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Spatio-Temporal changing analysis on carbon storage of harvested wood products
in China
LUN Fei'* " LI Wenhua', WANG Zhen',BAI Yanying', YANG Yangang'

1 Institute of Geographic Science and Natural Resources Research ,Chinese Academy of Sciences , Beijing 100101, China
2 Graduate University of Chinese Academy of Sciences, Betjing 100049 , China

Abstract: Forest ecosystem carbon budget is becoming a hotspot in global climate change research recently. Scientists all
over the world have done many in-depth studies on this topic. However, the research on the carbon budget and the carbon
stock trend of wood and bamboo products is lagging behind, especially in China. Some foreign scientists have already begun
to study these issues, especially about the carbon stocks and trends of harvested wood product (HWP). However, a few of
them is about HWP carbon stock in China. In this study, by taking the harvested wood products disposal situations into
account and setting 2000 as the base year, the net carbon stock of HWP produced in China from 2000 to 2009 was
calculated by the atmospheric-flow approach. The results showed that HWP is a huge carbon sink, which has been
expanding continuously. The study also showed that the net carbon stock of HWP in 2009 was about 306. 52TgC in China,
among which the net carbon stock of non-paper wood products, paper, bamboo product is 114. 71TgC . 4. 33TgC and
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199. 07TgC respectively. However, the wood fuel combustion released 11. 60TgC, and the other HWP released 37. 76 TgC.
The carbon stock of the end HWP reached to 318. 12TgC in 2009, of which the carbon storage of the end wood products and
bamboo products accounts for 37.42% and 62.58% respectively. For the end wood products, there was 114.71Tg carbon
stored in non-paper wood products, accounting for 96.36% , and the rest carbon (about 4.33TgC) was stored in Paper.
Moreover, the results also showed that the new HWP carbon stock was 25.21TgC/a from 1999 to 2003 and accounted for
15% of the net forest carbon sink for the same period estimated by Fang, which indicated that HWP plays an important role
in maintaining carbon balance for the global carbon cycling and its equilibrium. The results also illustrated that the carbon
stored in the bamboo products was 1. 67 times more than that in the wood products, which means that bamboo products were
an important carbon pool and it accounted for one large proportion in China. In addition, according to the end HWP carbon
stock, China can be divided into three parts, namely the high, middle and low HWP carbon stock areas. The high end
HWP carbon stock area, covering Fujian, Zhejiang, Hunan, Yunnan, Guangxi and Jiangxi Provinces, accounts for 67% of
the country’s HWP carbon stock. The middle HWP carbon stock area includes Anhui, Guangdong, Hubei, Sichuan,
Heilongjiang and Jilin provinces, and Inner Mongolia autonomous region. And the rest of China belongs to the low HWP
carbon stock area. The carbon storage in the end HWP is highest in Eastern China, followed by Central China, South
China, Southwest China, Northeast China and North China, and the lowest end HWP carbon stock was located in Northwest
China, which was very different from the forest carbon storage in China. Furthermore, the results illustrated that the carbon

of HWP is mainly storied in the bamboo products in southern China, compared to in the wood products in northern China.

Key Words: harvested wood products: carbon storage; spatio-temporal changing
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ARG | BRI S5 225 B ARG A, HARFR I3 LUSAHIAT I WA, 28 0 15 il s A )
(harvested wood products, HWP) ( SCRRAEAR = ), DRI, BRAR A 25 2R G5 181 52 1) — 30 20k e 7 AR A i v
(A E AR AREZR A ) (UNFCCC ) FEAT i AR & P18 277 i A RE IS AR X 1 Ay Bl A i i 11— 58
43, X G EA E AR AL ZL(FAO) XFARA I 5 (1058 AR —B0 " B b S AR B e o, Ho A A il &
PR AR I TR A B, T H S AR ) 2 el ot nT BB . e b, ARAR il it ik BB 2R A Ak A AR ANk K T8
SRR SRR S AT — AR WD R AE UNFCCC 45 4 24 J5 e HA il i 2 785 1% 48 A
G 5 M AR A B IPPC AR B A 6 HA il 7E Bl D B BOIT & HE A 7 LA s 20 TR
XA it B fift i A TR A BRI ST

