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Abstract: [ Background ] Jinyun Mountain is located at the end of the Three Gorges Reservoir Area,
with a forest coverage rate of 96. 6% , and a large area of mixed coniferous and broad-leaved forests,

which is an important carbon reservoir component of the Three Gorges Reservoir Area. Affected by
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extreme high temperature weather, a forest fire occurred in the southern foothills of Jinyun Mountain on
August 21, 2022, and the author estimated the carbon release amount of litter layer and arbor irrigation
layer under this forest fire disturbance, aiming to provide a scientific reference for the calculation of
carbon loss after fire disturbance and the restoration of vegetation carbon sink function. | Methods ]
Taking the coniferous and broad-leaved mixed forest of typical forest species in Jinyun Mountain in
Chongqing as the research object, by dividing different levels of fire disturbance in Jinyun Mountain,
setting up 12 fixed standard sample plots, biomass method was used to collect samples of trees, shrubs
and litter layers after fire disturbance and undisturbed areas, comparing the differences between the two,
and flux tower data was combined to estimate the carbon loss and carbon release under forest fire
disturbance. [ Results] 1) The combustible load of litter layer and arbor layer in coniferous and brogd-
leaved mixed forest mainly increased with the increase of blackening height and tree mortality. The
combustible load of the shrub layer mainly decreased with the increase of blackening height and tree
mortality. Combustible consumption under the same forest fire disturbance degree: litter layer
(41.33 t/hm*) > shrub layer (1.28 t/hm®) > arbor layer (0.27 t/hm’) , the combustibles were mainly
litters and upper humus. The consumption of combustibles in various parts of the forest increases with the
increase of forest fire disturbance. 2) There was a significant positive correlation between litter layer and
arbor layer and blackening height and tree mortality (P <0.01), and the correlation with other stand
investigation factors was not significant, indicating that the combustible material load of litter layer and
arbor layer increased with the increase of blackening height and tree mortality in coniferous and broad-
leaved mixed forests. There was a significantly negative correlation between shrub layer and blackening
height and tree mortality (P < 0.05), but not with stand investigation factors, indicating that the
combustible material load of shrub layer decreased with the increase of blackening height and tree
mortality after forest fire disturbance. 3) The carbon emission in the coniferous and broad-leaved mixed
forest plot in Jinyun Mountain was mainly provided by severe fire disturbance, and the total fuel
consumption and carbon release of the coniferous and broad-leaved mixed forest in Jinyun Mountain were
5468. 66 kg, the carbon release amount was 2 460. 90 kg, and the total carbon absorption loss caused by
forest fire disturbance was 5.68 t/(km” -d). [ Conclusions] To sum up, this study shows that the
coniferous broad-leaved mixed forest of Jinyun Mountain is most disturbed by mild fire, and the surface
fire is the mainstay, and the combustion materials are mainly litter and upper humus, and the total
amount of combustible materials consumed is more and the total carbon release is large. The results may
provide data reference for the study of carbon balance and carbon cycle in the study area, and provide a
scientific basis for the later restoration of vegetation carbon sink function.

Keywords: coniferous and broadleaved mixed forest; fire disturbance; carbon loss; biomass method;
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Tab.1 Basic characteristics of the sampling plots

