55 45 55 13 1 S & 7 i Vol.45,No.13
2025 4F 7 H ACTA ECOLOGICA SINICA Jul.,2025

DOI: 10.20103/j.stxb.202410212567

SRANTL BTG A 8, BRI YA, S SCe R P, XA AR SR VA AR ARS8 K TR Avi K SRy B e e DXt 2 sl SRR AR B A4
2025,45(13): -
Guan R H, Jiao KW, Chang Y, Li Q S, Li KL, Guo W H, Zhou S Y, Liu Z H.Spatio-temporal dynamics of Wildland-Urban Interface distribution

patterns and high fire occurrence areas in Heilongjiang Province.Acta Ecologica Sinica,2025,45(13) .

EEIEHRM-WEZTRBARTIGEER S Z X
_.l- d]lb\#y$iln\

S 2y 1,2 g 1 p 1 L o 1,2 1,2 s S 1,2 a91,2 2 1, *
Fdodn 2 BITARE &', B YA IR R BRI R A

1 A E R BT BH N A S BF 500, PEBH - 110016

2 FEBHEEBERZ, L 100049

RE N TR T 5K S EORAR-SR B S S A 0 AN IR, AR A K DR AR A T AR At A R A I e B SN B 2K
TR ) b T, PP B A A A IR U AR i U 22 4 IS S8 BN KR A B 25 ) A BB Sl [R, BE RS A2 58 5t
BRI AE BRI B A A Y DS PR oR . BT IR IR TIAE 1980—2009 41 )RR K I B , SR FH SRS Jm 43 BT 5 1k, K A 2 S A
ARk R KR 2 ) 23 Af 5 BRI A 2 18] 9 5 28, RO KR e 4 X, A KR e A B I 23 sl A7 A, 455 BRI 1T
BT MR R AR B R 0.0028 TR km™ a™t S ARHCRIEIE P4 ORIV o ki kA 2 A s i SR S 4 5 A
R KRR i KA R AT W A I 23 S e | SRR P T /NG KPR IETT A AR, K R e R X sk SR B0 T AL
AR AT ZRA AT , IEAFAIF AR E Y 5K, AT A (9 RR AR SR BSE FIICI I A Joi L i DX 3l g 2 s 25 R vk T Ay
RO PTAG S SR IR A KU , by K S5 FIAS BB SR~ R

SRSREAA  ARAR- AR S 25 R GRS SR T s R IR 25 300 R R IX O

Spatio-temporal dynamics of Wildland-Urban Interface distribution patterns and

high fire occurrence areas in Heilongjiang Province
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Abstract: Population growth and urban expansion have led to a continuous increase in the extent of Wildland-Urban
Interface ( WUI). The combined influence of unique ignition sources, fuel structures, and climate warming has heightened
the risk of wildfires in these regions, posing significant threats to the ecological environment and endangering human lives
and property. The WUI areas are influenced by both natural ecosystems and human activities, their unique ignition sources,
fuel structures, and the increasingly significant trend of climate warming have substantially elevated the risk of wildfires in
WUI. This not only severely damages the local ecological environment but also threatens the safety of residents and their
property. Investigating the spatial distribution of wildfires and their driving factors within the WUI is crucial for developing
effective fire management and prevention strategies. Based on wildfire data from Heilongjiang Province from 1980 to 2009,

this study applies spatial point pattern analysis to examine the spatial distribution characteristics of human-caused fires and
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lightning-caused fires within the WUI. The Akaike Information Criterion ( AIC) is used to identify the key factors that
significantly influence wildfire occurrences and to further assess their relative contributions. Additionally, by analyzing the
interannual variations of different climatic factors, the study applies spatial point pattern analysis to explore the spatio-
temporal dynamics of human-caused fires lightning-caused fires, and total wildfires occurrence density within the WUI. This
study analyzes the spatial patterns of these fire types and identifies high fire occurrence areas within the WUI of Heilongjiang
Province. The results indicate that WUI areas in Heilongjiang Province are primarily distributed in the central,
southeastern, and northwestern parts. The average wildfire occurrence density within the WUT is 0.0028 incidents km™ a™".
Climate, vegetation, and topographic factors play significant roles in driving both human-caused fires and lightning-caused
fires. The occurrence of wildfire has obvious spatial and temporal heterogeneity, mainly in the Greater Khingan Mountains,
Lesser Khingan Mountains, and southeastern Heilongjiang Province. High fire occurrence areas are mainly located in the
northern and northeastern forest regions, and their overall distribution has not expanded significantly in recent years. Among
the identified high fire occurrence areas, WUI areas account for 27.5% , while the majority of high fire occurrence areas are
located outside the WUI. The wildfire distribution pattern analysis and high fire occurrence areas spatio-temporal
identification method developed in this study provide an effective approach for assessing wildfire risk in WUI. The findings
offer a scientific basis for wildfire management within the WUI and contribute to wildfire prevention efforts. By improving
wildfire control strategies, these efforts can enhance wildfire prevention and management capabilities in WUI, ultimately

reducing the impact of wildfires on ecological environments and socioeconomic systems.

Key Words: Wildland-Urban Interface ( WUI) ; spatial point pattern analysis; wildfires; spatio-temporal dynamic; high

fire occurrence area
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Fig.2 Distribution of wildfires in Heilongjiang Province from 1980 to 2009
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Fig.3 Spatial distribution of average fire occurrence density in WUI
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Fig.4 Factors influencing the occurrence density of human-caused fire and lightning-caused fire
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Table 2 Selected predictor variables and coefficients based on AIC

N KA ZHL Wil KSR

Fitted coefficient of Variable of lightning-

i kA R

Fitted coefficient of

DS S G

Variable of human-caused fire

human-caused fire caused fire lightning-caused fire

I Intercept 6.646 i -7.941
AE[/K Annual precipitation -0.440 NDVI 5.500
AEFYIRE Annual mean temperature -2.444 PDSI -1.813
NDVI -1.488 TR ZTHR L] -69.338
PDSI -2.376 e e 0.102
TRZZEMKR LA Proportion of mixed forest -64.213 UNEE:ES -0.356
PRI AR EE A5 Proportion of deciduous broadleaf forest 36.716
i) Aspect 0.076
I B B A T B Nearest distance to the road -1.663
Y Slope 0.184
PR R 3Z R FE 2 Distance to WUI -1.133

AIC : 7735 B HEN] Akaike information criterion ; WUT : ZRAK-3 4 22 i 38, Wildland-Urban Interface
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Az BT A U, 56 0E I & X T 2 SR (1) 6) o BRIESE SRR B, JCH K A ) BT IR BTE K I %
2 0—0.009 K km ™ a” G FEINA B WA ERTE BESS B T8N, KRR AT R R AR B
B 0.007—0.0075 K km ™ a” XA, KR KA TR BUR % .
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Fig.5 High fire occurrence areas in Heilongjiang Province
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Fig.6 Fire occurrence density estimation of fire number and ignition core density
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