IEAEAR R PR b 02 2 A ] ot B it B R AT T WESE AN, IPCC B X ol 49 V5 J0 125 2R 7s AR A il it Bk
AR TR AR VAR AR SR A T AR AR AR AT B BRAE IR B, A T ARk
ATl P it 25 SRR I S R A T i e i et S 0 a8, FLARAE R I 26—40 TgC' ™ 5 eAb i3t 2 i %
ATl B T SR T AR AR i 8 B i i SRR AR | L Bt S B RO ) R — A B R R PR Bl AR
AR AT BRA , Fe 2 E W TR R AT TG, B 5, — S8 BRI 41 7 IPCC WA 375, OF
FIF FAO BR%CH , xob 38 ) FRA Tl il B it HEA T 1A 330 B ol 2" s B IS 1% UNFCCC 3] ARoAR i it 14
FASEIANEL, S0 T A IR R AR 72 14 22 75 1], [ R 42 Hh T AR SCH I 5 A, o ELOAR b= i S 45
T T RAARTEAR G 50T MR B

FLE A i A IFFE 20U TN B BUR  (EA A — SN, 40, BIFSEXS 807 T, ol 22 X074 1l it

http ; //www. ecologica. cn



2920 A E = 324

T fith i AU S RN 580 s WIS PN 45 T, P AR il ot B S 075 AN J2 5 R RUBE T, R DU AR PR 52 o 2
Bz XS 22 SRS, I AR SCRERT A ST LA 1, 255 25 SRR 0 R F718 T8 A58 T 4 TR AROAC i i i
SR, IFor AT T X 25 7 KO R N — e R L RAh TSP A &2
1 MRAXRHERERITERZ
1.1 BRSOk S R R

FEAR A P it B, AL 53 3 28 B — 0™ i (IR AL ) b i (AN R | I Al 4R &
AU 5 ) RNt r= i (IR EL R FUARE AUR5E) 1 L S T T L M A AR 1 B A i A SO E B — g
T AR, EL S B i AR s FLAR S — G0 S AE A T i AR P A HURE , L Bt A R A AR B L g
fn T PR AR SCER — AR i S AT B BRB A P ROR i B il SR 361 5 e i, A5 B S AR AR AR
R it R 5 B i 5 AR AR ¢ B ™ T I 5 100, A5 80 ER AR T s R e HIE e, R FH 3K P AN B8, P b — 4 £
AR s BRI RBA 2t A6 RT DA B S AR ARl i A B i o

FRAEG 3R 532, AR SCFI T 2000—2009 A F8 1R 454~ i X (BRI RN /5 148 b X)) Jr 28 7 (R AN [R) A 6 T
APRE = b AR T A b DR 4 [ A EROR T b Rl A £, T AT T X2 R A A . AR R AR A 1 FH & A A
FE B, ELAFRACEAR ARGUH AT | 3 F0 538088 32200k F ML SETHAE SRR R 2B 7= i i e 1
(m?®) s P A i) = et R AR 3R [ 2000—2009 AF MOl Ge i+ 47 4, AR i AT 44 R I &, 1T 20 AT AL AR AT
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M, BT B AR, T, A T, S BT AL 2 S e
PRG35 i A5 A 7 HROAR i i ) e B i 1
ALC,=H +B,=R,+P+B, +B,,-W,
AP TR 1,

K1 BREANHEMHELZE MM ERENERESHE

Table 1 The density, biomass, and carbon content rate of the wood and bamboo

JEAL16.35-37] Round wood #1741 Bamboo
iR i AR EA Hipp116.35-37] ,
]'ilon— a :f JPEa er round IWood fuel = FRLUES
pape be Moso bamboo Other bamboo
round wood wood
FEA BB Density/ (1/m’) 0.485 0.485 0.485 — —
FpRAEYE Biomass per culm/ (kg/#k) — — — 63.46 2.35
F ik Z Carbon fraction 0.5 0.5 0.5 0.5 0.45

