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Table 1 Basic parameters of calculating carbon storage in terrestrial ecosystems of Wuxi city

LY i b b A Hb B B b/ R AR i H R BR B L + R % (0~100 cm)
B t/hm? t/hm? L 1) 3 B t/hm? t/hm? t/hm?
H Mt 115.426 57.713 4, 81061 23.997 11.999 120. 8
T 0. 548 0.274 0.226028] 2.424 1.212 92.6
A - - - - — 119.7
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Fig. 1 Land use images of Wuxi
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Table 2 Land use changes from 1991 to 2005 of Wuxi

+ 1 A 1991 2001 2005 T ARAZ Ak
e i F L/ % i FH W/ % [IOEA /% 1991~2001 2001~2005 1991~2005
PRI 37.51 14.30 15.72 6.00 12.21 4,66 —21.79 —3.51 —25.30
A< H 110. 76 42. 24 101. 88 38. 85 112. 62 42.95 —8.88 10. 74 1.86
iy 25. 33 9.66 43.22 16. 48 28.79 10. 98 17. 89 —14.43 3.45
13 52.05 19. 85 44.03 16.79 42.01 16. 02 —8.02 —2.02 —10. 04
S AT 36. 00 13.73 52.37 19.97 61.65 23.51 16. 37 9.28 25.65
JHAth, FH b 0.56 0.22 5. 00 1.91 4,94 1.88 4.43 —0.06 4,37
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Table 3 The transfer matrix of land use from 1991 to 2001 of Wuxi

2001
1991
EER Sk Vi3 LN 1 JE A Ho Al Hb
PER N ] 17 620. 00 7 648. 02 256. 77 4 746.15 957. 60
A 7793.28 17 670. 00 545. 67 12 730. 00 1.991.97
O 1250.19 7 366. 95 122. 94 4 725,54 888.93
R 250. 20 2 644. 83 966. 42 5121. 63 161. 82
S AT JH 145. 35 4212.63 5870. 16 198. 54 668.79
oAt JH 1.89 9.72 81. 00 2.70 141. 66
R4 FTHH 2001~2005 F L ihF AEBIEEST ({7 - hm?)
Table 4 The transfer matrix of land use from 1991 to 2001 of Wuxi
2005
2001
HoAth I EERE Sk A H i T b JE A3 H
EEp i1 6 707.25 1430.91 9.81 898. 11 193. 23
A 3 000. 60 12 390. 00 128. 88 12 520. 00 1772.01
il 2 509. 11 23 510. 00 71.19 7 883.82 960. 66
T3 6.39 311.94 412. 65 2 279.16 116. 19
JE AT 4 107. 28 8 766. 54 4.906. 08 870. 93 1270, 44
oA FH 4 105. 48 1 257.66 1 363.77 27.72 1 615.05
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Table 5 Changes of ground carbon storage in 1991,2001 and 2005 of Wuxi

] 1991 2001 2005 LSBT
i1 — — — 1991~2001 2001~2005 1991~2005
Btk WA/ SR WOR/E MR R/ pen pager R AR MR GEkE
A AR 216. 48 99. 68 90.73 98.71 70,47 98.89 —125.75 —12.57 —20. 26 —5.06 —146.01 —10.43
B 0.69 0.32 1.18 1.29 0.79 1.11 0.49 0.05 —0. 40 —0.10 0.09 0.01
E'TI“ 217.17 100. 00 91.91 100. 00 71.26 100.00 —125.26 —12.53 —20. 66 —5.16 —145.91 —10.42
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Table 6 Changes of underground carbon storage in 1991,2001 and 2005 of Wuxi

