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Carbon sequestration and its potential by wetland ecosystems in China
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Abstract; As one of the important ecosystem services of wetlands, carbon sequestration of lakes and swamps in China were
investigated in this paper. Based on the reported bulk density and total organic carbon content, we estimated the carbon
sequestration rate of major lakes and swamps regions in China. The carbon sequestration capacity of lakes of the whole
country was 1981.87GgC-a™'. Lakes in East China exhibited the highest carbon sequestration rate and the greatest carbon
sequestration capacity. Swamps demonstrated a total higher carbon sequestration of 4.91TgC, 1. 47 times greater than that
of lakes in China. Among the five varieties of swamps, mangrove had the highest carbon sequestration rate of 444. 27 gC-
m “a”', while the inland marsh was of the greatest carbon sequestration capacity, the amount was 1501.12 GgC a™'.
Wetlands reclamation led to huge amount of carbon emission, and the carbon loss due to reclamation of lakes and swamps
were (.82 and 26.9Tg, respectively. After the great flood in 1998 , wetlands recovery policies such as returning farms to
lakes and swamps were implemented. The carbon sequestration potential of wetlands recovery was 30.48GgC - a™',
including 30. 26GgC- a™' from returning farms to lakes and 0. 22GgC-a™' from returning farms to swamps. Under the
ongoing National Wetland Conservation Action Plan, the carbon sequestration potential of wetland restoration was estimated

at 6. 57GgC - a™'. Accordingly, wetland protection and restoration can improve the carbon sequestration potential of

wetlands.
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CSR =p xSOC xR (1)
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BB ) CSP [ R #2( CSR) FITEI AR ) (A) BFRR,
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BRI SR FORRSERD 'O BRI E I AWIH N EBE R (32 1) . 388070 5 B R R 2 H 1R
K, AT 3.48 ~ 123.39¢C-m ™ >a™' o X EKLEHWIEEH R S X, B AR EEH X B8 H 525
5 S X WTEIIE M 25 55 D X 9 0 M 5 8 S X VB e AR L R X 5 1 X A B M AT
=i

A B E BRI T AR B X BB > S20T IR X WA > 25 5 v SR X 34
TN > I B X WIS > AL TPEGX 5 1L KM, MBS X P ERER, 44 5%
WX B4 TR S R AN X B TR ST . REI WG M B ETBRAE 1 K 1981.87GiC-a ™", HFAREF
TR X VAR > S0 SR X WIVEIE M > 5 0 SR X VAR > = 3 R X WV B M > R R
X510 X WS (FE2),
2.2 REEED M ERE S

B BB R E VR A TR AT B BE VR AR TR VeI 3 N L TE TR B AR MB B A 2
AT . IRIEHCER YR ™ ™ | TR R T Fh R BRI B B B R A BRI 2 5, o kg
M B R 2R R, 53 444.27 gCom ™™ a ™' K BHERERIETE, 0 235.62 gC-m ™™ a ™' i T ARt EEE
(67.11 gC-m™a™") , YeHRFE BV 5 V8 AN S IRTR R I B o R B o Eh LT N IR E TR AR M 4R 14 T
BB TR, 53] 36.65% ; HW BIBR AL B R, 53] 25.88% (F£3) . RECRMMIEIELHE

@ Parish F, Looi C C. Wetlands, biodiversity and clmate change. Options and needs for enhanced linkage between the Ramsar convention on wetlands,

Convention on biological diversity and UN framework convention on climate change. Tokyo, 1999.

@ WK WEX. EEIFARERERES AKESHRMMERE. ©EEEBMEIRE. Hup://www. marsh. csdb. cn

hitp : //www. ecologica. cn



23

BBeE & hEBHESRERBIRAE S

465

B B R, (E T ARE/D , B89 B B H ZE R T R AR AR o
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Table 1 Carbon sequestration rate of lakes in China