1.2.2  ZeumfRAR S iHE
R 87 FH A% 08 O, v AR AT & 7] 43 S AR AR i iy ARSIl i, R AR AR ] 5 AR &8 AR
il i, B,
5 i AR Lo AR i S B HE R
E.=ER.+EP.+EB,
K ER, (EP, T EB, 53 BIJ&46 i AFARRAH & AR il S e HE il
LA AR AR, = i R SRR S S R G, B T IR E ORI A TEDSORE L gE T, Rt AR
SO L AR AR 5 S8 L 53 R WA — iR B b | FL BT 35 e 4 Bk I K5 o0 — bl B R o fi, L
R AR 0] KA, T AR A S i P 2 3 SR i R 5 0 5 o B O AR BR AT OG0 BB B
TG T A R MIAF S AR BUE A ik o O TR TGS A SR R 55 3R 3 g 39 1 A 1
R 2wt A A ] b B AT P 7 Rl it AN R AR AR A L 5 02 3 e A T I a1, ol A 4R
IR BT AERR A EIEL, DRGSR S ], 55 i 2R B AR AR I S AR A 77 IS A 3R n AR HECR 1t
ER=af R.+nbf.f,R,
K, a b 53 AR AR R RPN o3 i e f, SR AR TR 73, R ARAORT B AR i
R, DL 2000 4F S BEAEAE | ] 2000+ ) 4F A AEAEA I S iR HECR 4

ER; = 2 Laf,R, + (i — n)bf.f,R,]
[EJAE , 275 (2000+i ) AF AR AT ShicHE Al b

EP, = ; [af,P, + (i —n)bf.f,P,] , EB, = Z [af,B, + (i — n)bf,f,B, ]

g, Ff, SRR ARSI S e f, R A, A3 IR AR AT i R ke s o, I3 7 i A i R A T
st A TR PSR 4 B i ) IO AN sk JFLA P i T e 4 P i TR AS A 2o 1 8K 43+ BT FH sF ]

R i KA i 5 ol FH 5 A B 5 ) AR Ao B A AR S A 15 FF - 4314 40 .20 a FIT 1O a,
W 35535352 0. 025 ,0. 05 F10. 1; iR T2 TR HAE T8, A SCRH 60% A% 7 J5 AR A il & 4R
B, ) F SRR b 40% MK, a=0.6,6=0.4, £=0.025,f,=0.1,f,=0.05, HRH#CHR) | AR 5 A4
FA B RERRHE RS 51K 3% F126% , R 07 T (BE ARSI A R (8] 4 a, HoAb il 508 30 a, M f, =, =1/
30,£,=0.25,
2 GRS
2.1 HAE PR AR T i

R 1.2, 1 TR A AT 43 5], FRE 2000—2009 454558 A= 77 0 AR A Tl i e 75 B 12 LA S 2 i AR il & 7
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Wi (6 2) , FRATAL IR AR A 7= I AR A i g 3 ik R BB F, B 2000 4R (1) 22. 01 TeC, 34 m 3
2009 4F1 42. 59 TeC ; T H M SRS FHIERR IR, I T & BBl A Iml R, BRI BL , 3 26 7 1) 2 iy AR A 7
B At E SR T S 4 AR PR A S TR L X 10 a JIIR) AR 7= (O 2o AR A i B S ikl 355. 88 TeC, 5
A A8 il B s 1A LU T 2R 3 A 7 B AR A i e it o 39 9N B 85,2000 4FAH EE, 2009 4F (4 Bk i 1A n T
24% AT AU T 133% 5 Ak, BAF 80 A 7 10 AR il A0 77w ot i i i, 240 o5 2 7 B ARA il
WA B 1Y 30% —40%

T2 2000—2009 FFAE=H KA T &S EmAiEE/ TeC
Table 2 The carbon stock of new HWP from 2000 to 2009

AFH il Wood products L VI 72 2R RE b
G . A ‘ e M B it
585y S E) Bamboo .
Year Non-paper ) Primary wood End wood
Total Paper Wood fuel products
wood product products products
2000 11.46 10.20 0.46 -0.80 12.15 22.01 22.81
2001 11.04 9.73 0.45 -0.86 13.79 23.11 23.97
2002 10.76 9.50 0.51 -0.75 15.87 25.13 25.88
2003 11.54 9.92 0.56 -1.06 24.82 34.23 35.29
2004 12.60 10.81 0.62 -1.18 23.67 33.92 35.10
2005 10. 88 11.64 0.54 -1.30 23.38 34.26 35.56
2006 13.61 14.19 0.63 -1.21 28.09 41.70 42.91
2007 14.57 14.93 0.82 -1.18 29.04 43.61 44.79
2008 16.02 16.86 0.98 -1.82 27.71 43.73 45.55
2009 14.27 14.79 0.91 -1.44 28.32 42.59 44.02