A 1991 2001 2005 224k 53 b
Fi2m . o - 1991~2001 2001~2005 1991~2005
st WO e R0 R R g e R RERR MR PR
FHbH  90.01  93.61  37.73  78.27  29.30  80.77 —52.28 —5.23 —8.42  —2.11 —60.71  —4.34
B iy 6.14 6.39  10.48  21.73 6.98  19.23 4. 34 0.43 —3.50  —0.87 0. 84 0.06
it 96.15 100.00  48.20 100.00  36.28 100.00 —47.95 —4.79  —11.92  —2.98  —59.87 —4.28
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10" t AEAS (L3 k 26. 32X 10" t/a,2001~2005 4F,
A PRHE A+ B ik 6 AR A 0 22 AE B LR R R
10. 60X 10" t/a, FHbL A A &R 48 1 58 Ok i &= 78
1991~2001 4E B AR DL 16.56 X 10" t/a Ay 4F 14 K &
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2001~2005 A [a] o H o /b (4 3 46 07K, fiff 3 il 2>
133.65X 10" t, 4 fLF Hy 33. 41X 10" t/a, EE
A L1991 ~2005 E R A R R G0 LR — 4
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B2 A A K, 1991 ~ 2005 2 14 a 6], AU 8 T
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22.24X10" t, IWKEFRIBORE . o8 i & H A S
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T J22 fith it B A D8/ o AHL S AR B R R, 1991 4F +

WRIERGE N 2 013,49 X 10" t,2001 4EWR FEfif 2 N
1 809.59X 10" t, F] 2005 4F 3k 2> %] 1 762. 09 X
10" ¢, A8 fb A R 17. 96 X 10" t, H 3 2 (14 3 2 A
1991~2001 4Ef% 20. 39 X 10" t/a F &K 2001 ~
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®T7 FH™ 1991.2001 70 2005 F HIFHREET X H(EE10° ELE 10 t/a)
Table 7 Changes of soil carbon storage in 1991,2001 and 2005 of Wuxi

A 1991 2001 2005 b
2 o o o 1991~2001 2001~2005 1991~2005
st WO e R0 R R g ek R RERR MR R
b b 453.11 22,50  189.91  10.49  147.50 8.37 —263.20 —26.32 —42.41 —10.60 —305.61 —21.83
R 234.58 11.65  400.20 22.12  266.55 15.13 165.62 16.56  —133.65 —33.41 31.97 2.28
A 1325.80  65.85 1219.49  67.39 1348.04 76.50 —106.31 —10.63 128.55 32.14 22.24 1.59
BRT 2013.49 100.00 1809.59 100.00 1762.09 100.00 —203.90 —20.39 —47.50 —11.88  —251.40 —17.96

4.2.4 R THHESZRABRILT RSN

T FRXT T8 T 1991 ~2005 4F My |-, b R il
T RGN T, S % 8 L AT 14 a kB Bk
b AR S AR G0 1 e PR A A — L 0 D i L 1991 4R
To 8 i Bl b 2B 25 R Ge b PR At i A 2 326. 81X 10" t, B

2005 4E R &5 1 869. 6310 t, 38/ T 19. 85% ,4E4A%
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i b AR A R G Bl A b s 8500 LA B HL LR
T3 R 1 2005 AF A BERRAA B 7 0 8 T B AR S R
Gt EAE LR 94. 25 %,
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Table 8 Total changes of carbon storage of terrestrial ecosystems of Wuxi

+ A 1991 2001 2005 Ao B
Fik - o - 1991~2001 2001~2005 1991~2005
ik HE/ % kR HE/Y% R HE/ X% P e R P
H FRRAER 217,17 9.33 91.91 4.71 71. 26 3.81 —125.26 —12.53 —20. 66 —5.16 —145.91 —10.42
HURBRAig R 96. 15 4.13 48. 20 2.47 36.28 1.94 —47.95 —4.79 —11.92 —2.98 —59.87 —4.28
T HEERRAE 2 013,49 86.53 1 809.59 92.81 1762.09 94.25 —203.90 —20.39 —47.50 —11.88 —251.40 —17.96
M 2326.81 100.00 1949.71 100.00 1 869.63 100.00 —377.10 —37.71 —80.08 —20.02 —457.18 —32.66