. . RGP SRR TR TRALFER WAL R
o KTV R B AR TR i
%5 Stand Average Average Survival Shrub
Degree of fire Altitude/  Slope/ . DBH/ Blackened
No. density/ tree crown rate of survival
disturbance m (°) cm height/m
(Trees*m~2) height/m  width/ (m xm) arbor/ % rate/ %
L1 5 KT Low 773 26 0. 085 18.85+0.94 11.30+0.57 3.6 x3.2 2.4 100. 0 41.2
L2 BREEKTHE Low 684 18 0. 098 20.26 +1.01 12.65+0.63 3.2x3.2 2.1 9.6 16. 4
L3 BB KTHE Low 683 14 0.123 15.93+0.79 10.77 £0.54 3.4 x3.2 2.3 92.8 23.5
M1 HEE KT Moderate 840 27 0.133 19.43 £0.97 12.81£0.64 3.0x3.0 6.4 71.8 21.6
M2 HEE KT Moderate 684 20 0. 145 19.38 £0.97 10.35+0.52 3.7 x4.2 6.2 63.3 6.4
M3 HEE KT Moderate 882 14 0.075 17.43 £0.87 11.74+0.59 3.2x3.1 5.8 69. 1 21.2
H1 EEJE kT4 High 822 25 0.133 19.97 +1.01 12.16+0.61 3.4 x3.1 9.9 25.1 0
H2 KT High 683 25 0.073 15.04 +0.75 9.68+0.48 2.6 x2.5 8.8 3.9 0
H3 &k T4t High 867 20 0.173 14.98 +0.74 8.59+0.43  4.0x3.8 8.2 24.6 0
%} 18 Control check 814 17 0.133 23.72+1.12 11.71£0.59 3.8 x3.5 0 100. 0 100. 0
%} 18 Control check 675 15 0. 098 21.14+1.06 12.08 +0.61 4.8 x4.7 0 100. 0 100. 0
%} B Control check 845 11 0.123 20.33+1.02 11.22+0.56 4.4 x4.2 0 100. 0 100. 0
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Tab.2 Instrument layout of flux tower

PURIES: (NS 2 ik C ] .
Installation Frequency/
Observation system Instrument name Model Manufacturer
height/m Hz
T =X IR B A o W FF#E AT Open circuit gas analyzer Li—7500 LiCor Inc. ,USA 35 10
EX =48 75 XY Three-dimension ultrasonic
CAST -3 35 10
Open circuit vorticity-cor- anemometer Campbell , USA
related monitoring system B RAE LS Data collector CR3000 35 10
2SR AR R ER Air temperature and hu- 25
HMP60 Vaisala, FIN 10
midity sensor 35
"y N N N =1, A 25
[FG® SUMIESX:H B2} XU I 7 Tipping bucket rain gauge TR -525M Texas Electronics, USA 35 10
Micrometeorological obser-
# Fe B A BUE ST 15 /4% Photosynthetically ac- 25
vation system LI-190SB LiCor Inc. ,USA 10
tive radiation sensor 35
i S Net radiometer NRO1 Hukseflux, NED 35 10
PR KUY Anemoclinograph 03002 RM Young,CN 35 10
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Tab.3 Consumption per unit area of different

combustibles indifferent plot t/hm’
Gy TR EAZ R KTIER
No. Arbor Shrub Litter Degree of fire
layer layer layer distuibance
L1 / 0.41 8.09 I
L2 / 0.30 9.29 I
L3 / 0.35 8.93 I
M1 0.13 0.38 12.09 I
M2 0.08 0. 50 13.17 I
M3 0. 06 0.31 12.76 I
H1 0.11 0.62 20. 85 I
H2 0.26 0.52 18.25 I
H3 0.18 0.44 20. 58 I

T /AR RTERRE KT PRI T IR A AT R FE R I AL, Notes:
/ refers to that no arbor combustible consumption survey has beenconduct-

ed in areas with mild fire disturbance.
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Tab.4 Correlation between combustible load and stand
survey factors

bR S

Stand survey factors

W&z AR TRz

Litter layer Shrub layer Arbor layer

MM Blackened height  0.944 % -0.694*  0.843 "
SEEIR T Mean height -0. 456 -0.501 -0.512
SEH Rt Mean DBH -0.326 0.545  —0.504
Y% Slope 0.281 0. 102 0.438
Il Aspect 0.622 -0.383 0. 144

FFARBET=F Arbor mortality (. 949 ** -0.762*  0.918*

K Altitude 0.365 -0.095 0. 171

s MO (P <0.01), * BFEAHIE (P <0.05), Notes:
#% very significant correlation (P <0.01), and * significant correla-

tion (P <0.05).
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1.27 mg/(mz's) 2 SR IR A RE PN KT B
et ok i, BB KR T (4. 83 v/ (km* - d) ) > 5%
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