Hih i THRBORE I 5 SRR 10 A0, DR L T R 35 o ey S

2.2 HTA LR AR A T S i HE I

2000 AFEHTAE T IR AL, DN 2001 4FFF 4R 0 B0 75 SRl HECIR G AR B 1. 2.2 WA 50, nT g 2 3K =
AR 7 B 2 s EAR i i A I B I B HE G TR 0 (3R 3) o 78 2001—2009 4[R]3 A= 7 1 ¢ s A il i ffk
HERC I I B 2001 4F 0. 56 TeC, 35 M%) 2009 41 8. 81 TgC, /N 1 15.7 £, Horp A7l ek 2 )
BN, 2001 4519 0. 37 TeC, 315 2009 4E1 6. 53 TgC, JT o5 BBRFHERC L Bt f 66% B4 N3] 74% ;4=
FE R AR AH] S AE 2001—2009 4E AR SR R 7. 85 ToC, 4E S HEMIE 0. 87 TgC/a, & HAE =51 6.4% ,
F T FH 25 R0 o il SR I A (5 HE o AR TRt S HECE  BE EEA T T JRAE AR A P e RN (HR B T
i A P 3 R0 o0 i R e, R | A 7= B LU R R, 3R 81 21 4% |, I HLACE A i HE L A7 s HE i
B HL AT R E , M 5. 5% —6% |,

R3 2000—2009 FH & =B iR ARG RERAEE R/ TeC
Table 3 The carbon release of new HWP produced in the period 2000—2009

JELRAH] ik i Ayt i
AEARy Non-paper wood products Paper Bamboo products 2 HEf & Total
Year Hefit H i/ % Hefi: /% Heoit HeF/ % emission
Emission Ratio Emission Ratio Emission Ratio

2001 0.16 27.9 0.03 5.8 0.37 66.4 0.56
2002 0.31 26.2 0.07 5.8 0.80 68.1 1.18
2003 0.46 24.5 0.11 6.0 1.31 69.5 1.88
2004 0.62 21.6 0.17 5.8 2.10 72.7 2.89
2005 0.80 20.6 0.22 5.8 2.87 73.6 3.89
2006 1.00 20.3 0.28 5.7 3.64 74.1 4.92
2007 1.24 20.1 0.34 5.5 4.58 74.4 6.16
2008 1.49 19.9 0.42 5.6 5.57 74.5 7.47
2009 1.78 20.2 0.50 5.7 6.53 74.1 8.81
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2.3 CH A EROR TR S R it 1 Ol

4 FOR T I EH A7 5948 AR A H T 7E 2000—2009 4 A AR A% I, F& E 2000—2009 4 1] 5 4= 7=
FIARA I i, 76 2009 4 B05Hik it 5 358 306. 52 TeC, Hodr B AOA S i L 4RSI il i 19 B 35 Bk sk 12 0 31 o0
114.71 4.33 TgC F1199.07 TeC;7E 10 a M), FABAGE RITREHCT 11.60 TeC [1AHk , HoAh ARAH 5 2= A4 T
37.76 TgC BB, Zeuii A T S 4 N2 B HE 00, Hehe i 1 AR i 58 2 R SR h B L, KR
2000—2009 4FFr A 77 i A i A i , 78 2009 4E I A A it 54 318. 12 TeC, 4R34 B fifi itk 31. 812 TgC/a, H:
eh AR I R R R BB 43 1A 119,04 TeC 1 199. 07 TeC, 4391 5 3 37. 4% 1 62. 6% . Hi Al U,
1 2 g AT 2 — A~ B R I