AR SO Y e J B Al AN SRR B RE A3 A T 1991 ~
2005 AEJCH TIT -+ M A 28 A T 0% il b A 2 R S8
AL HE AR 43 . 1991~ 2001 4 Jo 8 17 19 48
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10" t, SAF S, 14 a [0] Jo 8 1 i b AR 25 R G2 ik S
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A 8 ] Btk V8 3 e R, R 190 71 t/hm?, HEROR BT
M.k 121,186 t/hm’, e #fix /N, 2 92. 6 t/hm’,
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Bk 7 56 1 R P 2 8 2 [ 4 R A A i R 2
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OBV T AT
RIXSHEATIF R RN 2 56 SRk b iy LW N
F X T B i Rl M A S AR G B B i R AT A SR T RE
FATE—E W 1R 22, J2 4 J5 WF 90 vh A 2 B0tk ) Ly o
Hh R 22 5 R AL T BT e AL AR b X —
S awh T B B b AR BT TR A B S RO
WA o e A i A 2 AR I E B B BRI . e
PR VB A X 20 B A R i A R A A R
GERY BRI DI RE - K R Sk (0 22 5% L S 24 4 F 58 Y X
Fo BBIEEAR DU WL S I2 P, al LR AR 5T X
Sl il i 2 75 AR G0 B 4 S TR A Ry B ] A AL



%5 W)

fEof 2 55 BT RS HIGIS B J0 8 i i i A 25 28 48 B i I A 5

611

B TE B PRI AL 0 7 1D A AR A

S % 3Lk (References) :

[1]

[2]

[3]

[4]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

Smith T M,Gramaer W P, et al. The Global Terrestrial Car-
bon Cycle[]J]. Waier, Air and Soil Pollution,1993,70:79-37.
Schlesinger W H. Biogeoehemistry: An Analysis of Global Ch-
ange[ M. San Diego: Aeademic Press,1997.

Foley J A. An Equilibrium Model of the Terrestrial Carbon
Budget[J]. Tellus.1995.47(B) : 310-319.

King A W,Emanuel W R, Wullsehleger S D, et al. A Search
of the Missing Carbon Sink: A Model of Terrestrial Biospheric
Response to Land-use Change and Atmospheric CO,[]J]. Tel-
lus,1995,47(B) :501-519.

Piao S L.Fang J Y, Philippic C,et al. The Carbon Balance of
Terrestrial Ecosystems in China[ J]. Nature, 2009,458;1009-
1013.

Fang Jingyun, Liu Guohua, Xu Chongling, et al. Biomass and
Net Production of Forest Vegetation in China[ J]. Acta Eco-
logica Sinica,1996,16(5) :497-508. [ 74 = » X1 [ 4 , T 22 4%
A TR AR MR B 0 A B R AR e LT L AR SR L 1996,
16(5):497-508. ]

Fang J Y.Chen A P.Peng C H.er al. Changes in Forest Bio-
mass Carbon Storage in China between 1949 and 1998[]].
Science,2001,292.:2320-2322.

Fang Jingyun,Chen Anping. Dynamic Forest Biomass Carbon
Pools in China and Their Significance[ J]. Acta Botanica Sinic,
2001,43(9):967-973. [T ki == » W4 V- v [ 2R MAE B Bk 2 11
AR B RS LT A 2 4. 2001,43(9) : 967-973.

Liu Guohua, Fu Bojie,Fang Jingyun. Carbon Dynamics of Chi-
nese Forests and Its Contribution to Global Carbon Balance
[J]. Acta Ecologica Sinica,2000,20(5) :732-739. [ XI] [& 4& , {#
TAAS TR 2. o [ AR ARG 3h A8 B x4 ke V-4 i sk [ .
He 5241, 2000,20(5) : 732-739. ]

Wang Xiaoke, Feng Zongwei, Ouyang Zhiyun, et al. Vegeta-
tion Carbon Storage and Density of Forest Ecosystems in Chi-
na[ J]. Chinese Journal of Applied Ecology,2001,12(1) ;13-
16. [ERR B B = 48 P E SRR A S R G
e fith 5 0 Bl % BE W [T ). 0 AR A 2% 4. 2001, 12 (1) 2 13-
16. ]

Chen Xialin. Researches on Carbon Sequestration Functions of
Main Forest Types in Northern China[ D]. Beijing: Beijing
Forestry University,2003. [ 48 pk. f&db 3= 5 75 bk 25 B0 0% ik
TCZ AR D], db a0 b mtkolk K, 2003. ]

Xu Tianshu. Study on Forest Biomass and Carbon Storage Es-
timation based on Remote Sensing Information[ J]. Forest In-
ventory and Plannung,2008,33(3) :11-13. [ # K &j. %t T 38 J&
5 LI R OMR A i A A D R AR I S L. Al 18 e R
2008,33(3):11-13. ]

Guo Zhihua,Peng Shaolin, Wang Bosun. Estimating Forest Bi-
omass in Western Guangdong Using Landsat TM Datal J].
Acta Ecologica Sinica, 2002,22(11):1832-1839. [ 5 & 4&, %
A SEAAZR. R TM % 52 550 74 1l XA bk A i T .

