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Spatial distribution pattern of human-caused fires in Hulunbeir grassland
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Abstract; Grassland fire is a major disturbance to ecosystems and economies throughout the world. Research on the spatial
pattern of grassland fire is therefore important in understanding the dynamics of fire disturbance and providing evidence for
fire management and prevention. In this study we used a spatial point process modeling approach to study the factors
contributing to fire occurrence in the Hulunbeir grassland of the Inner Mongolia Autonomous Region. In previous studies,
Ripley’ K function, Kernel density and Poisson model have been used in the studies of spatial-temporal pattern of forest
fires. But the distribution pattern of grassland fires was usually described by overlaying fire points on top of the
administrative districts or study regions. The properties of spatial distribution, such as clustering, dispersion, randomness,
were often omitted. In this study, Repley's K function was used to investigate the spatial distribution pattern of human-
caused fires in the Hulunbeir grassland. The distribution of fire locations was found to be spatially clustered in the months of
fire season and between years. The distances of spatial cluster distribution were less than 250km, 265km, 245km, 200km
and 245km in April, May, June, September and October respectively. The statistical test showed that the cluster
distributions were significant except for October. The distances of spatial cluster distribution were less than 210km, 280km
260km, 220km and 220km in 1976—1980, 1981—1984, 1985—1988, 1989—192 and 1993—1996 respectively. All the

cluster distributions were significant. The spatial distribution densities of human-caused grassland fires and the impacting
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factors including residential locations, roads and fields were calculated by the function of Kernel density. The results
showed that human-caused grassland fires were widely distributed and the main “hot-spot” was in the extent of 123.05—
124.82°E, 48.25—50.21°N. The second “hot-spot” had four regions and the center locations were: 117.52°E ,49.51°
N; 120.73°E,49.24°N;121.94°E ,48. 74°N;123. 73°E,50. 58°N. The “hot-spots” of residential points and fields were
distributed in the east and middle of the study area. The “hot-spot” of roads was more widespread than the residential
points and fields. The spatial distribution density of human-caused grassland fires was significantly correlated with the
impacting factors (residential points, roads, fields, weather and topography) and the Pearson coefficients were 0. 448
0.236, 0.602, 0.161 and —0. 042 respectively (P<0.001). The spatial patterns of fire sources ( residential points, roads
and fields) are found to be more closely associated with the spatial density of human-caused grassland fires. The correlation
of weather with the spatial pattern of grassland fire was at a lower degree than these of residential points, roads and fields. It
showed that the weather condition was not a limiting factor in affecting the occurrence of human-caused grassland fire in the
fire season. Overall, the most important factors impacted human-caused grassland fire occurrence were the spatial
distribution of fire sources ( residential points, roads and fields). Topography has negative correlation with grassland fire
occurrence. The reason may be that the human activities decreased with the increase of slope. In each month of fire
seasons, the spatial distribution pattern of human-caused grassland fires was also mainly impacted by the distribution of fire
source (residential points, roads and fields). The methods developed in this study can be applied to predict human-caused

grassland fire risk, aiding decisions in preventative management strategies of grassland fires.

Key Words: Hulunbeir grassland ; Human-caused grassland fire; Spatial pattern; Spatial distribution density
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Fig.2 The curves of Repley’s K function for human-caused fires on Hulunbeir grassland
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Fig.4 The distribution densities of human-caused fires, residential points, roads and fields
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FERI R DX P A B K R A A EAA K R 43R =28 2 AR K BILE ORI A 77 K 4 Rt g T Jee TR A i
FIAR T HFRE 0 J5E BT | LR YR M 45.59% 15.52% F1138.89% , B AT WL, HL4: K AR B b J 5
SUE P55 N K A )25 B A A A G MERR S A SR I AR AR K R R e TR R ORI INEZ B ok B
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Table 1 The Pearson correlation of the spatial distribution densities of human-caused fires and residential points, roads and fields