JUAERRAEARAT i A= 7 R 315 B0 A [ AR A7 7 26 7 1 AR il ot v 398 Al i et 222 08 3 B T 3
2000—2003 4F[i] , AR A il fib AF 3G B it i AR R, (EBE TS L FHIA B2, 78 2007 4k B B K1 (37. 46 TeC) R
& 2008 12009 443 BT T B, (R348 T 2005 4 2Z B e hg i .l iR A, X 10 a A= P= AR ARAC T &
ARSI ShTE 2009 AEBRAE B R34 93. 6% 66.9% F1 87. 8% , 1% S MM THI ] Ay R T2 R M it R A
Ko X HEAAA Tl & R A ] it F4) Bl i o] 0, A il o AR Tl it Bl i et LU = A T B B BT T B R
JE VAT RGE (9 35% ) , T2t T Ml i R RA il  4) 24 7 S5 s 1 B i AR — 3K,

R4 2000—2009 FHEFPEAH R BBRERER/ TeC
Table 4 The net accumulated carbon budget of new HWP produced in the period 2000—2009

AKEEH] L Wood products ZRUAR A
) Ayl i ARG R SEHRAER T o

ARy . AR A ; Bkt o e o R

=% HEK Bamboo Net stock in Total net
Year Non-paper Wood fuel . Net stock of end

Total Paper products this year stock

wood products wood products

2000 9.86 10.20 0.46 -0.80 12.15 22.01 22.01 22.81
2001 19.79 19.77 0.88 -0.86 25.56 22.55 44.56 46.21
2002 29.53 28.97 1.31 -0.75 40.63 23.95 68.51 70.91
2003 39.12 38.42 1.76 -1.06 64.14 32.34 100. 85 104.32
2004 49.64 48.61 2.21 -1.18 85.72 31.04 131.89 136.54
2005 60.67 59.45 2.53 -1.30 106.24 30.37 162.26 168.21
2006 74.31 72.64 2.88 -1.21 130. 68 36.77 199.03 206.20
2007 88.51 86.33 3.35 -1.18 155.14 37.46 236.49 244.83
2008 103.80 101.70 3.92 -1.82 177.28 36.26 172.75 282.91
2009 117.61 114.71 4.33 -1.44 199.07 33.77 306.52 318.12

i BB AE ARt A 2 A R HE R

2.4 25 Hh DX 2ty A Tl e it 1 O

I EARIEAE 6 2000—2009 Ak 7 i L oA i 7E 2009 AR RRGE T IE AL AnZR 5 Fon . RE 7 M HuIX,
Fie AR AR S B B R HERE O B 2K 139. 97 TeC 1 45.02 ToC fEFT 45.52 TeC  FU R 44. 89 TgC AL
24.08 TgC fEJL 8.51 TgC PGl 2.49 TgC, £  Lim A S b i 1 22 AR K, 78 2009 4F | 4 4 A
AT g fifs i i K, 298 56. 38 TeC s TEHik it & /N A 2 T2, AK 0. 01 TeC, 4% BRZC i AR A
WA R/, DR 43 R i | P i AR A X =2 TR DX B A AR A ) ot B i 24 1o 20
TeC, FEALFE A WiV IR . FE ) VPG VLI 6 A4, X S X 2o AR A il i 5 i 12 464 203. 39 TeC, (5
SE B 67.0% , HAr A TAER RIPURG b X, —J7 17, 33 26 iy X2 3 [ 5 2 (4 17 PROFI R b X, 477 il oy A 7=
AR AR Sl B, o 4 R BB R 1) 76. 4% 5 55— 7 T, 33 Sk [X 2 P R R AR SRR A
A (3R 5)  PRIHCAIA il B fift fe o AR e, v VG A AR e A A T 0 ke i e 2 067 T 4 IR Y AL
XS X LS AR AT A R A R . P R IX B R AR BIE DU BT AR N S H X
B2 S AR, o BRI YT M N St T, R R S AR X DRI AR i B A A ] & T A 4
AT T AR LRI, AR il S A 7= e 4/ (X 64 (R PobA il ™ e e v, PRI T e it o 32 2 DAAY
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] At P A 5 JFCA A i D) SRR BBk A X, 8 70 A £ 3 [ rp SR DY b i DX, ELAROA ) Bl R S AT 4
TgC, HEAh , BRSO XA /Dt AR i A 7 A1, DGl DX AR T it 0 8y A B S ity | XA S i 4 f A o
BUAR, W LA T A AA T ol Btk A ek A RS RT R T 75 4t DX A A A i F2 AT B ok 32, D7
X FEZLUARM A o BeAh, 5807 H XA L, T 07 s DXl il B s i f AR 0 A

