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Abstract: [ Objective ] Key state—owned forest regions are the ballast for China to achieve its carbon
neutrality goal, to study the dynamic changes of carbon sinks enhancement and enhancement strategies of key
state—owned forest regions. [ Method | Using the forest biomass expansion factor method, the forest carbon
stock and carbon density of the Longjiang Forest Group and its 23 forestry bureaus and 7 directly affiliated
forest farms were estimated based on forest management inventory data and archives and relevant literature at
two points in 2002 and 2020, and the potential of carbon sequestration was estimated by the biomass—age
model and maximum carbon density, so as to the dynamics of forest carbon sinks and its improvement strategy
were analyzed.[ Result |From 2002 to 2020, (1) Carbon stocks enhancement in key state—owned forest regions ,
the carbon stock of forest vegetation in Longjiang Forest Group increased from 189.23 TgC to 333.43 TgC, an
increase of 71.22%; (2) Carbon sequestration in forest vegetation is mainly in the type of tree forests , and the
proportion of carbon stock in tree forests has increased, the proportion of carbon stock in arborvitae forests
increased from 91.97% to 99.77% of Longjiang Forest Group , Zhanhe Forestry Bureau had the highest carbon
stock, Suiyang Forestry Bureau had the largest increase in carbon stock, Fenglin Forestry Bureau had the
highest carbon density , and Muling Forestry Bureau had the largest increase in carbon density ; (3 ) Longjiang
Forest Group is dominated by mixed forests , and the largest proportion of carbon stocks is broadleaf mixed
forests , and the largest proportion of tree species in pure forests are Quercus and Larix forests; (4) The
vast majority of tree species have a net increase in carbon stocks, and the carbon density of each species
shows a significant increasing trend , and the carbon densities of different species in 2020 range from 36.94
to 70.61 MgC/hm*, Quercus forests were the highest carbon—density forest type, and Larix forests were the
highest carbon—density incremental forest type ; (5) From the viewpoint of each forest age group , the middle—
aged forests have the largest proportion of carbon stocks, carbon density and forest age are positively
proportional to each other; (6) Through the prediction analysis, the carbon stocks of Longjiang Forest Group
will reach 396.33 TgC in 2030 and 519.16 TgC in 2060 ; the carbon density of tree forests will increase from
59.64 MgC/hm® in 2020 to 73.11 MgC/hm® in 2030 and 95.76 MgC/hm” in 2060, respectively,and the incremental
increase will show a weakening trend. [ Conclusion | To further increase forest carbon sequestration , forest
ecosystem protection, restoration, and sustainable management should be strengthened, due to the limited
potential of afforestation to expand carbon, the focus should be on carrying out precise forest quality
enhancement management to improve quality and sink enhancement, and exploring synergistic enhancement
pathways for transferring carbon sinks of forest ecosystems to carbon pools of woody forest products through
the utilization of carbon resources.
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Tab.l1 Biomass model parameters and carbon content coefficients of tree species(groups)
8 R
PRF A Fi A2 NI RF 2 NI 4% N 18 % NP 721 NI 6 NI B 27 NI 24 /N % N U R 7 N D ¢
Species(group) Yong Middle Premature Mature Overmature Yong Middle Premature Mature Overmature :
forest  forest forest forest forest forest  forest forest forest forest
lig -4
1.514 1514 1.514 1.514 1.514 0.262  0.262 0262 0.262 0.262 0.482 0.490
Mixed broadleaved forest
Bl i
Mixed conifer and 1.656  1.656 1.656 1.656 1.656 0.248  0.248 0.248  0.248 0.248 0.486 0.498
broadleaved forest
FHiHR
1.587  1.587 1.587 1.587 1.587 0.267  0.267 0.267  0.267 0.267 0.405 0.510
Mixed coniferous forest
ESLE S
1.380 1.327 1.360 1.474 1.587 0.260  0.275 0.410  0.281 0.153 0.676 0.500
Quercus mongolica
IR
1.416 1416 1.416 1.416 1.416 0212  0.212 0212 0212 0.212 0.490 0.521
Larix gmelini
AR
1.558  1.267 1.267 1.413 1.340 0.223  0.211 0217 0214 0.215 0.396 0.511
Pinus koraiensis
FHE
1.526  1.395 1.395 1.252 1.109 0.229  0.279 0.235  0.190 0.212 0.541 0.491
Betula platyphylla
ies)
1.407  1.407 1.407 1.407 1.407 0.201  0.201 0.201 0.201 0.201 0.420 0.439
Tilia tuan
ih#
1.446  1.446 1.446 1.446 1.446 0.227  0.227 0227  0.227 0.227 0.378 0.496

Populus davidiana

HRAR ARV I — A VORI 422, FEIE E B0 O R IE IR (4D BERTAMMT . 45 M h (4 A0 LRI S M
5 AR 5 2 SEW % B H BHHE R LY/T 2088—20187 (st A1 725 {48 — Uk PRI 12 KR ) - M s
b RO I A A (o R 2 A BRI )

Based on the categorization of the information from the forest management inventory data , the most dominant nine forest types

were selected for analysis.The biomass model parameters and carbon content of each tree species (group)were referred to Guide-

line on carbon stocks accounting in forest ecosystem : LY/T 2988—2018""", the People”’s Republic of China Second National Com-

municationon Climate Change™ , the People’s Republic of China National Greenhouse Gas inventory ™.
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Tab.2 Parameters of the Logistic model of biomass density and forest age

I T Species(group) w k a
[ R Mixed broadleaved forest 237.57 7.2515 0.167 7
E IR Mixed conifer and broadleaved forest 290.96 11.5020 0.056 0
5 0HR Mixed coniferous forest 158.94 31.9293 0.1017
I ER Quercus mongolica 197.09 12.641 4 0.042 2
TENA Larix gmelini 130.2 3.796 4 0.069 6
LTHS Pinus koraiensis 218.56 7.466 0 0.036 0
FIHE Betula platyphylla 163.34 99715 0.051 6
W Tilia tuan 266.71 3.5952 0.058 6
Wi# Populus davidiana 70.76 2.652 8 0.143 4

w ka2 Logistic AE KT RE S KL, Bl AU 56 T A b 4 B2 -5 AR OC 22 1 B 2000—2050 A ZRARBR 28 O ST 45 SR
w,k,and a are Logistic growth equation parameters, and the data source is the results of the study on predicting forest carbon

pools from 2000 to 2050 based on forest biomass—age relationship.
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Fig.1 Changes of tree forest area, carbon stocks and carbon density from 2002 to 2020 in Longjiang Forest Group
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Fig.2  Distribution patterns and trends of forest carbon stocks in Longjiang Forest Group
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Fig.3 Changes of forest area, carbon stocks and carbon density of main forest types in Longjiang Forest Group
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