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Impact of Impervious Surface Expansion on Nature Reserves in Gansu
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Abstract; Taking Gansu as the research area, based on high-resolution impervious surface data from
1990 to 2020, this study comprehensively analyzed the relationship between 145 nature reserves and impervi-
ous surfaces area in Gansu using spatial analysis, correlation analysis and trend analysis, and comparatively re-
vealed the changing patterns of impervious surfaces inside and outside nature reserves. The results showed that
over the 30-year period, the pressure from human activities inside nature reserves in Gansu was less than that
outside. Overall, the pressure from human activities increased with the increase in area of nature reserves. The
pressure from human activities both inside and outside nature reserves was gradually shifting to high-value
zone, and the amount of nature reserves in high-value zone was gradually increasing. Generally, the amount of
pressure from human activities in high-value zone outside nature reserves was greater than that inside. Further-
more, the pressure from human activities exhibited a linear increase trend both inside and outside nature re-
serves, yet the growth rate inside was much lower than that outside.
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Fig. 1  Distribution of impervious surfaces in Gansu
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Fig. 3  Analysis results of the relationship between nature reserves and area of impervious surface in Gansu in 2020
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Fig.4 Distribution in area of impervious surface inside and outside nature reserves in Gansu in 2020
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Fig.5 Change trends of impervious surface area inside and outside different types of nature reserves in Gansu from 1990 to 2020

3 &t

(1)1990—2020 4F, Gfk B H R4 A S8R
PN ER B9 N0 Bl s T3 /N T AN OF BN 6 3
T3 R LR SR DR i T AR Y R, Heh AR
AR PR DX 14 AR N 2635 3l 1 77 i T A0 0 ) i
HRRE ST AARRPIX,

(2)1990—2020 4F, H 45 H 48 i 4 3t P9 35 A
SR NS 1 Bl T T 1 DX R R i R DX A R
PR BTN, B RO M SN B s
JIT A e (L DX BB B AR b i T AR

(3)1990—2020 4F, H i 45 H 48 £ 4 3t P9 35 A

SRR T Bl R ) SRR KO B, AR B R

FIHE SRR 1 P B 8 K S R A AR T AN, A
TSN 1A B SRR B A1 38 3 KR 2 Y
2.2 1%,

(&% 30k

FEIFAR, EARE VIS IE. ST DL E KB R R A AR R
MR RIS [J]. Mol #1% ,2018,36(1) :1-5.

T, R, O, S A AR A W 2 R AR B O g
JELJ]. £ R ,2022,30(10) :52-65.

RS IR R, 2023 [ A B PR B A i [ R/OL .
05-24) [ 2025 - 02 - 08 ]. https://www. mee. gov. cn/hjzl/
sthjzk/zghjzkgb/202406,/P020240604551536165161. pdf.
NEWBOID T, OPPENHEIMER P, ETARD A,

(2024-

et al. Tropical

and Mediterranean biodiversity is disproportionately sensitive to



%38 % 434 A [ 45 H i AN K SR 5K B SR R 4 L A 5 e 2026 4 6 A
land-use and climate change[ J]. Nature Ecology & Evolution, B8 I W K R RO IT A [J]. F AR B R R R, 2022,

[7]

[8]

[10]

[11]

[12] =

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

2020,4(12) :1630-1638.

YOUNG J C,MARZANO M,WHITE R M, et al. The emergence
of biodiversity conflicts from biodiversity impacts: characteristics
and management strategies [ J].
2010,19( 14) :3973-3990.
MENG Z Q,DONG J W,ZHAI J, et al. Effectiveness in protec-

Biodiversity and Conservation,

ted areas at resisting development pressures in China[J]. Ap-
plied Geography,2022,141.102682.

SHRESTHA N,XU X T,MENG J H, et al. Vulnerabilities of pro-
tected lands in the face of climate and human footprint changes
[J]. Nature Communications,2021,12(1) :1632.

TIAN N M,LAN H X,LI L P,et al. Human activities are intensi-

fying the spatial variation of landslides in the Yellow River

Basin[ J]. Science Bulletin,2025,70(2) :263-272.

LIM D,CUI'Y P,DONG J W, et al. Abandoned cropland com-
pensates the decrease in net ecosystem productivity of impervi-
ous surface expansion in China[J]. Environmental Impact As-
sessment Review,2024,104.107363.

o2 S, N SE R, 4F . BT IR B b XK 7 K R T 5 R Y
I 2 A8 K JE X R A 9 S R [0 ] 3t BB 5T, 2021, 40 (6) -
1582-1592.

LUO K S,MOIWO J P. Sensitivity of the land surface hydrologi-
cal cycle to human activities in China[ J]. Gondwana Research,
2023,123.255-264.

I8 A BT TR BRI ) S O S I 2 9 sl s X e HG AR B
JEWFFEL D] e at b E R B A (b R 2 B 25 KA B A
5T Be ) ,2022.