RS 2009 FEMXFEFHWLWHEAS RBBAMEEFR/ TeC
Table 5 The accumulated carbon budget of the new end products of HWP in 2009

L A ] Al
End wood products Bamboo products 24 L
- ].X f ‘.Fﬁ JEAUA T ; ; . it i ) Tuji{fj
Region Province Non-paper S M tti{% Bamboo tti{% products
wood products Paper Total Ratio products Ratio
£S5 Jeat 0.13 0.00 0.13 100 0.00 0 0.13
Kt 0.04 0.00 0.04 100 0.00 0 0.04
WL 1.00 0.00 1.00 100 0.00 0 1.00
v 0.15 0.00 0.15 100 0.00 0 0.15
e 7.02 0.18 7.20 100 0.00 0 7.20
4 fie 3.54 0.00 3.54 100 0.00 0 3.54
bk 9.10 0.02 9.12 100 0.00 0 9.12
Ly RIN 11.30 0.11 11.42 100 0.00 0 11.42
R i 0.00 0.00 0.00 0 0.02 100 0.02
L 1.36 0.01 1.36 58.9 0.95 41.1 2.31
iR 4.17 0.00 4.17 11.8 31.10 88.2 35.27
L 6.23 0.03 6.26 32.4 13.04 67.6 19.30
binyz: 11.26 0.26 11.52 20.4 44.87 79.6 56.38
DAL 8.11 0.08 8.19 33.6 16.16 66. 4 24.35
IIFR 2.26 0.09 2.34 100 0.00 0 2.34
terh O] 2.54 0.02 2.56 84.8 0.46 15.2 3.02
W 2.55 0.10 2.66 21.8 9.43 78.1 12.08
feike] 10.52 0.55 11.07 36.0 19.65 64.0 30.72
() IR 6.58 0.70 7.28 45.5 8.70 54.4 15.99
i 11.51 1.04 12.54 46.0 14.73 54.0 27.27
s3] 0.65 0.50 1.15 50. 1 1.12 49.9 2.26
L] GiUN 0.17 0.00 0.17 32.1 0.35 67.9 0.53
pu i 1.81 0.02 1.84 15.9 9.70 84.1 11.53
Bt 1.68 0.01 1.69 56.9 1.28 43.1 2.97
= 5.02 0.35 5.36 18.2 24.04 81.8 29.40
[LiE 0.33 0.00 0.33 71.7 0.13 28.3 0.46
(L[4 S| 0.32 0.00 0.32 18.4 1.42 81.6 1.74
T 0.06 0.00 0.06 75.0 0.02 25.0 0.08
Hif 0.04 0.00 0.04 100 0.00 0 0.04
THE 0.01 0.00 0.01 100 0.00 0 0.01
e 0.63 0.00 0.63 100 0.00 0 0.63

M T RT3 9 DX 2 e TR , R RS2 XA e v 2
3 g
3.1 AR BRSO AL AR i i BRI AT R A
S it A EE , T TR R AR A 7 AR AR 5 Bl K AR O A, G P PR - bR AR R
SRARJEN VR, SRR AR Ay, il ot B9 A 7 0 g DR P o o 0 e R X s, TR, FR R 7 20 T4
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90 AFARA T U St RARARLRAF TR, A 14 R Ao 32 BB, ABA ] i 26 7= S AR, A 7 I 3 R e s 2 g
JHCHR A , A AR ] i A0 o B R ARG, A il i R AR AR T & e AR v, RV AR A BBl R P, 0
2 T S B AR, DRI A A 1 it e H A ARAT 5 WA oA it A 7 AR, At FIE A S AR F AR ARAR i i
St DRI AT St P e I 50 e AR X 5 v o BB L R A3 AT TR RO T it e i i G AR 7 i S CHE R R A OC, TE
2000—2003 4FE 1], EARARAH] S i HE AR D (HAE 7= s A i, FA T b AR e i fids 2 30 /0 5 Bl S LA,
Bl 2 AR A St ) R RIAR P i 22 AR Sl R 13 22 SR R T AR Sl A TR A R R A
XFBEAI, (AR ARA ] St AV G Rl i o B AR W) LARATY A BT B0 5 B 2 AR 1l iy SRR AR 250 22 ) I 5 3 K, ik
HE A R K, T E 2008 F1 2009 A AA ] i A = 5 A B R, IR, 55 2007 AFAH LU 33 R A 1 AT 1
e i AT T TR
3.2 Akl O e S AT RS A NS L AT