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

H A2, 2002,22(11) :1832-1839. ]

He Q S,Cao C X,Chen E X, et al. Relationship between SDA
and Biomass Derived from LiDAR in Mountain Areas[]].
Synthetic Aperture Radar,2009. APSAR 2009. 2nd Asian-pa-
cific Conference on,2009:136-139.

Zhang Yili, Zhang Wei, Ding Mingjun. The Difference of Com-
puting Carbon Stocks Caused by Land Use/Cover Classifica-

tions A Case Studied in Hainan Province[ ]J]. Progress in

Geography,2004,23(6) :63-70. [ k488, ik &, T ZE, £ T
TR /B R R 2R — LU R A A
MABILT]. MR 2% 3 . 2004, 23(6) :63-70. ]

Piao Shilong,Fang Jingyun. He Jinsheng. Spatial Distribution
of Grassland Biomass in China[ J]. Acta Phytoecologica Sini-
ca,2004,28(4) :491-498. [FMI e, J5 K5 2, B A v [ R b
TR A i R 2 o3 A i R L) . A 9 2R 25 7 4R, 2004, 28
(4):491-498. ]

Xin Xiaoping,Zhang Baohui, i Gang,et al. Variation in Spa-
tial Pattern of Grassland Biomass in China from 1982 to 2003
[J]. Journal of Natural Resources, 2009,24(9):1582-1592.
o e 3 L 5145, 1982~ 2003 4F ] 4 4 90 i
M AL BE ST [, 1 48 B8 B2 4l 2009, 24 (9): 1582-
1592. ]

Fan Jiangwen, Zhong Huaping, Liang Biao, et al. Carbon St-
ock in Grassland Ecosystem and Its Affecting Factors[]].
Grassland of China,2003,25(6);51-58. [ 471, 3¢, 4l 46 - ,
W, 45 RO A A FR G0 B A i B L e DR LT ) v R
2003,25(6) :51-58. ]

Wang Shaogiang, Zhou Chenghu. Estimating Soil Carbon Re-
servior of Terrestrial Ecosystem in China[ J]. Geographical
Research,1999,18(4) ; 349-356. [ T 245, J&l IR i, [ i b
A LR A FELT . M BRI . 1999, 18(4) :349-356. ]
Liu Jiyuan, Wang Shaogiang, Chen Jingming,et al. Storages of
Soil Organic Carbon and Nitrogen and Land Use Changes in
China:1990-2000[JJ]. Acta Geographica Sinica,2004,59(4)
483-496. [XIZ0 0L . F L3 BRBE W . 45, 1990~ 2000 4F & 1
B AFE RS AT L) ] H 24, 2004, 59 (4) ¢
483-496. ]

Zhang Wenjuan, Wang Shaoqiang.Chang Hua, et al. Applica-
tion of Remote Sensing Technique in Soil Carbon Storage Re-
searches[ ] |. Progress in Geography, 2005, 24 (3): 118-126.
CoRSCHR , F 4058 # A, 45 38 IR TE 1 B At 1t Ay 530 b 19 2T
[J]. b FRRE 2 3k R, 2005,24(3) : 118-126. ]

Zhou Tao, Shi Peijun. Impacts of Land Use Change on Soil
Organic Carbon Change in Chinal[ ]J]. Advances in Earth Sci-
ence.2006,21(2): 138-143. [ % . s 55 22, 3t ) 128 £k b
o R e it A R e e R e L) ] b R 2 iR, 2006, 21
(2):138-143. ]

