable development. Based on
the land cover data of 2000, 2010 and 2020, this paper constructed a model of risk assessment on landscape ecology,
incorporating a landscape index and an assessment of ecological vulnerability, with the support of ArcGIS10.8 and
Fragstats4.2. The spatial analysis method were used to reveal characteristics of temporal and spatial variations of landscape
ecology risk in ecological conservation in Sichuan-Yunnan provinces, while using the Geodetector to quantify the impact of
natural and social-economy factors in different ranges of region on landscape ecological risk. The results showed that from
2000 to 2020, the area of artificial land surface, water, shrubland in the study area showed an upward trend, while the area of
forestland, cultivated land, grassland, wetlands, barren land and permanent snow cover and glacier showed an downward
trend. There existed remarkable transfer of landscape types among forestland, grassland and cultivated land, especially the
transfer from cultivated land to artificial surface. The mean value of landscape ecological risk had been reducing, and the
classes of landscape ecological risk was in accord with the change and shift of landscape. Landscape ecological risk mainly
was at lower, low and high levels in ecological conservation in Sichuan-Yunnan provinces. It turned out that natural elements,
including elevation and precipitation, generally exerted influence on the temporal-spatial characteristics of landscape
ecological risk. In addition, factors like economy, society and regional accessibility could contribute to prominent impact on
local area suffering from pejorative risk.

Key words ecological risk assessment; landscape pattern; dominating factors; ecological conservation area in Sichuan-
Yunnan provinces.
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Fig. 1 Geographical location of study area and land cover type.

DEM: #7wfEf% Digital elevation model; CL: #k3 Cultivated land; FL: #kith Forestland; GL: %iith Grassland; SL: A3
Shrubland; WL: #Z#h Wetland; W: /K4& Water; AS: NifiHh3R Artificial surfaces; BL: ##3h Barren land; PG: ¥K)I| flk AF S
Permanent snow cover and glacier. T [7] The same below.
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Fig.2 Landscape ecological risk Moran’s | scatter diagram of ecological conservation area in Sichuan-Yunnan povinces, 2000-2020.
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3 2000—2020 4 1| A 2 B i IX 57 002 2 XU 1) =[] 23 A
Fig.3 Spatial distribution of landscape ecological risk of ecological conservation area in Sichuan-Yunnan provinces, 2000-2020.

[ KA A KEEIX Lower ecological risk region; I1: A& A4E 7S KUK X Low ecological risk region; T11: 4% 4E 75 KUK X Medium ecological
risk region; IV: % & 2E 45 XU X High ecological risk region; V: =47 XU X Higher ecological risk region. "~ [A The same below.

1 2000—20204F ) VELA:ZS 5T 5 DX 500 AR 25 RUBG 45 5 AR 22 5 Ll
Table 1 Area and proportion of landscape ecological risk classes of ecological conservation area in Sichuan-Yunnan provinces, 2000-2020

2000 2010 2020
IR iR G — G i G
Ecological risk class Area Proportion of Area Proportion of Area Proportion of
(km?) E(o)/fsl area (km2) t(%ll area (km2) Eg/?)ll area

