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Abstract: Forests are the largest carbon pools and sinks of terrestrial ecosystems worldwide. Forest carbon sequestration is
an important method for reducing industrial greenhouse gases ( GHG) emissions, and an option for conducting nationally
determined contributions (NDCs) in most countries that signed the Paris Agreement, which aims to help humans limit
global temperature increases by no more than 2°C from pre-industry level. Most countries prepare national GHG inventories
based on forest resources inventory data, which is considered as the most acceptable method. However, a few countries
estimated the carbon sequestration potential of forests to offset the industry GHG emission in the future because of the

uncertainty of forest carbon sequestration. Estimation of the carbon sequestration potential of forests based on forest resources
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inventory requires an improved understanding of forest growth and forestry sustainability. In this study, based on the publicly
available National Forest Resources Inventory of China, we established a forest volume increase model for natural and
planted forests of 36 forest types and five age groups at the national and provincial levels. We used the biomass expansion
factor ( BEF) to calculate the annual biomass from volume and estimated the carbon carrying capacity and carbon
sequestration potential of China’s forest biomass in a baseline scenario ( maintaining the current state of afforestation,
management , disturbance, climate, harvesting, etc.). The results showed that the annual volume increase in natural forests
was lower than that in planted forests. For natural forests, the volume slowly increased initially, then rapidly, and then
slowly again. Young and over-mature forests increased slowly, while the middle, pre-mature and mature forests increased
rapidly. For planted forests, the volume initially increased rapidly and then then slowly. Young, middle, and pre-mature
forests increased rapidly, while mature and over-mature forests increased slowly. The carbon carry capacity of Chinese
forests was 12.82 Pg C in the baseline scenario, in which the natural and planted forests showed values of 6.2 Pg C and 6.6
Pg C, respectively. The planted forests will reach a peak in 2085, and the natural forests will continue to absorb carbon
after 2140. In 2200, the carbon sequestration potential of China’s forest biomass will be 6.52 Pg C compared to the forest
carbon stock in 2001. Thus, China’s forests can conservative sequestrate of 6.52 Pg C even without any improvement or
enhancement in forest management. The carbon sequestration potential is 6.52—13.57 Pg C based on our study and
published studies. This study can help to improve forest productivity model and planning of climate change mitigation

policies and forest management.

Key Words; National Forest Resources Inventory; carbon sequestration potential ; volume increase; baseline scenario
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Table 1 Annual volume increase (m* hm™2 a™!) of natural and planted forests
- KARH Natural forest T MK Planted forest
Forest type AT NI € NS 2 2% D% NN U % NI <27 NI o <2 NG 12 Y U5 % 1%/ S U 1%
Young Middle ~ Pre-mature ~ Mature ~ Over-mature ~ Young Middle ~ Pre-mature ~ Mature  Over-mature