Li Linghao. Land Use Change on Grassland Ecosystems of
Soil Carbon Storage[ J]. Bulletin of Botany,1998,22(4) :300-
302, [Z=u . b R 28 A X 5 J A 25 2R 46 - SR A 11 52 i)
(1], MYy 24 . 1998,22(4) :300-302. ]

Shi Lijiang. The Research on LUCC and Soil Organic Carbon



612 ®mOm OH R 5 N H 526 4

Pool of Shanghai based on RS and GIS[ D]. Shanghai: East [27] Jin Xiaohua,Liu Honggang,Song Yongchang. A Study on the
China Normal University,2009. [ 52 F|VT.. % F 1% B GIS £ Productivity of Secondary Shrub Thicket and Shrub-Grass-
g s R AR S ek FE T 5 (D). B BRI R land in Yixian County.Anhui Province[ J]. Chinese Journal of
%.,2009. ] Plant Ecology. 1990, 14 (3):267-274. [ £ /NE . X1 % 49, K ik
[25] Wang Yanlin,Xu Xinwang,Cao Zhihong. Influence of Change B RS B RN RE RN = s (1) AR TS
in Land Use and Land Covering on Soil Carbon[]J]. Journal of 2 5 WA W) 2 2 R . 1990, 14(3) 1 267-273. ]
Chizhou College,2008,22(5) ; 83-88. [ VI #a #, 4 {5 IE , # & [28] Li Wenhua, Wang Qiji, Luo Tianxiang, et al. The Biological Pro-
2T 4 U P RN 25 A8 b % 4 SR 2 0 s [T ). St 2 B A duction of the Tibetan Plateau[ C]//Li Wenhua, Zhou Xingmin.
42 .2008,22(5) :83-88. ] The Ecological Systems and Optimal Utilization of QinghaiTibet
[26] Eggleston H S,Buendia L, Miwa K,et al. 2006 IPCC Guide- Plateau. Guangzhou: Guangdong Science and Technology Press,
lines for National Greenhouse Gas Inventories[ R7. Prepared 1998:183-270. [ Z= 3¢, F Jg 3k B K AE 45, i R 1 B )
by the National Greenhouse Gas Inventories Programme, P [Cl/ /2R 30 R 24 R R R A A R g S AR AR
Published: IGES.Japan.2006:31-32. T TR BN A, 1998 :183-270.

The Estimate of Carbon Source and Sink of Terrestrial Ecosystems
in Wuxi based on RS and GIS

Hou Xuehui'*,Niu Zheng', Huang Ni', Wang Lijuan’
(1. The State Key Laboratory of Remote Sensing Science ,Institute of Remote Sensing Applications ,
Chinese Academy of Sciences,Beijing 100101,China;
2. Graduate University of Chinese Academy of Sciences,Beijing 100049, China)

Abstract; With its macroeconomic and real-time, Remote Sencing(RS) can be used to study the spatial pat-
tern and time trend of carbon stock of terrestrial ecosystems. RS technology plays an important role in esti-
mating the carbon sink function of terrestrial ecosystems. For carbon storage in terrestrial ecosystems in
China,many scholars have made great results. However, most studies just concerned about a certain type of
ecological system,and research on rapid economic develoment regions is even less. According to the meth-
ods in measuring greenhouse proposed by IPCC-LULUCEF, using of data from Remote Sensing and litera-
ture, this paper analyses the carbon sink function of terrestrial ecosystems of Wuxi City from 1991 to 2005.
As a result, the land use of Wuxi City has a great changes form 1991 to 2005, especially the conversion be-
tween different land use types is obvious. Because of the land use change, the carbon storage reduces
145.18 X 10* t totally, so the terrestrial ecosystems is a carbon sink. Particularly: the carbon storage of
ground, underground and soil decreased by 145. 91 X 10* t,59. 87 X 10" t and 251. 40 X 10* t. As far as the
carbon sequestration potential,the forest is largest for 190. 71 t/hm?® ,followed by 121. 186 t/hm?® for grass-
land, the smallest is 92. 6 t/hm” for agricultural land. The reduction of forest area results a number of car-
bon released.

Key words: Terrestrial ecosystems;Carbon sink and source; Wuxi City; RS and GIS



