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Regional differences and dynamic evolution of
forest carbon sink in China

XUE Longfei, LUO Xiaofeng® , LI Rongrong, YU Weizhen
(1. College of Business, Hebei University of Economics and Business, Shijiazhuang 050061, China;

2. College of Economics & Management, Huazhong Agricultural University, Wuhan 430070, China)

Abstract Based on the data of forest resources inventory during 1988 — 2013 in China, the forest carbon sink of 31
provinces is estimated by using an improved forest inventory method. The regional difference and dynamic evolution of
forest carbon sink in China are systematically analyzed by means of Dagum Gini coefficient and Markov chain method.
The results indicated that:1) There is a large gap in the forest carbon sink in each province. It presents the increasing
trend of the south region to the southwest and the northeast region;2) Dagum Gini coefficient and its decomposition
results show that the regional difference in forest carbon sink in China show a downward trend. Among four major forest
regions, the gaps in the south, the north and the northeast are in line with the whole country, and the trend is basically
declining. However the gap in the southwest region is first increased and then decreased. The regional gap is the leading
cause of differences in China’s forest carbon sink. Moreover, the differences between the net and the over-variable
density in the region are an x-shaped contribution to the overall difference in the country;3) According to Markov chain
analysis, different levels of forest carbon transfer are less likely to flow across regions. But from the prospective of
dynamic evolution, China’ s forest carbon sink are on the rise, and lower-level provinces are expected to decline
gradually. In addition, the overall trend will move towards higher levels.
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2013 0.336 4 0.061 3 18. 22 0.147 8 43. 94 0.127 3 37.84 0.275 1 81.78
25 FERE WG . e, A B 9838 3 Al 3T Markov Y
g RS I, B AR ML ) B B R SRR 4
o<
= ARG . Ry 17 J5 A8 53 B AR AR 09 AR AR 25 S
=z 30F s N N N s
S I SC 30 43 8 AR MR B Y 7K T 1 D A 2 R 0 8% AR i Y
) e e a \ N . .
# - IKPAE 0,23, 831X ] (Y IR /K -2 AL, I T 3875 5 48
2 10 1 1 1 1 1 N N N
E 1988 1993 1998 2003 2008 2013 FRMRBRAC K P AE (23. 83,47, 65 X ] 1y AR 25 83, ]
) Year S - ‘
R . 5 . . X [H] |
- K R I 2 s EARARBRAC K- E (47, 65, 71. A8 JIX Jia] 1 i
Contribution rate of regional disparity F=gil] w38 7 ﬁ)’f}%][? E-AE (71,48, + oo
- R e e A, I 2R s JE AR AR K P 1 ]

Contribution rate of net gap between regions
o b X[ R 2 B DU 6

Contribution rate of over—variable density between regions

7 HZHABRLCHREEETHRERETHES
Fig. 7 Trend of contribution rate on forest carbon

sink of regional difference in China

3 EZRKERCHRES T

Dagum J fiff 1) 5 J& 28 B0n] FH oK 20 ] 2% b Bk 31
b DX 22 5 1) BRI 25 R 22 S 1 R BRI AT S
ke % 487 3 R MR AB AL ) R X7 8 A 1) L ) 3 A Ak
00, L AT BEWT AR bR A I 28 3 301 78 8 )5 A T AR

DX T i i A 2R 8 F IV 2

& 2 J I ARMRER L K F B Markov e 8 5 [
BERIFRER . 3R 2 L AR XS M AR B R RS A
FREAR L M X2k B AR R B B . Bl
AN 2 B TR 19 48 17 22 18] 4 0 20 4 I JHG o Ak
S AT T8 I 7P 2 003 A7 A AR R ME 3 4 i 7
1o KPR TR A48 03 TR TH &b F AR KPR
HARKE  OFERT T RIAL T 258 T (RKF) 9 &
Oy AEBEFEIIR AT A 7620 1948 3 25 80 T 9 A 84k
AL MA 247 B4 O ETHEI 2R CRARK )5
@mixt FAE B 5T W ) Ak TR A . A
7.5500 MIAE Oy ARAMRBRIC K P BEAR B LA T . (B4