ZIH5 P. koraiensis 1.24 2.79 3.39 1.78 2.85* 2.05 1.86 0.90 2.33 1.54
A Abies 2.19 4.40 4.13 272 2.68 1.97 10.46 10.02 11.95 5.65
Zit Picea 1.09 2.30 2.02 2.19 3.02 1.88 3.33 4.61 3.48 3.69
Btz Tsuga 0.50 1.73 4.24 2.03 2.85" 231 3.59 4.45 3.30 3.68
FIA Cupressus 0.61 0.55 113 221 1.4 2.63 0.89 211 1.34 3.68
TEBR Lari 1.41 1.68 2.08 1.22 1.41 2.80 4.18 4.81 1.66 3.68
TEFH P. sylvestris var. mongolica 1.61 1.83 2.59 10.97 0.62 4.15 4.08 5.17 3.15 3.67
JRHS P. densiflora 0.17 0.31 0.61 0.71 1.63 4.11 3.59 445 3.30 3.67
SN P, thunbergii 0.97 0.21 0.35 1.03 1.63 0.65 1.57 4.45 3.30 3.66
WA P. tabuliformis 0.89 1.52 3.37 0.67 3.45 1.82 2.00 3.65 0.40 3.66
RIS P. armandii 1.57 2.06 3.58 4.26 345" 2.86 1.34 9.61 3.30 3.66
M Keteleeria 1.20 1.09 2.04 1.15 1.63 2.83 3.59 4.45 3.30 3.65
R P. massoniana 2.11 2.15 2.07 5.27 0.75 5.50 2.20 276 1.73 3.65
ZHIHS P. yunnanensis 2.84 3.64 12.34 5.99 6.23 5.90 3.62 5.08 5.94 4.49
B P, kesiya var. langbianensis 491 4.45 2.04 0.57 0.25 9.90 5.00 1.04 3.03 3.64
LA P, densata 3.74 4.09 5.52 6.00 1.92 4.18 11.35 8.43 2.84 3.64
}A Cunninghamia lanceolata 0.94 2.47 3.82 0.94 5.80 4.61 4.08 4.81 3.94 3.50
WA Crypotomeria 1.29 3.73 2.04 1.78 1.63 5.29 10.41 5.52 2.01 3.64
IKFZ Metasequoia 6.66* 4.76 2.04 1.78 1.63 6.83 2.89 11.23 3.30 3.63
Zﬁ?ﬁ; l’:;’”;;g’;j;j;’;:;”:mui Zif‘:’” 2.15 133 8.60 178 243 3.10 2.33 2.00 341 2.66
B Cinnamomum 1.91 2.90 2.04 1.78 1.63 2.18 2.35 4.45 3.30 3.63
T Phoebe 1.23 0.84 2.04 1.78 1.72 4.41 245 4.45 3.30 3.62
B2 Quercus 112 1.75 1.97 2.58 1.21 3.11 2.22 2.82 3.46 3.61
HEA Betula 2.18 1.77 1.17 2.62 221 3.36 4.57 2.14 1.89 3.61
T# 2% Other Hard wood broadleaf forest 1.42 1.48 1.7 1.90 1.58 2.89 2.14 3.54 1.68 3.61
1B Tilia 2.11 0.58 5.08 1.78 0.89 4.11 1.68 2.22 1.42 3.61
W Sassafras 1.44 1.73 2.04 1.78 1.63 6.39 3.11 3.48 3.30 3.60
Hel Eucalypius 1.41 0.62 3.89 1.78 1.63 7.40 3.91 3.59 4.37 4.18
AR Casuarina 0.89 1.25 0.58 1.78 1.63" 0.86 10.98 4.45 2.42 3.60
Wt Populus 1.68 1.24 2.25 1.60 1.07 6.55 5.42 6.94 5.32 3.82
2 Paulownia 1.83 0.55 111 1.78 1.63 9.75 2.35 4.92 5.37 4.12
I Other Soft wood broadleaf forest 0.82 1.26 1.85 2.07 0.98 6.42 5.83 5.81 5.06 4.95
7k Non-merchantable woods 1.20 1.47 2.18 0.84 1.91 3.07 1.98 2.14 1.81 3.59
EF R Needle-leaf mixed forest 2.01 2.82 2.45 3.72 1.91* 5.09 4.91 2.39 7.14 0.88
if?j%ij‘dl”f and needle-leaf 1.90 435 5.78 234 215° 426 2.29 3.18 3.08 221
FIH-E Broadleaf mixed forest 2.17 2.00 3.98 3.04 2.35 5.26 3.25 6.18 2.15 3.59

* JitHH

BB , 2 BRI 3 BRI R A B 4

R AE S Kt 4 X484 7= /7 ( Net Regional Productivity, NRP) , A4 & R 404 7= 11 (NEP) 1Bk 36

%W%J\ﬁﬁzﬁ BRI RAR R IR S A
RN TARBAE T A I, NI  Kobe HIE T S5 AR B AT

LIFAEN B 225 X
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AR SO R B R 2001—2050 4EFRMAE YRR A (11.22 Pg C) 5 Xu ZM 945 (13.09 Pg C)
AT, A 22 16.7% (£ 2) o FEER AR SCBOE 1 BRARBR 0L FN L DLk b i, 31 2180 4F A4 35 B Ap Al A
Ju PSP R A DAL Liu 5517 S pURRE f AR 15 31 v [ AR AR A ) R 2 i (3 Ry 17.57 1 19.87
Pg C) , B & A SCEE S, F2 B Rl O R 1) 2 SR A A, AT X b A 45 1 0 A 4 i e R AELAE
%, Zhang %77 (I 5T 245 BN R, 2000—2025 4F H [ 75 AKORE B B 6 KE 3G N 1,65 Pg C 5 A ST 45
2001—2026 4F[a] i & R AR A 9 i fifs R 34 i 2.96 Pg C, BH . 5 T Zhang et al FUMFSY . X Fh 255 R 255
AR 1 25 52 56, Zhang 557 BUAE 1 BN (] P 4 [ 2R MO 359 24 0 e 28 B8 AN A8 T AR B 7 K3 T
AR A 1 A0, XA A 2 T IR ESE 1—6 WA I A 11 1] 4 [ ZRAOT- 28 A4 ) i ok 2%5 BE AR AE AR
KU SERn Ee i), A A . SEAIA TR A A, v B AR AR RS T 7E 6.52—13.57 Pg C, A X
e R TE AR L T A CRAIGSESAFANAE , BRSO 25 A RS , AR T B S AR 1k
TR BT RAR CHTG E AR SEE S T RRIRA TR,

