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Abstract: [Objective] Carbon sequestration of arbor forest biomass is an important component affecting
forest carbon sink, and is a natural based climate solution. In the context of global climate change, the carbon
sequestration potential of forests has been widely concerned. This paper takes Beijing as an example to
analyze the influence of different forestry activities on forest carbon storage. [Method] Based on the survey

data of forest resource design in Beijing, the carbon storage of tree layer forest in Beijing was estimated by
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IPCC volume-biomass method. The change of carbon storage under three natural schemes of deforestation,
afforestation and forest management in Beijing from 2009 to 2014 was analyzed. [Result] (1) From 2009 to
2014 in Beijing, the net increase of forest area in Beijing was 8.35 x 10" ha, the net increase of carbon
storage was about 1.45 x 10° kg, and the average annual carbon sequestration was 0.29 x 10° kg/year. (2) In
2014, the total carbon storage of artificial forest in Beijing was higher than that of natural forest, and the
carbon density was higher than that of natural forest. The forest age structure in Beijing was getting older
and with the natural growth of forest, there was still a great potential for carbon sequestration. Among the
dominant tree species (groups), the carbon sequestration efficiency of artificial poplar forest was particularly
prominent, which was much higher than that of other dominant tree species. (3) The intensity of mountain
forest activity was small, the forest management area accounted for a large proportion, the urban forest
changed violently, and was greatly affected by afforestation and deforestation. From 2009 to 2014 in
Beijing, deforestation into other lands caused a carbon loss of 1.06 x 10° kg; afforestation caused a carbon
sequestration of 2.10 x 107 kg; there was a carbon sequestration of 1.62 x 10° kg and a carbon loss of 1.21 x
10° kg in forest management; the net increment of total carbon storage was 0.41 x 10° kg. Avoiding
deforestation can bring 1.17 x 10° kg carbon sink. [Conclusion] Increasing forest carbon sequestration
capacity is an important means to cope with climate change. Avoiding deforestation can contribute a large

carbon sink with a small forest area, which is a low-cost and effective solution to increase forest carbon sink.

Key words: forest carbon storage; avoiding deforestation; afforestation; forest management
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Tab. 1

Calculation parameters of carbon storage of different forest types in Beijing

BEF

RSR

WR gtk b

. PR 07 NS T % NS R Y7
Tree species

forest forest forest forest forest

AR PR AR

Young Middle-aged Near-mature Mature Overmature Young Middle-aged Near-mature Mature Overmature

LA RBME WdBM wp cF

forest forest forest forest forest

R

Platycladus 1.847
orientalis

RS

Larix spp.

HHES

Pinus 1.811
tabuliformis
HeA
Betula spp.
PR
Quercus spp.
AR
Robinia 1.386 1.386
pseudoacacia
L7
Populus spp.
)

Salix spp.
At ]
Other
broadleaved
species
R A
Broadleaved 1.547 1.495
mixed forest
SR A
Coniferous and
broadleaved
mixed forest

1.497 1.233 1.245 1.535

1.644 1.281 1.229 1.150 1.416

1.519 1.468 1.351 1.571

1.526 1.395 1.252 1.109 1.180

1.380 1.327 1.360 1.474 1.587

1.386 1.386 1.386

1.496 1.369 1.390 1.460 1.441

1.821 1.821 1.821 1.821 1.821

1.547 1.495 1.480 1.487 1.514

1.480 1.487

1.514

1.620 1.474 1.423 1.407 1.512

0.218 0.233 0.329 0.384 0.365 0.478 0.510

0.205 0.211 0.188 0.239 0.284 0.490 0.521

0.247 0.264 0.196 0.234 0.238 0.360 0.521

0.229 0.279 0.235 0.190 0.212 0.541 0.491

0.260 0.275 0.410 0.281 0.153 0.676 0.500

0.257 0.257 0.257 0.257 0.257 0.441 0.501

0.259 0.227 0.171 0.209 0.149 0.378 0.496

0.288 0.288 0.288 0.288 0.288 0.443 0.485

0.319 0.324 0.330 0.308 0.280 0.513 0.495

0.319 0.324 0.330 0.308 0.280 0.513 0.495

0.287 0.295 0.299 0.300 0.285 0.489 0.502

¥: BEF NAMEY BT, RSR NARZELE, WD AR A AN % E (/m®), CF NPT & 652 . FA. Notes: BEF is the biomass expansion

factor, RSR is the ratio of root to shoot, WD is basic wood density of the tree (t/m?), and CF is the carbon content of tree. The same below.
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Fig. 1 Proportion of forest area increase and carbon storage increase in different districts in Beijing
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Fig. 3 Statistical map of different classes of carbon density
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Tab. 2 Statistical table of carbon storage in plantation and natural forest area of different forest ages