| 55606.33 235 61067.83 25.8 61312.24 259

1l 55645.82 235 50943.05 215 53302.93 225

1 38977.44 16.5 33047.87 14.0 36739.26 155

v 51187.46 216 54626.44 231 58858.89 249

\% 35252.56 149 36984.42 15.6 26456.29 11.2

I fRAEZS KX Lower ecological risk region; 11: #:iA:# XUK X Low ecological risk region; 111 #2454 25 XK X Medium ecological risk
region; IV: LA XK IX. High ecological risk region; V: i2EZS XK X Higher ecological risk region. "~ [F] The same below.
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FH SRR & EOK, A X S AR 25 KU S 2 T R Y 68.6%0~73.3%. 2020 4F, — F4 i AR A KUK
XAMmEMFAIXEEHMHES . BRE, THEERARE, HIEE., KEERERESH, HXIEN
hIm LA X, MR 2 AOK, A ) R b P B R, AR 3 ) SO SR A B A ECIR
AHRE S FHO AT, TE R R BRI, OB RRE B R, AR T AR R G B AR AR
P, SEESRK G o AR S K XA AR FE X R P SR R, B R, HEE L %
O B A X, e O A M AR T L K S DO ) B P R A AV AL, A, SO B R . B
AR S AR XA T ey AR A KU X m) 8 A S KB DX X3, A2, FEAERES . ShidE, &
BRI REGEGEAGE . JUREEMIX, BARAES RRE X B A R 70 X AR ABER . b X DA
KFET. mEHE, KGE. HFEE. 28, ZkESH, WM NEMERAE, REARNT
PR, HEH T my sk 2 5 B, @R R g, B2 IR ARG
) S5 B T R A A, DT ol S W A 5 ARG B ARG o KR A 25 XU IX 8 v 0 A 7R 9 X P AL ) L 28V B
FEE L MR R KR BEKE BE. PUINESM, UMk, SO E, ZX BRRWARA EEA
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2000—2020 4, SRR KIS SRS AR NS, AR S AR S KU X s T AR > 1124.84
km2, ARG AR 245 XU X A T AR 388 3363.02 km2, M St AR 25 RS S g iR A MRS IR AE A KU
ST AL ET & LA, B 23.5%3 %] 25.9%, AL 5705.9 km?2; R AR S KU S 2R ER 4
RN SIRGEH, A KSR I8 5 RS N s VAR AE S G 25 2, B AR S K
B SR K e Fe R SRS ER, SESKEER R BN EESREER (R 2) .
H SR S RS S 2 XL i BRI A R, AR SR RS, N S EIZIX AR S R g e e 4k
P, T G s OB A A L e s e UG S e A o

2 2000—20204F 1A A i b X S5ML A 28 IR S 20 e 7%
Table 2 Transfer matrix of landscape ecological risk level of ecological conservation area in Sichuan-Yunnan provinces, 2000-2020 (km?)

S 2020
Ecological risk class | I m v v BN
Total area
| 55077.0 529.3 0.0 0.0 0.0 55606.3
1 6235.2 48491.0 919.7 0.0 0.0 55645.8
11 0.0 4282.7 28969.4 5720.2 53 38977.4
2000 [\ 0.0 0.0 6838.5 42957.2 1391.7 51187.5
\% 0.0 0.0 11.8 10181.5 25059.3 35252.6
JATH A Total area 61312.2 53302.9 36739.3 58858.9 26456.3 236669.6

2.3 AR B 300 E 2=

GAEBRUHE. NFKIE S RN AESKEKINERER, MNERKZE. St ER. XERnrE T
RIZRIEH 12 AN T, SR FH PR R0 25 0 5 25 DR 7 o st AR 28 KU iR 7). iR 3 T LB
F R FA R MAS KSR E %, HENBNFRXCORE, SOWAS K 2 E AR T E R
RIZ G ESHfr, o, 2000 FEEife. FERKE. EFHURME TRk ELE 1000 E, B
AR ZS RS I E B R 15 2010, 2020 “FEHARKN R A ATRE, HERKELHREE, TEZ
2010 4E VG Rt X FF 4 KSR, 2000—2020 4 28 57 Ak 2 A [X 45 T 34 A o 5% 00 A4 2450 XU 368 A 5 1)
AN, BT MR DR A 32, NG R A S & X SR 1.8%. WF7ciinE, &2
ORI H K, ANRIESIABONE, HAAR R M EABIR T, S5k 2 f X 380 a] 3k 14 52 W 75 A
o,

3 O AR XU, S A [ 2% BRI 23 PR 45 SR
Table 3 Geographic detector detection results of factors affecting landscape ecological risk (%)

M K2 Influencing factor [XlF Factor 2000 2010 2020
=& Elevation 10.4 9.7 8.5
W E Slope 21 2.0 21
SR 2 %K E Annual precipitation 29.0 11.2 5.9
Natural factor 4EPHAR Annual average temperature 116 106 68
#1535 Type of landform 1.8 1.8 17
+IEAHUF A& Content of soil organic matter 7.0 7.0 6.2
A% Population density 15 1.7 1.6
2i§aﬁ¥:ri?§nomic factor T KM% GDP i&r*{d Kilometer grid GDP 44 43 36
RJGIEE Luminous remote sensing 0.9 13 2.2
PRIE R B Distance from road 1.7 14 35
DI PTIA R 3 PRI B Distance to water 2.9 0.3 0.3

