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Evaluation of human disturbance in nature reserves of Guangdong based on multi-source data. WANG Hai-
yun"***  KUANG Yao-giu®*, WEN Xin-jian>®, LIN Xiao-bo>’, HE Ye-yu'*, CHEN Ze-feng® (' Guangzhou
Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China; *Institute of Land Resource
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Monitoring in Tropical and Subtropical Area of South China, Guangzhou 510500, China; *University of Chinese
Academy of Sciences, Beijing 100049, China; ’School of Environment, Jinan University, Guangzhou 511443,
China ; °School of Geographical Sciences and Remote Sensing, Guangzhou University , Guangzhou 510006, China).

Abstract; Human activities threaten the rare and endangered wildlife in nature reserves. Satellite remote sensing
technology has advantages of high accuracy and objectivity in monitoring human activities in nature reserves. Ten-
cent is the largest messaging and social media platform in China, with broad coverage. Tencent user density (TUD)
dataset is thus a useful proxy of dynamic population distribution with the advantages of real-time and efficient. In
this study, we identified the artificially disturbed landscapes in the national and provincial nature reserves in
Guangdong Province in 2015 and 2019 based on the high-resolution remote sensing images. We quantitatively evalu-
ated the spatiotemporal variations of the artificially disturbed landscapes in the nature reserves using a disturbance
intensity index. We further used TUD data for comparison and verification. The results showed that; (1) The inten-
sity of human disturbance in the nature reserves was not high in general. The spatial distribution was uneven, with
a high intensity in the northeast and a low intensity in the southwest. (2) From 2015 to 2019, the disturbance in-
dex of human decreased by 81.8%. The intensity of human disturbance was relatively strong in the areas with good
geographical conditions in terrain and traffic. The higher the proportion of basic farmland and population density,
the greater the intensity was. (3) The evaluation results of human disturbance intensity were consistent with the

TUD data. The higher the human disturbance intensity, the higher the TUD was. Nature reserves in urban areas and
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with tourism development had higher TUD.

Key words: nature reserve; human disturbance intensity; high-resolution satellite image; Tencent user density;

Guangdong.
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Table 1 Number, area and name of various nature reserves
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Classification Number Land area Name of nature reserve
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Fig.1 Spatial distribution of state-level and provincial na-
ture reserves in Guangdong Province
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Table 2 Additional spatial data used in this study

Kl aHE i

Data Resolution ~ Years Sources

GF-1 2m 2015 FARBTURHE TR
A

GF-2 I'm 2019 AARBIETRIE L TR A
KRN

AP IX - 2019 BRI

Nature reserves

AL - 2017 BT

Primary farmland

RN Lkm 2019  REFHERRERFEEE 0

Temperature, precipitation (http://www.geodata.cn/)

IREGIHRE - 2019 TTREHEE M (hip.//

Guangdong statistical year- stats.gd.gov.cn/)

book




FIG 5 T ZWEARI) KA A RO XA IR PR

2029

N RSN ) L A SR A SOk B b | el
Mo FRFHGTYE | T M SR b JE A A | S
Wit | pi b FH b A8 38 R b AN At N T b 3 (A 4 B
fesb e HES T b A T HESiE M) 10 A T35
WL, >R FH 1 0 B SR 4 L) b 24 ik 55 & 85
B UL E g A 5 B, IR A b H A
AL AR X PR 2 SRS B AT PR, ARG K 5]
91.35% ,Kappa %M 0.91, FEAF AR5
AT AR T RE 3 X, 5 2 VAl AN T 305 B B 5k
JEARE R (SR BIVRAE ,2020) , BEELANE

H=(a,b,X,+a,b,X,++a,bX,) /X (1)
P H R AT IRBREE ; X N8 § A TR
AT AL X g AR DR AP X ST AR s o, B0 b, S AL,
1, a, F T BE BT 7E D) A8 DX 52, b, H AN [ S5 0 2 A
WiE .