HX A ElpkE R
Lakes zones Lakes Carbon sequestration rate (g-m %a~')
RN IR X BRI 24 1L% Dushan Lake 63.71
Lakes in eastern China 1L # Weishan Lake 24.91
Bt Hu Lake 29.81
B Chao Lake 40.78
K Tai Lake 16.82
## Dong Lake 129.39
SR JEH X YRR L5 323K Wuliangsu Lake 48.84
Lakes in Mongolia-Xinjiang Plateau 18%¥F Dai Lake 30.33
H5H Qinghai Lake 22.95
FE42# Hulun Lake 45.43
41585 Hongyan Lake 20.45
ZE B Anguer Lake 32.21
T H R L X BRI M Dian Lake 35.43
Lakes in Yunnan-Kweichow Plateau i # Lugu Lake 6.60
#21F Cheng Lake 34.80
H% Er Lake 3.48
B R F X ¥R {F4#% Dong Lake 6.47
Lakes in Tibet Plateau A4t Julucuo Lake 5.60
B FRéE Selincuo Lake 3.85
#5114 Ximencuo Lake 10.47
1§ 7K Qingshuihe Lake 5.12
AL IS 1L X BRI A /A 7 Xiaoyuliangpao Lake 5.47

Lakes in northeastern China

®2 REMRRMEBEENLESN

Table 2 Carbon sequestration rate and capacity of lakes in China

AR (km?®) EERE(eCom >a™") Bk (GeCra™)
T
BRATRARE] Types Area Carbon sequestration rate Carbon sequestration
E%ﬁ?ﬁf&z%?ﬁﬁf& 21171.60 56.67 1056. 49
Lakes in eastern China
TR O X BT R
Lakes in Mongolia-Xinjiang Plateau 19700.30 30.26 5%.13
TH R R X IR
Lakes in Yunnan-Kweichow Plateau 1199.40 20.08 24.08
TR S X BT R
Lakes in Tibet Platean 44993.30 12.57 283.53
ZRALPIE X 5 L X #E R
Lakes in northeastern China 3955.30 4.49 21.64
BT Summany 91019.63 1981.87
£3 REFRMHEGERNEHEN
Table 3 Carbon sequestration rate and capacity of swamps

HER IR TR (km” ) Epk#E(eCom a™) B F1(GeCra™")
Types Area Carbon sequestration rate Carbon sequestration
B R B EEIR R TBTE Peatland 42349 24.80 1050.26
J& U8 {8 1% Freshwater marsh 24977 32.48 811.25
A EE#EE Inland marsh 22369 67.11 1501. 12
VG P EE1H costal salt marsh 1717 235.62 404. 56
LT BRI Mangrove 2561 444.27 1137.78
E3T Summary 93973 4905.03
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2.3.1 RHEEREER E RS

FEMHZRE B R E B, SRET BN R ERE . RE TG 7R LR E b2 A8
DHEERIR, BIERER =T RERD S AR BB , 5 W s B AR R BT Bk 8
53315 0. 82Tg 71 26. 90Tg( 3% 4) K IBHbFe1b AL F BRI AR B im K T LBk H

F4 EREBTRET BN T HEGEGRN

Table 4 Impact of reclamation on carbon pool of lakes and swamps

1 e B () BAERRKR (em ) R 09-£ MR (Te)
) Area lost Carbon lost Soil carbon lost

FEl# 75 H Reclamation of lakes 130 x 10° 63 0.82

BEIT B Reclamation of swamps 445 % 10° 604 26.90

1998 AER YT L MAETTBEK G , FREREUT 18 HiR# B HiR R B HK . @ T ik
T AL R SR Bt , 15 B BB 1 FE RV 1 43 )4 30.26 GgC-a™ F10.22 GgC-a™'

®5 BREEH.TEHEBEN
Table 5 Carbon sequestration potential of wetland restoration

PREIEH TR H (km? -2 ) BBk S1(GeCra™)
Restoration measures Area potential Carbon sequestration potential
IR HiE# Return farms to lakes 534.00 30.26

iB H 357 Return farms to swamp 8.88 0.22

2.3.2 BRI TR ERE S

FEEXHEMIRE RS, BRI ARERD TEZNER, HE(PERBRP T30k, 2 2010
EHERGBRIEHR ARENFERARBMZBNEE D) 2020 4, ¥ B P IRERBILEERMRM, 2003 4
45 Bestt v i 2 B R AR 7 TAEHRID (2004 ~2030 47 ) 421 , 3 2030 47, {5 90% Lh E B RRBHZ B AR
PR ; [l , K 58 BB R R T2 140 J7 hm® , AR 4% SEHERL R, 2005 ~ 2010 4298 319K & 4 [E e ¥ ) 2 6. 57
GgC ca™'s,

6 2005 ~2010 £FiBith i S W ERE 1
Table 6 Carbon sequestration potential of wetland restoration during 2006 ~2010