FEJFUK 8 Fire points

Ji B A5 Residential points Pearson AH3¢ 54X Pearson Correlation 0.448 "~
BEME(BUBRE) Sig. (2-tailed) 0.00
FEAKL N 252959
i % Roads Pearson F5C %L Pearson Correlation 0.236**
&M (DURKER ) Sig. (2-tailed) 0.00
FEAKL N 252959
4 [ Fields Pearson F5C %L Pearson Correlation 0.602 **
B (VUL Sig. (2-tailed) 0.00
FEAK N 252959
FHEFEEL Aridity index Pearson Af15¢ Z %L Pearson Correlation 0.161**
BEME(BUBRE) Sig. (2-tailed) 0.00
FEAKL N 65691
Wi Slope Pearson #HC R4 Pearson Correlation -0.042 "
M (BUBKLR) Sig. (2-tailed) 0.000
FEAKL N 65691

* x FEOGHETE 0. 01 ZKF T 35 (BURKLS)

4 Zi5itie

(1) AWFFENH Repley’s K pREIOH FFAE VIR B R A K 23 (8] 43 A5 48 JRy it AT 430 A, AR 145 21 B | 4R
P BB NN RRCK R A 35 2 R A Hop 9 A RS At UR B3, HAR A (83, WA
BriE) S as A W5 XA A B ] ik B JE K B8 2 RAEAR A0 A . P U B PR DL 7R R 5k ) 28 8] 43 A 5
ST B A [A) R 3 A 1) R ) PR 2 1) A0 A A% SRy i AR O

(2)@%1%33%‘—)%%Aﬁﬁrﬁkz%%“%ﬁ%ﬂﬁﬁﬁlﬁl 1E/NF 200—265 km R N 5 R AL Hi s A B
[ 7E/NF 210—280 km JXUBE P IR0 A . X — B 5 RUBE /N TIPS D1 R 0 Ji 2 7 e pg G B Y 172 ( 24 350
km ), BV A A 2 DX 10 120 L8500, 6 2 RepleysK PREIER o BRI DR DX P A B I KR A Sk SR AR
Firy: SIS EE SRR

(3) 1 FH Kernel %5 B pREIOH WA DL R BN A K A 118 2 [ 2 18 R0 B HL R R m PR 36 (i R B R
FH ) 1472 ) 20 A5 5 BE R A T 40T, B2 SR S s Ak B SR K AE AR 52 DX P 0 A 32, 3 B DX 40 A3 6 2R 5
B X8, A X AR ARTE FI 20 123, 05—124. 82°F 48.25—50. 21°N, Jifr [ 5 38 B 14 [H 25 6] 43 A %5 FiE 114
A2 B b DX 38 32 43 A7 L 2R SR S e DX 3 S R 3R A S S o DX, S SRR A L e B ) A o P
FEINEAT B AR I B M DX 5 T BRI A3 A ) B DA I, PRI T B X5 4 B 3 2 iR 47
JERC B K A BT A 0 B X3

(4) 38 R AH AT 7R AR DR BTN Ry 2k 25 [ 43 A 8 1 55 F B | T B RN A T 7 2 () A 8 22
3T SE , Pearson F 36 2 BUK U 0. 448 0.236 0. 602 ( P<0.001) . B Kk 25 [6] 4345 %5 B 5 T 448 50 (<
GIHZE) HUIE 423 8] 43 A7 A AE DG o 32 (ER AR G R 850 f /N R PR 28 (B T B AR 1) AR OC &R
B, DR 78 7 I P4 DT I B T ) N Ay 2K 2 T 43 A AR i Y = 2 R 2 T B A 3 R A T 19 2 () 43 A

AT H Repley’s K Fl Kernel %5 B pRECT Y T IAS DR BN A K R HE S B 5 i) PR 2R R A% L B AR
Z?BEIE’J S [ A A% JR) A3 A0 8 B DL s [ A A AR DG C R il SRR R (TR0 P (B ) N2

B A3 A1 A G R FEX RS, 387 HE AR TR DL JR B JE N R S R ok & A 1 S22 4y (Bl BN ), s ] 4 A 452X
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PRI BER RN B S A A B IR IR B (8 25 R0 AR AT 1 oA, S P sk s e (67 ) BAR N
W B IR S A I ELAR IR I VR N VAR IR A 7= 4548 A7 o 23 150 BFAE D7 20 AR A e B 25 4
REUK IR AR AR, B T IR SN M K GRLE AR X AR I IR 3 X R I KA R A R B
PRz 0 X e 35 R DR R 2 AR AE — s s R DG (UK R AR LRI S A 2, B,
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