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Abstract: [Objective] The spatiotemporal changes of soil moisture content under different fire intensities
were analyzed by sequentially monitoring at the fixed points in the mild-, moderate-, severe-burned area of
the Larix gmelinii forest, and the forming mechanism was discussed in order to understand the effects of soil
moisture variation on vegetation restoration and provide references for artificial regulation in the early years
after forest fire. [Method] The fixed monitoring points were conducted by latticed co-coupled sampling
method, then set fire. The burned sample plots were divided into the mild-, moderate-, severe-burned

according to the fire intensity class, and soil moisture content was determined by the oven drying method

Yrim B EA: 2019-04-16 1&HE HHEA: 2019-10-29

E2TB: BxALR¥%EETH (31570597), B &K & & 6F & it £ (2016 YFA0600803), H 4 iy % 3 A A} WF b 45 9% 4 T %% 4 10 H
(2572017PZ05).

F—1EE: KR, L, BIEGE, B4 T FER T R LI 5 MOKE IR . Email: rowena_zy@163.com  Hidik: 150040 BB ITAA MG
IRIE T E J7 X AN 26 5 7R bl KRBt

BAEMES: AR, L, B0%, WA S, FBATFF7 1 Ak L3E. Email: C_xiaoyang@126.com  Hidik: [ k.

Z5FI P4k http://j.bjfu.edu.cn; http://journal.bjfu.edu.cn


http://dx.doi.org/10.12171/j.1000-1522.20190182
http://dx.doi.org/10.12171/j.1000-1522.20190182

8 44 KRR IR KT PR R 22U T HE A R bR 35 K SR A I AR 95

before the burning, afer the burning, following the snowmelt season, and in the growing season, respectively.

[Result] After the fire, (1) soil moisture content decreased immediately in the mild-, moderate-, severe-

burned area following the burning, further decreased sharply in the next spring, and rose in the growing

season. (2) Soil moisture content in the severe-burned area was significantly lower than those in the mild-,

moderate-burned area before the growing season, and no difference was found among the three areas in the

growing season. (3) There was significantly negative correlation between the spatial pattern of soil moisture

content or its relative change and fire intensity before the growing season. [Conclusion] In the early years

of post-fire coniferous forest restoration in the cold temperate zone, soil moisture content maybe limit

vegetation restoration and regeneration in the severe-burned area in spring, and the regulation of rainwater

harvesting and water conservation should be strengthened.
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Tab. 1 Fire intensity classes of burning experiment in the Larix gmelinii forest

K e L

Fire intensity class

Classification standard of fire intensity class

RGeS R 2y bt N

Assigned value

bR L K 509% UL, PHVE)R b

EENLAQVE: st X0 ) O R/ V=St s D)
Mild-intensity (only the ground vegetation is scorched or
burned out, and the soil organic litter layer was not disturbed)

Less than 50% ground vegetation is scorched, and the litter 2
layer is intact

Mo EAE L K 50% LA L, JHTEYE e AT

More than 50% ground vegetation is scorched or burned out, 3
and the litter layer is intact

T RS R1/BLL T

B R 4 K e e T o i) Loss thickness of litter layer is less than 1/3 4

S - 2 M e, VTR 5 R AR BB L5 - 203

Moderate-intensity (all ground vegetation scorched or burned . . . 5

. . Loss thickness of litter layer is between 1/3 and 2/3

out, and the litter layer combusted incompletely) .
HEMZ R LR R2/3 L p
Loss thickness of litter layer is more than 2/3

A PN . JEHE R E#:0.5 emLA R

LR AL 4 el KUk £, TR, LI Humus layer loss is less than 0.5 cm 7

51 3% 2 A B B ks i s 4

PRI BRI BRI ZHR0.5 ~ 1.0 em

Severe-intensity (all ground vegetation is scorched or burned . 8

. . Humus layer loss is 0.5-1.0 cm
out, litter layer is completely burned out, and the humus - .
surface layer of soil is burned or scorched to a certain degree) JE TR 1.0 cmBA B 9

Humus layer loss is more than 1.0 cm

¥E: I 5] H SCHR[21]- Note: this table is cited from reference [21].
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KRG RERIRFE— KB X I A9 i 2 ] R 3 K e 2 e B
(P <0.05), /NG FBEGIRBE— I 18195 50 8 KR X 2 ) - 338 5 7K A
R FENEP <0.05), Ty R KEERIHET 1 d; Ty Fom Kpgilie
Ji1d T, RARBEMSE TG T, B ARNBEAKZT, FFE. Inthe
same fire intensity area, significant differences (P < 0.05) among soil
moisture contents at different time points are marked with captial
latters; at the same time point, significant differences (P < 0.05) in soil
moisture content among varied fire areas are marked with lowercase
letters. T, the day before the burning; T, the day after the burning; T,,
after the next snowmelt season; T;, the next growing season. The same
below.
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Fig. 2 Changes in soil moisture content on the fire time series
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Tab. 2 Soil moisture content on the fire time series by paired-samples ¢ test

KIS 1] 5 51 b 398 B 7K A R REAS e B PAE

P value of ¢ test in paired samples of soil moisture content on the fire time series

SREERTA

Sampling time

B KRIX

Mild-intensity burned area

kBRI

Moderate-intensity burned area

KX

Severe-intensity burned area

Ty Ty T, T; Ty T, T, T; Ty T, T, T;
To
T, 0.000** 0.000** 0.000%**
T, 0.000**  0.000%* 0.000**  0.000%** 0.000**  0.000**
Ts 0.000**  0.005**  0.006** 0.000**  0.661 0.000** 0.000**  0.000**  0.000%*

VE: * RN RO EEA IR 45 B3 (P < 0.01) . Note: ** means extremely significant differences (P < 0.01) in ¢ test results of paired samples.
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Fig. 3 Spatial patterns of soil moisture content after the fire
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Tab. 3 Correlation analysis between soil moisture characteristics and fire intensity on the time series

TSR KB AR R IR E KA KBNS
Ej' [‘Eﬂﬁ? 1 Correlation between soil moisture content and fire intensity ~ Correlation between soil moisture content change and fire intensity
Hime series FH% 2 %L Correlation coefficient (r) P HH% &% Correlation coefficient (1) P
Ty 0.122 0.328
T, —0.359 0.003** —0.759 0.000%*
T, —0.552 0.000%* —0.695 0.000%*
Ts 0.126 0.314 0.083 0.509

VR *R R R IR E KR K HA AL F 5 K e i B IR 3 AH 5% (P < 0.01). Note: ** means significant correlations between soil moisture content or its
relative changing rate and fire intensity at P <0.01 level.

KBRS Ty BB, HIES AKEAMMTEEE R T, I BB 25 (A48 5 5 138 B /K R A% Rk
—21.00% ~ — 0.01%, 21 GEEHTH AR 83%: T, If B+ R FALP <0.01) HH A ZE L KT kb
S IKFBNTEREF - 42.00% ~ — 14.01%, 21 B R 5 IS KR RA R L T; B BOAHE
R T AR 63%; T P, RN BTG A 38 S0 XULH, AR T RIS K, RIS K E A
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Bl -7.00%~-0.01%
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Fig. 4 Spatial patterns of soil moisture content change after the fire
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