. B (k-2 IR T (GeCra ™)
Area potential Carbon sequestration potential
R RIEHIPKE Peatland restoration 200 0.50
V¥R bk & Coastal marsh restoration 100 1.18
LI AR E Mangrove restoration 37 1.65
REPHITHPKE Restoration of lakes in eastern China 346 1.96
PaAL#ITH PR E Restoration of lakes in northwestern China 424 1.28
3 g

3.1 FREBITHIE Y E AR RE S

BRFMREZRE WX INAERENNERZREZ — B THRSIRIARMERE S, Eim L,
I HokZ SMREIBAAIR, NI TUBE R G JURY PR S 2 MG, S MHERERNERADE,
BAREEBIIH A RS, TR T R XK SR, Ao Z Mg Ry, XU i
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BT B TR — A E BRI, = REFEEE T RILENE, BERE, BKERE, AT/
BIYE YA TR, e SE, DU R RS , B kEe B

N RS S E S H WA BB, RERTADFE, TRV AFESIR S, AJKHEshaE
B TFIRB AR, INE B KBk KRR S, S XA SNEY R L, SIS R, Wb, KB/
TR EAFEAE, — FEEEHARE, IR mOSE¥N. 5—FE, ERANEERL, K
AR FET R B ARG Y, SIS MIA R T LT MUTRE RN T T4ERE LR
R JIRY TOC FEENEE" . ZREBEREMEPZARE S TIRB K, EE R LR
G FE B 2R R T Y 10. 19 £,

BARARESIE—EBE DR T 870 A AR B 6k 68 ) , (B 58 20 52 15 B0 1A T AU A A
o W4 TTLLEH , IHARKEINAR ERE KRG, A T 4170 18 M 5 0 MK Bt A i e ok, 20
FEAR A ZEXHINTA B9 TSR
3.2 RERFEMmEEBRES

REVR R EE D MIEF B R, R KNSRI X, SARFES I b 3B R &4k AR KRR H T
BRYENEANMBENY RN 3%, B, REMZRE BB, B EEPHANERK, BT2ROTR
FRIBHE B AMELELEE 45°F 65° 2 ] , 3 EE Y8 5% 18 M F) T34 T B 2R A By — BE RIS A o

RAIEHIE 2 A ERE R WIS EL L, FIARER LR, AL, ARRBHE A= s,
FHM TR AR B RIS, LR TR AR 76 5 - S B R b B A 5= i B ks 7

TERGETE , JOKE (Spartina alterniflora) M HALKEL( Spartina anglica) 2 X BEME YRR, BIMEANE
REREYEIARE, 4 BB EAEREDY . BEKRS TR, KRR KBS, Kb g
R BB TUTRE , T 76 V% B 4 B A K IR B /D, TR M m SR 2 £ BB, MR T BB IR
mRP

AR FEAERE R FRL L AU KRB 40 /N TUR YA A PURTE Uk RF
HILLRIAR 138, 3F A TTAR T i T IR A0 KB 0 R B R KB UTAR Y, B LG 2T PRV L B o R A . 9F
B BRI AR T B, R KR B Y R AL AR 13

BARUTHEERVR AL ARIE H B B0 H K (B ToX P Rb KB IR M L B 55 )L H4E3R, Bt
R YGEFERIE T ARZ) 2. 00 x 10°hm” DL b, 4824 FHHE T A 50% o BN 7 LA S B s e IX op g 41
PEARIE H AR £ 20 1ih40 50 4ER3089 5 75 hm® FREBIERIA R 2 77 b’ . ENTEBRE S 0 R IEBR TR
AR
3.3 {RPFIIRE B

AR ARG (Y B AR B RS BRI IR B R 0.2 ~ 12g-m™a ™' W IR FEBRE N
FHMBEMAERRE ., HIHRBUSERITEIE , 4E37 MR BT H 0 B Gkd ), X3 T3 hn i A= 22 R Gk B2 A0
FFERER AR E . BRI PEIMNORE], kIR G , ZR4 R E ke REIR, E 2
RRELRBIR, RSB > FreE s MRS ik SCBR ULHA , 3B 100 M Y [ B 7T AR
BRBAKTF. X—T5 T VLA R B ik 1 b T3 bz H , 55— 05 T 6B SR BCR SR8 T AR P A K 55 18
AT DA P42 2 N M Y T B D
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