WA GT 20, 3 AT A4 0 i B it e 7 AR A SRR A R L TR, 20 53.26% —63.37% , — k2
NG BT R A MRTE A5 A BT A A i, 5 AR AR A X b, 2 A R AT AR AR MRORR G L E A
6.5%—11.6% . EIRVTARBRAH T o bb i St 3G Ik 38 (EAT Sz AR T 7 b ) ot i At i BT o ARAR T ot A LU R
SRR EBA . (1) ARk FREATARIE RIS A, [FIB A AR AR AR AR R R A T 1, SR AR LUK, T [
SE IR Z2 L RS BT A b BRI 20 TR TT IR RAR ARG TR AR R Ak it 32 B BR ), A A il
7 e A N 32 S BRI BRI ACRA il St 10 s it ek A X 5 0 DRI IR A7 it s i 2 T o7 LU SRR O 5 (2) FERI 2
WEoEH, T ERZ AT R RGO, P A be sl 5080 43 I R I A1 B e it 1 8 45 R AT i K, [RIERT
AR SCABE AR G 53 2 —FF A T JRL S A 2200, 7E — e R B A A A i it e S A SR B v e LIS
A A ] it A SRR i R A X A TR AP o el Bl et T o LU v T AT ARt BT 5 LU EE RIS RS
FE IR AT e — A BRI B, 6 i B HE A AR
3.3 N[ Hh DX 28 v A Tl e it B RS i % EE A3 AT

WL 5E BT [ 7 A Hl DX 2t AR i) b il i B R/ AR R Aerh 4B R Vg AR ARdb PR, B
F 1 e 5 R T O ERAS Tl S B i 12 43S AT ot AR A it i A7 R o 3K 5 R AN [) s DX R AR fih o K
AN AR T, R 26 7S R FRATE 2 Bkl Ay B 00 Tk TS () b X 2R MG it o /NI S - P R L ARl Ak 46
R e AETPRITEAL , ek R 2E S, EERA (1) AL DR T FIAE W 25 A AN [m) | f B ik £ 1 5
HERAR A, ARIEEE S UERATE A TORE, X FRAR B A o A 5 0 45 SRR WA G 1) b fi et 0 8, 24
42123.9401 TeC, VUBARMOE B MR 32, FHAAMAR /0 AR B R A SR et B A 7 I AR A il A R ARATK
A ARA T S e i AT s [RDRE M, AL AVG b X AR AR B2 = b Byl 3, B Rk BRI B,
TR, BT ARAE] B it i A (2) B & 3 W FREAR AR | A v R A2 pig b DX R = AT ARAIAE X, 477
ARAE A BORAR I SRAR R SR 8, P 26 7 B e, 0 28 o EROAR ) o 0 L B v, LA S b DR A
SRR A M S B A AR R A R ATl AR AR L X AR R A AL, RO, R AR AR A
A g b DX A R MRt it T 75, AR Tl e i s
3.4 FRMRERIC 5 HA I S B A L B0 5 BT