R2 BREFRMEVERFTEAREROLER

Table 2 The studies of biomass carbon carrying capacity of forests in China

ARMRAE Y 7 i

forests in China in the period of 2001 to 2200 under the

baseline scenario

s 1] Jrik Carbon carrying capacit 2%k
No. Period Method ’ Hy § capactly Reference
of forest biomass/Pg C
1 2001—2100 PUN Y ki 17.57 [26]
2 2000—2050 FE TR A AT 13.09 [11]
3 - FET UBBRRE B 19.87 [17]
4 2000—2180 HTF R R AR KA 12.82 ZS'S
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Table 1 The age group of forest types in the National Forest Resources Inventory of China
i X o RALAY Age group 5%
Forest type Region Origin EANEZIN ERZN PR AR FUEAYIN Reference
Young Middle Pre-mature Mature Over-mature
PN EE NN 7 sli) PN 0—60 61—100 101—120 121—160 >160 (1]
Picea, Cupressus, Tsuga N THK 0—40 41—60 61—80 81—120 >120
(i) PN YN 0—40 41—60 61—80 81—120 >120
ATk 0—20 21—40 41—60 61—80 >81
RN N RN /SN slayi) KM 0—40 41—80 81—100 101—140 >140 (1]
Larix, Abies, P. sylvestris var. mongolica AT 0—20 2130 31—40 41—60 >60
P. densiflora, P. thunbergii &y PRI 0—40 41—60 61—80 81—120 >120
ATk 0—20 2130 31—40 41—60 >60
AL DM R uli) KM 0—30 31—50 51—60 61—80 >80 (1]
e 2 NN TITE NN AT 0—20 2130 31—40 41—60 >60
P. tabuliformis, P. massoniana, [0 R 0—20 2130 31—40 41—60 >60
b . . . dr ALH 001 A 3R 0
zpi};‘mﬁf:gpimiﬁf el ANIH 0—10 11—15 16—20 2130 >30 t
iﬂﬁ Z‘};rgs"“ri'm’ Other Soft wood 4y ATH 05 6—10 1115 1625 >25
¥ Betula ey PN N 0—30 31—50 51—60 61—80 >80 (1]
AT 0—20 2130 31—40 41—60 >60
E:p7) PRI 0—20 21—40 41—50 51—70 >70
AT#K 0—10 11—20 2130 31—50 >50
R R B KB R
Quercus, Cinnamomum , Phoebe, (Bl RIEM 0—40 41—60 61—80 81—120 >120 (1]
Tilia, Fraxinus mandschurica
Juglans  mandshurica,  Phellodendron
amurense , Other Hard wood AT 0—20 21—40 41—30 51—70 >70
broadleaf forest
A M K
Cunninghamia lanceolate , M AT 0—10 11—20 21—25 26—35 >35 (]
Crypotomeria , Metasequoia
ZIH8 P. horaiensis (Bl )%Z;Eﬁ/ 0—60 61—100 101—130 131—170 >170 (2]
R Needle-leaf mixed forest ki3 FIRM 0—50 51—90 91—110 111—150 >150 HURNSN A
AT 0—30 31—45 46—60 61—90 >90
(api) PN 0—20 21—30 31—40 41—60 >60 BN
AT 0—10 11—20 2130 31—50 >50
iR n RIRM 0—50 51—80 81—100 101—140 >140 FARNR T
Broadleaf and needle- AT#K 0—30 31—50 51—65 66—95 >95
leaf mixed forest My KR 0—30 31—45 46—60 61—90 >90 DR B
AT HR 0—15 16—30 31—40 41—60 >60
FE MR Broadleaf mixed forest k) KM 0—30 31—50 51—60 61—80 >80 A
AT MR 0—15 16—20 2130 31—45 >45
(i) PR YN 0—30 31—350 51—65 66—95 >95 Afi ¥4
N THk 0—15 16—30 31—40 41—60 >60
7 A Non-merchantable woods [E25]A KM 0—40 41—60 61—80 81—120 >120 i A
AT 0—20 21—40 41—50 51—170 >70
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