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Abstract: [Objective] The spatial distribution pattern of trees is important for evaluating whether the forest
needs to be managed, and judging which distribution state (aggregated distribution, random distribution, or
uniform distribution) of trees is a prerequisite for developing suitable management plans. Moderate and high

severity forest fires can kill a large number of trees, and then change the distribution characteristics of stand
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diameter and the spatial distribution pattern of forest trees. We investigated natural Larix gmelinii forests in
the Da’erbinhu National Forest Park, Inner Mongolia of northern China one year following a mixed-severity
wildfire. [Method] By comparing the distribution of stand diameter, the spatial distribution pattern of
different types of trees and their association, we analyzed the influence of fire on the spatial distribution
pattern of trees. [Result] The results showed that in high severity areas, the number of small living trees and
the gathering radius of small dead trees were relatively small. Compared with the unburned sample plots, the
medium living trees presented a clustered distribution at the medium scale in the burned areas. The middle
trees and the small trees were associated in the moderate severity burned sample plots. The medium dead
trees and the surrounding small dead trees were positively associated within a radius of 4 to 8 m, while the
medium living trees and the surrounding small dead trees were negatively associated within a radius of 8 to
20 m. [Conclusion] The spatial pattern of trees and the association between trees of different sizes and
different status are affected by the fire severity. Choosing suitable afforestation measures according to the
aggregation scale of trees for different fire severities is of great significance to forest restoration after a fire.

This study can provide a scientific basis for the protection and rational use of nature larch forests in the Great
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Xing’an Mountains of northeastern China.

Key words: spatial distribution pattern; Larix gmelinii; fire severity; O-ring statistics
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Tab. 1 Number of trees by status and size in different fire severity sample plots
Aok e BRRE R b T EE K e Kb
R KAl Unburned Low severity burned Moderately burned Severely burned
Status  Size WA it WA it WA it BAKR it
Number of trees Proportion/% Number of trees Proportion/% Number of trees Proportion/% Number of trees Proportion/%
P
148.00 £ 3.29 100 149.00 £ 7.78 100 175.00 = 7.87 100 176.00 £9.97 100
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TE R
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Live it
. 80.00+3.26 53.79+1.29 51.00 +4.54 34.44+4.53 56.00+3.39 32.32+3.19 5.00+2.44 286+1.39
Medium tree
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K
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arge tree
351 . . . 351 . . '
30l 2 | 1 1 30 b 1 1
r i , i . L i i .
5 v ! ! ' 0% Live 5 ! ! ' o Live
2 25 h h h = 25+ | h h
g ! ' ' =] ! ' 04t Dead
=20t H , i 220+ H i i
g : i 1 g i 1 1
= 15+ | ! ' = 15+ | ' !
& 10} : ! 10} : /—\'\A :
. il i i § il W\/—\i’\ i
0 246 810121416182022242628303234 0 246 810121416182022242628303234
2% DBH class/cm 124 DBH class/cm
351 . . . 351 . '
3ol ¢ : 1 1 30 d : i
Bl 5 el 5, T |03 Live
e | : i O %L Dead E ' i 04t Dead
g 20f j | | g2 20t j :
g ! I E :
= 15r E E = 15r E
g1or . : ® 10} !
0 246 810121416182022242628303234 0 246 810121416182022242628303234

144 DBH class/cm

U AR KR LARFE K Mo Bk obes HUEL R kobe . R A TR0 23 /NS AR BT 78 DX 358 i 2R AR 1t Py A 1) T 3 B 4% s ZL AR
Hb P ZER 1P #2842 . U, unburned; L, low fire severity; M, moderate fire severity; H, high fire severity. The dotted lines are used to divide small

trees, medium trees and large trees. The blue lines represent the mean DBH of live trees in the sample plot. The red lines represent the mean DBH of

dead trees in the sample plot.

2 AFEKBEFIEZ TR B AR A

P 6 BB CINERS S FRIE A KIS NSERS ., L
S R BER OB A (125 1) 4% SR 20 B 5 SR A0 2 Bl o
H TR B I PN FR TR S 8 JRE R A L P )
BEAR IR BERS, o BE KBS A R /N s B S R
AL L R BE R AN E B R P9 B /NS B R

14 DBH class/cm

Fig. 2 Stand diameter distribution under different fire severities

B RGBS RFER AN A2 20 Bk, AR T R0 = 0t
) R AR R AR B R Y, i DLFE F 7 3 i v Ao i e
SRR A B0 23 (B RS SRy AT 70 B o FHER 2 AT Rk
BEREM A /N SR, R K BERE b A IR /N
R o DR RS M L JBE I L P F) o SRR R AT T RUEE



92 b =

oAk X

22

2

545 4%

F2 ANENRZEHH N AE LR RN =B HER
Tab. 2 Spatial distribution pattern of different types of trees in different fire severity sample plots

JE Scale/m
M Type
0~4 4~8 8~12 12~16 16~20 20~24 24~28 28~32 32~36 36~40
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stands for clustering distribution, — for regular distribution, r for random distribution, — (r) for more regular distribution than random distribution, r(—) for
more random distribution than regular distribution, the same as +(r) and (r)+.
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Tab. 3 Association of different types of trees in different fire severity sample plots

R Scale/m

27 Type

0~4 4~8 8~12 12~16 16~20 20~24 24~28 28~32 32~36 36~40
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Unburned-medium live trees around large live trees
AR e KA 5 ] LA /N

Unburned-small live trees around large live trees

AR KI5 A () /NI

Unburned-small live trees around medium live trees
B e —RVE I 5 ) B A s A

Low severity-medium live trees around large live trees
EEIE S ey R A | RN o

Low severity-small live trees around large live trees
B e —RVE I 55 A [ AR /N BERR
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BRPE K g AR 55 A B P AN B

Low severity-small live trees around medium live trees
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K RAEA 5 A [ R rh AE R . '
High severity-medium dead trees around large dead trees
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T
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T HRRIEAR, —REHFAHK, r REAM K, —(OFRRFIA KL TAMHK: r(DFRAHER L THAK, +(o). (D)+F . Notes: + represents
positive association, — represents negative association, r represents non-association, —(r) represents more negative association than non-association, and
r(—) represents more non-association than negative association , the same as +(r) and (1r)+.
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