ZHANG X Y,NING X G, WANG H, et al. Quantitative assess-
ment of the risk of human activities on landscape fragmentation ;
A case study of Northeast China Tiger and Leopard National Park
[J]. Science of the Total Environment,2022,851;158413.

XN 2 g X0 I, 45 3 T ORI IR B AR R OB
Y BT [T]. PU AR BB = ] ,2025,40( 1) : 116-121.
SCHLEICHER J, PERES C A, AMANO T, et al. Conservation
performance of different conservation governance regimes in the
Peruvian Amazon[ ] ]. Scientific Reports,2017,7:11318.
/MG LTI BE AMIDE T R U 0 A b DX 38 7K 3 10T I 25 4% Je)
SyHELI]. W R ,2020,47(13) :156-158.

YANG X N,GU T C, WANG S J. Effectiveness of nature re-
serves in China; Human footprint and ecosystem services perspec-
tive[ J]. Applied Geography,2024,171:103359.

FOXCROFT L C,PYSEK P,RICHARDSON D M, et al. Plant in-
vasion science in protected areas; progress and priorities[ J]. Bio-
logical Invasions,2017,19(5) :1353-1378.

MA B,ZHANG Y Q,HUANG Y, et al. Socioeconomic and eco-
logical direct and spillover effects of China’s giant panda nature
reserves[ J]. Forest Policy and Economics,2020,121.:102313.
BAUDRON F, GILLER K E. Agriculture and nature: Trouble
and strife? [ J]. Biological Conservation,2014,170,232-245.
T, EBL, iR, SF A R YA R XK

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

34(4).235-242.

FVAREAL, 38/ T BRBH Ha A5, 55 1 V0 IR K g B AR AR 97 b A 2

T 20 8 R W K BT (D). B2 5 s ) B L, 2023, 46

(8):120-121.

TLAHL, Tk EFT, 220, 55 Bk = i 18 AR B3 b 3 18] Dl B 5 1Y

25 gl A B SRR R Y [0 ] B JH 4B 3 4, 2023, 34 (6)

1601-1609.

LIS C,SU S,LIU Y X, et al. Effectiveness of the Qilian Mountain

Nature Reserve of China in reducing human impacts[ J]. Land,

2022,11(7) :1071.

ZHANG M X,FELLOWES J R,JIANG X L, et al. Degradation of

tropical forest in Hainan, China, 1991—2008; Conservation im-

plications for Hainan gibbon ( Nomascus hainanus) [ J]. Biologi-

cal Conservation,2010,143(6) :1397-1404.

kA HE AR, SRR AR, A5 T R T K B R R
N YOS LR BT 5T R 0 52 0 B 25 ) Ak e [0 ] K

M 4 ,2022,42(5) : 140-150.

Fel, B E. )\%*é?*i)JX\J‘[il%"El*-F?&%%ﬂbi%ﬂ‘]?é

] A SR BRI AR AR, 2023,

38(4):966-982.

SUN S Q,SANG W G,AXMACHER J C. China’s national nature
reserve network shows great imbalances in conserving the country’s
mega-diverse vegetation [ J]. Science of the Total Environment,
2020,717:137159.

FRE T, TN, E L A NSRRI AR L R S E R A FE SR
WAL R [ J]. A2 A5 %3 ,2022,42(11) :4688-4702.
KULLERG P,DI MININ E,MOILANEN A. Using key biodiversi-
ty areas to guide effective expansion of the global protected area
network [ J ]. 2019, 20:.
e00768.

LIU J G,LINDERMAN M,OUYANG Z Y, et al. Ecological deg-

Global Ecology and Conservation,

radation in protected areas: The case of Wolong Nature Reserve
for giant pandas[ J]. Science,2001,292(5514) :98-101.
YANG J, HUANG X. The 30 m annual land cover dataset
and its dynamics in China from 1990 to 2019[ J]. Earth System
Science Data,2021,13(8) :3907-3925.
RIEAR, XIDCEE, P EFGE. 56T MODIS {16 K X <09 Kt
2R A AR AR AE ST [0 ] PR 0 WA B 5 4R, 2021,
33(1):13-17.
BRE. oot [ P Ay AT [T] . P TR
i BEea 4, 1988,2(Z1) . 78-82.
R, R KW, 547, 55 5T NDVIRI SIF 1 = 5 A 928 1k T
TR (7] . FR5E e I 4 3 5 B R, 2025,37(11) :28-35.
A, R, N, AR NS S B R R A AR X A
BRGEW W [)]. EE2%4R,2019,39(4) :1338—-1350.
JONES K R,VENTER O,FULLER R A, et al. One-third of glob-
al protected land is under intense human pressure[ J . Science,
2018,360(6390) :788-791.

AFEH G i

Bk gk A%