Regional accessibility factor
BRI O FEES Distance from town center 2.6 32 3.2
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FH T S50 00 A5 25 AU R A0 B A B 2 1 RS AR 1300, AT A X 5 WL J2 T S5 Wi K] 2% (1) 43 B TG 92 4 T e ik
HE ) 508 DX 3 e A S XU A A ) 2 SR R, AR S 3 — D 0T S 08 X 3 W A 385 RS 78 AL R AIE AT 5
M (K 25 B o 8 2020 4F oW AR 25 AU R 20 AR (ERI2020min=0.06) 1E 4 5t WA ZS 73 A A8 AL I 4E
ERI12020-ER12000>0.06 FJ, & XA S M ARSI IX, ERI2020-ERI2000<-0.06 B, 58 XN 550 A= 25 XU
o X, HApH X O s AR S KRR E X o A0 X2 a0 7 s A X, 3 — 2P s A S
PSS X TR R T B /NP SR TG AR ) 10 A X3 A N B AR S RSB AL X (B 4D, FERxTix
10 NEAAESKESRWX (a~j) , 4 BldE T2 m R RN, 53R S AR S RSB X 52 5 48
IR R E R, S5 B R LXK AR Z il AR E G FHAL. R 4 ATLUEH,
N EFER R EEMNA av b BALX, SMAEREMX. 28l &iEEEARE. RiEHEARER
Wi TR GDP Mm@ E N by g j B, SffEs i sEEGE G S W&k H
B 2K, SRX . BREX . FELX, F)E Mt SIEE58N; ROGE R R T EN
Nogs i B, AAAEEERE. X, WRX . RRFEX. B AL B 5 R T
FWON as g BAKX, SAAEEMHX. ZIX. WX BREX. HFAMLXEEN; Egaf ol s
oM as by g BALIX, AARTEREFHX . Sl EREEEGE . WiRsEHEEBE. 2. W
WmX . RBFEX, FEHLXEEN. R ANARZ TR, BARARRP R EES by g j B X0
BN, BEAKKT i gy jORAAX s R . SR SERIE TR, LLas b AR IR
PUEY KX, BTS20 XH AR, @B N8, NGB %, SR
mr, BARSMASKECBEMEEZ ANANEREWEE; BLog. h MARRKMHEY kLA X, BARMA
18 5O B BRI 2% 8] AR 3 T s BRI 8, t T PR FROAS [R) P 2B 2 R G AH ELAE R 2L, AN HbZAE
SRFMMRPE FEOZX M AS KRS DL f ARERN BRSO E X, sl A S RSB
WERZWE .. FRKE. FPHEBAARRZZWBFER, W2 T KM GDP 2 A JNHE & 1520 .
g LR, fERESIXIAN, SO AR RSOER AR N RTE S AT B AR R LR, (2 LA CATE SN

* 5,

4 2000—2020 4 1A 25 it B X S5O0 AR 25 AR A2 Al T T A X 1 78 1 A8 1k
Fig. 4 Changes in landscape ecological risk in ecological conservation area in Sichuan-Yunnan provinces and changes in land cover in deteriorating
areas, 2000-2020.
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Table 4 Geographic detector detection results of factors affecting landscape ecological risk deterioration areas (%)

B a N . = P ST Y 3 ¥
FRES N e TR o FHBURS AT TR RGBS BEMEEE B EREC O
TALIX e e FROKER AR o St B Mbualide
g i Annual &= The GDP Luminous BB
Landscape . Annual Type of . . . " . !
. . Elevation Slope ... average Content of soil population Kilometer remote  Distance Distance Distance from
ecological risk precipitation landform ; - - :
deteriorati temperature organic matter density grid GDP sensing  from road to water town center
eterioration
area
a 6.5 52 14.3 75 10.3 12.3 41.7 34.8 6.7 12.4 1.1 73.9
b 37.2 3.9 35.4 26.8 2.6 63.9 59.9 69.9 11.2 5.8 12.3 70.2
c 8.8 9.7 16.0 12.9 15.2 2.9 29.9 16.3 10.0 0.1 78.3 17.2
d 10.4 1.4 27.7 10.0 2.4 4.8 5.7 15 5.9 1.2 2.2 21.4
e 6.2 3.3 19.2 6.8 21.1 5.0 8.3 8.3 19.1 53 15.3 36.7
f 85 10.4 21.7 104 1.8 2.7 135 16.8 1.8 3.3 1.9 24.6
g 40.5 29.3 49.1 46.0 1.8 16.4 30.8 46.9 35.9 45.1 62.2 53.9
h 14.3 3.4 13.2 16.4 0.3 115 12.8 17.4 3.6 1.3 13.8 14.4
i 22.6 34 75.8 27.4 6.1 0.0 27.6 6.2 24.8 5.0 26.6 3.0
j 30.4 13.2 52.9 30.7 36.4 405 18.8 56.3 10.9 52 18.4 26.6

a~j “%Ak X LI 4 a-j risk deterioration area was shown in Figure 4.
A Ay
3 it it
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¥ o
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