204

0 R = I A N 4

2018 4 55 23 %

i 88. 680 A 1y e R e 2 A [T IRAS L 3. 77 0 & 1y
fia) H i KT 2R 8 11T Bl s O 78 F 5 ) e T2
Ma B, H 78 5% MAERFERRE, BA
5.26% .15, 790 A G AR il T 2R A 1T 2R ATV
@OTEVF TP 4 T v K 288 IV (9 4 0y 31 H AR E
PR IRA A 96. 97 U E I FE 5 B K. B
3. 03B By FEAR Ry b i K P AT, X
TR [FZE00 48 TR R S AR AH SR X a] % 45
17T 851X 1] 728 2y AR 38 A /0N o HE 2 DA /K 1 B 42 ik
T 3] 155 7K OF- ) B G AR ME L B . 3 A A M R R AR

B U T AR ORI R B BRI H L ke T
(0 AR S FRET L BT T 4% b DX A R MR 2 5 e L Ak
it 4 R 2R (KO MARK T 86 742 31 1 3¢ 8 1 7K F
o ARUR L ARAR BB MR FE T AR R A A L B
il 25 B BRSOG4 AR AR T O e X DL S A
KR R . WA A R BT e s ) P AR o
PEWL R R BRI DI RE o R B, SRR A B I D e 45 55
T AR AT A= 1 I 300 04 Bl i BE ) e 2 5 &
e I LA . X BE WL R PE T AR MR LK
P AR M H B XA

F 2 1988—2013 F h EFMMICH Markov BB EEE S
Table 2 Probability of Markov transfer matrix of
Chinese forest carbon sink from 1988 to 2013 %
% ¥ EWI KW KW N
Classifications Type | Type Il Type Il Type IV
W] 76.00 24. 00 0. 00 0. 00
Type |
BN 7.55 88. 68 3.77 0. 00
Type Il
FA 0. 00 5.26 78.95 15. 79
Type
KRN 0. 00 0. 00 3.03 96. 97
Type IV

W o A A Y A S R 43 IR R (0, 23, 837, (23. 83,47, 657, (47. 65,

71.487],(71. 48, + 0]

Note: High, upper-middle, lower-middle, low four types correspond (0, 23. 837,
(23.83,47.65],(47.65,71.48],(71.48 +oo]

SRR AN TR 2 550 48 5 XA Bl ) AT RE P AT IR
2T R A R E L SR BT R 3 0 1988—
2013 4F (116 43 A & Markov 4 1) Fa 745 43 A AR 2
071t B IR A I 22 0 DORE A T UK AR

. HEBETHHSAAREST BT (32,26 %) 2%
AL (35. 48 %0) B4R 1 i 46 K Z B 1 0L, & S Bl
BomiaZa 1 R W4 0 BT & 0 L 2 0 B
R 5. A5V 17,340 . kb T AL (44 43 Br 5 A

£33 PEFRNKILCHNBIENRESS

Table 3 Initial distribution and steady distribution of forest carbon in China
%
g3 A R A i KR FKE FKRN
Distribution classifications Type [ Type 1l Type [l Type IV
LN GEANIT] 32. 26 35.48 12. 90 19. 35
Initial Distribution
e i) 5. 45 17. 34 12.43 64.78

Steady-State Distribution
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FU ) AR 2 R AR AT SRR R E 1200 A 1, Ak
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R B i KO K DA L
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SER N 1) A AR AR A A Sk 8] A7 AR BOR 22 1 8
R b 52 e R 7 1) ZR U RN R b DX RE g 3 0 A S A
VBR8P A5 A 03 Bk Y e T 96 L L AR
b 50 A HURRIL KRR . 2) v B B bR B T Ak JE R KL
15 19882013 4 [A] FE A B P 2 T FE R 3. DA Ak
DX TR] 4 R AR AT A A5 oK 22 1 T P8 g TR 5 b X
BHC At DX I 1 22 R B K . Dagum 73 fif 5 Je 5 5
ZOR BN AR B2 R ORI T M X A] (Y
SR 22 B G el DX T v 22 ORI 3 DX ) R A o R 2
PR TTHR 6 &2 “oo” B A2 X F FHEL T K. 3) il i
Markov 73 Hr X 38 25 A 11 7K 7 19 4R 5 57 7% &
A [) 7K 9 AR AR Bl 3 RE 3 9 28 18] U 3l 1 A1 L A2
SEVERRR . (AR RO . 1) B K P R R R R Y
EEEY.
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