BB B, 6 X RMCRAR G AM R WA T 5 B e S8 A /0 AR 3 A G S RO HEA A 55 (B S B
L ARA ] i BB T A — S S T) S % LA e HE R, DR AR K R S R R A A B A EEAER . R T o
205 L4 0] FH 2R A R ZRARBR A AT 1A, 45 SR SR A TR [ 1999—2003 4 (14 ZRAKEN fiff M 5851.9 TeC,
AERRI M 168. 1 TeC/a, A SCAEE BIFRIE 2000—2003 48 7= BAR AT & & i 111. 42 TgC, Hid 4 10. 56
TeC BRI, PRI — B (8] P, F 3 AR 7 (AT & ) Bk £t 524 100. 85 TeC, ARtk fiti & by 25. 21 TgC/a, i
FRARAEBI Y 15% , 3X UL ARA ] 5 Bl B et 70 AR5 T A B ME R, DR, & 3 E AT R ARCR 4K,
FEAARA ] i 8 {55 T 25 iy B GG e R[], XoF T S0E 2% 4 R A A8 Ak BLA Ei B2 0 8 5L, i k20 %o 3 26y [
FFIRAMIEFE , B G- b ) A 25 R 855 (7] R 1 i e
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(1) #R4% 2000—2009 4= A ARA il dit Bk i e Aok 330 P20, e T AR il i e — A 2, LB g s A RT3 o, DA
2000 4F A FEAEAR 5] 2009 448 77 AR T S Y SR A iR 306. 52 TeC, AR AU 5 AR FAT il &b Y
B iAig 43 9 114,71 TgC 4. 33 TgC H1199. 07 TeC;7E 10 a Al Hidt ks Z23HB T 11. 60 TeC BT,
HABARA ] I A42 T 37,76 ToC MBI, 57 = ST IE 1999—2003 4EBRARAEHRI i 168. 1 TgC/
a FHEG 3 — 30 A 72 (R H A Sl AR e ol 25. 21 T/, o5 BRARAERIIC 1Y 15% |, 33 BB A A i 5 7 45
e V- BT SR E A

(2) FRIE 2000—2009 4FFrAE 7= Bl 2 i A il 5, 7E 2009 AF I A0 B fif B 318. 12 TeC, 4F ¥ B fifi &
31. 812 TgC/a, Hr AR il db FOAT A4 ] & A B it 1t 73 0 A 119. 04 TgC FH 199. 07 TeC, 43 ) i 2] 37. 4% Fi
62. 6% , FEAREIE P, ARLCAS] Tk ft o0 114,71 TeC, 5 96.36% ; AL HRAE £k 4. 33 TeC, i 3.64% ,,
S MR R, B TR SR LE R (7. 90 MiC/a) |, 56K AR b vk A AL S 25 R (11. 73
MtC/a) BEAR—30, 45 AW A 22 51 0% it K] 32 B2 AR I it 2 31 0 % 1y O[] 93 8, A SRS B i A7 ol i
Bt dat 240 S AR Tl e it 1Y) 1. 67 A% . XU BT A 1l 5 e it ot A R e i et o A Y R LR R —
AR

(3) Fie B2 AR A ] ot e R R A B A 00, 3 A 1 s 1B DX P B X RIR B DX, e (X A A
L IR =/ )P TP 6 M X s DX 2 s RO il it v R B i 1 A Y 67. 0% 5 A IX FE A K
BT AR AL )1 BRIV RN N S S IX A O IR DX, TR AN (] X A 2 g AR ] v 2R
TR ST AR A b AEr PURS ARt Aedb padb, IR R R O b oA ] b i B fig 2 o0 Sl LAY A4
il &t FAHA il S OB A

(4) AW T AR S A 1, (R AR AL S R TP TS AR A — 8 R TRD R, 9, v oK 25 SR AR )
i 3 22 ) TSR R O 5 5t 2 XA Ao il ) 0 AR 5, (el e i o AV B 25 R R A, ZEIF S BRI AT
I AL TG 225 JEARA 8 R GERRATG G I, T ZERE MOl I A8 AL FEARACR AR A 7 B ARA il it A FH 42 11 %
S, T T 4 T AT R ARBRAG IA R a F  F FRARBR R 25 A T A BRPEAN . TR, pl R il i %) 08 P 0 B 7 5 2
AR IFE], TG A AN 28 AR SCAERAN 43 BT T 2000—2009 A7 AR A il fift Bk fi 122175 L, ke =2 X6F AR AR il
s 7E HLA FH 5 20 it ) S0 (R ek PR RUBE B4 T3 4 AT, PRI, 78 LS 9 35 B e XA D7 Tt — 2 A T oY, 3
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