2009 2014
HCIH ik ", . 5 i e >
Origin Stand age A0 e BRERACh) e 0y 0 BREREE O REIE/(Chm )
Arca/10* ha Carbon storage/  Carbon density/ Arca/10* ha Carbon storage/ Carbon density/
10° kg (tha™) 10° kg (tha™)
ZHIE AR Young forest 6.11 0.90 14.77 9.94 1.17 11.78
PR AR Middle-aged forest 5.33 0.95 17.79 5.77 1.27 21.94
AT 1T Bk Near-mature forest 2.87 0.45 15.76 2.93 0.66 22.61
Plantation  p#h#k Mature forest 2.75 0.56 20.36 3.27 0.76 23.30
Id #bk Overmature forest 0.57 0.24 42.15 0.56 0.27 46.97
A1 Total 17.61 3.10 17.62 22.47 4.12 18.35
ZHIE AR Young forest 7.76 0.90 11.64 8.10 0.87 10.80
PR AR Middle-aged forest 5.02 0.65 13.04 7.22 1.02 14.15
TR 1T Bk Near-mature forest 1.16 0.20 17.53 1.51 0.22 14.47
Natural forest g #4 4k Mature forest 0.49 0.09 18.86 1.03 0.16 15.40
I #bk Overmature forest 0.06 0.01 13.77 0.13 0.02 13.37
41t Total 14.49 1.86 12.85 17.98 2.29 12.74
x3 2EARAMER ALK, RAKFRRZETLL
Tab.3 Comparison of carbon density of plantations and natural forests in different regions
5% F%/(t-hm %) Carbon density/(t-ha™)
H1[X Region £y Year 2% 3Lk Reference
A L#k Plantation FARHFK Natural forest &1t Total
{7 Henan 22.49 26.72 2431 2013 [11]
BkP Shaanxi 18.30 35.45 30.92 2004 [12]
11175 Shandong 27.89 17.56 27.24 2013 [13]
2 Anhui 19.04 22.60 20.81 2014 [14]
4>[H Nationwide 18.90 44.63 37.28 2010 [9]
1t % Beijing 18.35 12.74 15.85 2014 ZK3C This study

T AR ] B B o =
24 AREBRH (H) NBREEESREE

2009—2014 4E 8] (F£ 4), b 50T A T AR DL
P B T AR B K, T T R 386 K o R 11 2 il 1 VR AE AR
5AEAITRAR G KON 0.47 x 10* hm%a. A T4 i &
$¢ try FL A R fe PR IR 2 R, 28 A AR 3
A (2D . 2009—2014 (8], dL 5B A T AR
fitis i 0.88 x 10° kg ¥E N % 1.54 x 10° kg, 5 FF N &
TR 210 0.66 x 10° kg; P38 % B2 HH 29.23 t/hm’
BN 40.64 thm?, 4F 338K 2.28 t/(hm*-a), 2014
BN A7 A8 MR B 5 5 10 B 8 v 1 A N AR AR 35
Rl (4D

2009—2014 4, b 50T R ARMR A AR 2 1) TH AR o
K, H T R K B R, A 0.62 x 10° hm/a, (4 ]
FARBRTH B KSR 91.79%, KRG RN T
0.38 x 10” kgo 2 MLHA I ISR AR B HE THI Ak
/S5 B E BE T, TR RRURI Bk 2% 88 (] A CR R 18 K )

R S K T Bl N 3 N = AN T
It b 5 T AR i B B TTRR AN B 2, 5 R RAR
AR T 3.41 x 10* hm?, MBRAE RGN 0.41 x
10° kgo 5 b [E I, A6 50T N AR rh Az A b T AR 1
KA 0.78 x 10* hm?, LBk fig fE A3 N T 0.66 x
10° kg, LLFTA RIMMRRR it B e 3G L % .
25 HHRELX ERERHKELEI LT H RAREE
=M

IR EE 2014 4F 5 2009 46 5T AR AR A kg
JRis 43 it R AR BRAR (0 e N5 e AR O,
H AR TT 00 N 3 REARR jiti - FRAREFLAL AR
HHmaE.

W 4 iR, a Ron AR A0 HoAth i %
0 Bk 5% 2% 20 A IR 300 5 b 2 7 38 MR Bk [ R 20 A1 IR 100
c RIANFRIREGE I A2 1B 2% B AR L . (B A5
IR, BRARETE R R 2 B 1) 5 M A7 75 8K 1) 2% 1)
S, HAE A ARG E X ik E Y BT,
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Tab. 4 Statistical table of forest area and carbon storage of different dominant tree species

2009 2014
HZYR Origin HLFH W Fh Dominant tree species a2 TG B B /(thm™) 2 T TR B /(t-hm %)
MAY/10* hm . MFY/10*hm .
Arca/10° ha Carbon storage/ Carbon density/ Arca/10° ha Carbon storage/ Carbon density/
10° kg (tha™) 10° kg (tha™)

THAS Pinus tabuliformis 5.00 0.56 11.29 5.52 0.56 10.18
¥k Populus spp. 3.01 0.88 29.23 3.79 1.54 40.64
WK1 Platycladus orientalis 2.14 0.27 12.45 3.04 0.47 15.31
I VR A AR
Broadleaved mixed forest 1.96 0.36 18.33 4.33 0.80 18.35
£ TR AR

AT Coniferous and broadleaved mixed forest 191 0.23 12.13 1.84 0.27 14.72

Plantation . fi g 1 bk
Other broadleaved forest 121 0.36 29.48 1.77 0.17 937
#¥RJE Quercus spp. 0.78 0.12 15.14 0.09 0.01 12.53
KRS Larix spp. 0.75 0.14 18.70 0.62 0.11 18.22
HIBE Robinia pseudoacacia 0.63 0.09 13.80 0.85 0.10 12.26
M Salix spp. 0.24 0.10 41.33 0.61 0.10 15.91
¥R Quercus spp. 5.62 0.80 14.20 8.75 1.18 13.50
I VR A AR
Broadleaved mixed forest 343 0.41 11.84 3.20 0.46 14.35
A ]
Other broadleaved forest 1.94 0.22 11.42 1.12 0.16 14.22

;E?W‘l A Platycladus orientalis 118 0.11 9.39 1.94 0.14 7.01

atura

forest ¥k Populus spp. 0.72 0.08 11.81 0.50 0.04 9.06
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Fig. 4 Variation of forest carbon density under different measures
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Fig. 5 Statistical figure of total carbon storage change of three nature measures
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