Z: B H SRR IX NS0 ol a8 W 45 AR5 e
(A7) ) (R EE AR EB,2014) |, K0 X, 25 v X R S5
B IX = ZRIRE XAy T 5 B AR 43 51k 0.6.0.3
FN0.1, AR SOU2E TR XT R 47 X 52 i A E AR 5 L
SR IX A5 I AR B A e, 2B~ A R
by RS AIPE T E AR VAP SO PNpIb- A F 35S
HEATHT 43, AR BN R4550 0 0~ 100 43, 7E ULl
HOF-HI{E /55 10 Fhst UL A 1) 5% m 7 A5 4y,
TR A3 LA A3 , 45 3] B — SR I 28 114 5% i A
(%3),

1.3.2 LT 8RB 1 N R i BT BREE S B
BT A MR FH S B A T 458 B 4 B S e A ek
AL BRI RE ST, I E AR X S S | B
YRR, TR BE, 51 A B TR B R (Li et al.,
2020) X A 2K RIS 3R 42 5 LR o0 A RR AR 24T 43
Mo FIH ArcGIS A% %5 BE 43 B 45 2R T B 7
H AR X i 4 A, SR A SR 53 BOk #1753 B
AL .

x3 AATFHEWHINE
Table 3 Weight of human activity landscapes
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Table 4 Weight of different TUD density

£ Level FERBTUD  AE Weight
75 % FE Extremely high-density 2~60 0.26
I High-density 0.6~2 0.24
%% B Medium-density 0.2~0.6 0.21
R Low-density 0.1~0.2 0.18
AR JE Extremely lower-density 0~0.1 0.11
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Fig.2 The area and proportion of human activities in dif-
ferent functional zones in 2019
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Fig.3 The area and proportion of human activities in dif-
ferent types of nature reserves in 2019
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Table 5 Change of human activities in different regions

X35 EFT TR BN e R

Region X XE Increased  Reduced
Number Number areas areas
of rising of falling ( kmz) ( kmz)
reserves reserves

Bt Northem of Guang- 30 9 8.7 0.5

dong

B4 Eastern of Guangdong 4 3 0.4 0.0

B Western of Guang- 3 1 0.3 0.0

dong

Tk=£f Pearl River Delta 6 10 0.6 0.9
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Fig.4 Transfer of human activities
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Table 6 Grading standards of human disturbance index

for nature reserve

b ANHTH NRTHREE

Level SR EARA Degree of
Human disturbance human disturbance

index

T4 Slightly disturbed <0.001 BAEXN T

BT Mildly disturbed 0.001~0.003 AHTHARD

HEE T Moderately disturbed ~ 0.003 ~0.005 MNATIE

FE T Seriously disturbed 0.005~0.015 FrEEZ N AT

P BT >0.015 FEAER BRI N R T4

Extremely seriously disturbed

112° 113° 114° 115° 116° 117°E

*ﬁi%% ed;s ly disturbed
termediately disturl
23° e E Seﬂouslydist)ll'ubed
1 5 Y TR Extremely seriously disturbed
ME'}E#{ Disturbance increased

25° '

e BRAD

‘(;\/f\ ’

240

23°

E 6 Edt 4772015 F12019 £ AN A FHRES R

Fig.6  Disturbance index of human activity in northern
Guangdong in 2015 and 2019
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and different distances
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Fig.8 TUD of Danxia Nature Reserve
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Table 7 Detected results of driving factors on the distribu-
tion of human interference intensity

IR . 7
Detection factor

X1 0.23 0.00
X2 0.08 0.00
X3 0.20 0.00
X4 0.26 0.00
X5 0.58 0.00
X6 0.15 0.00
X7 0.13 0.00
X8 0.15 0.00
X9 0.18 0.00
X10 0.32 0.00
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Note: X,: Slope; X,: Temperature; X;: Precipitation; X,: People;
X5 : Proportion of basic farmland area; X4 : Urbanization rate; X, : Gross
agricultural production; Xg: Tourism revenue; X, : Distance to the city;

X, : Road network density.
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