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PR HARF S (peat volume approach). i % & ¥ (car-
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SR e A TR R WU 2 3 T2 X s 2 A e e b ) P A TR
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B T o ZLSR AN AR ZE. W Chen A A
BT T IR E A /R S X e s ik 72 0.48 Gt C
7E4+; Holden 1 Connolly" i Fi R 5 i 1A A 2 /K 22
JB U LU B Rk ik I R2.3 Mt C(Metric ton of
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Joosten'", yuZ A\, FAO(Food and Agriculture Orga-
nization of the United Nations)/IIASA(International
Institute for Applied Systems Analysis)/ISRIC(Interna-
tional Soil Reference and Information Centre)/ISSCAS
(Institute of Soil Science, Chinese Academy of Sciences)/
JRC(Joint Research Centre of the European Commission)
(https://www.fao.org/soils-portal/data-hub/soil-maps-and-
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L A LR B XK, (R e X sk T fE IR AN
JEUEsH, VEIT T B BOLAE SRR Al . AR A%
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Figure 1 Peatland area between China and the World
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(United Nations Environment Programme, UNEP)AJR &
J5 H e G U8 5 M T AR A 12.88%10% km®, 7F Yu%i A
FIXuss PO g 2 6, o )T TSR 5 i T
11(487.75 T km’)142.64%.

R e A 2 AN T o 3, FEFR AT
FETTE R, BT s AP E AP, (4 vT BEPEAR /DN, i
HAUAEGAEAEN RN F R, (X S5 (U e 9 5
TERE R TR [ U o b2 0 ) A SR BEE T HE B A
UTAER, 1EEGH AR IR 73 R EOR A WA P
Ji&, (g5 ) e SR AU e b A3 A B TR AR B T
BRI, B ARG 45 45 18 BB 5 7 SR B X
FRACHE X YR S VR PR A A AR HEAT T 0 # XA
T Sentinel-1 A SLCEIAF#AL. Landsat-8 OLI_TIRS
FIDEM%: 2 Jtid i, 454 Ve o M IR A Bk 5
AR B, XS A v A T AU o b Y 2 [ G
e BT THREL 45A8 N T aCHii g fig s g, =
FMO B S5y B 20144 FF 067 4= 5 115 8 XJF
& T e mRIB R PE VR A, H AT e T 2 .

2.2 rPEDE SR R A AT

EAER AR 20 40 8O4FFL 5 Hl T 7B 1) 4
Ue e PR A TR T3 T 3R A (] b DX A e B it St
fudg PR R b A R 0.95 Gt C, Hih m i
Xifig 2, #50.139 Gt C, 53 S R114.6%.
(RS AE T Ve R MR it T 6F, AT LT 5 244 R
50%I15, PRI TR e A LT i
(2255, 2208 T U6 e BRI S XA 5 s s . X1
W8 AU ORI RETE 20 120 8OAF £ 4 [ g 7 B R 2 $ic
RN [, 455 b Rk BE K B 5 T (A v R
22 Be 2 AL EL 5 A0 A A5 BT ) AT G B, 240k
()8 e A AR, A A A TR L U e A LB G
1.503 Gt C, AH4F3% E 1A PR B % 50.8%~3%(50~
180 Gt C), 1 tH YR A HBRAk E1190.23%~0.33%". H:
F i TR I S LX) IR 56 2 e e AT LR A 1A
0.63 Gt C, )57 5 X Y58 R 4 H e e b AT AL
WAt 0.053 Gt C; ARILK/NILZIE 1y e e i figs 1t
H0.049 Gt C, KHIIH40.048 Gt C, =V PN
0.015 Gt C; =HEE(0.28 Gt C)FHKITH R J5
(0.09 Gt C)t 2T = A PLakff = i HbIX; m iR
P 5 A A DX i A DX R A L i i A2

A oK i DCRAR bl X% [ e e M AR 9% i 30
X, T UVRHARFL . Boes B e i B) I RRY, 22
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X5 7R it 4 L e A B PEAG 3 7E0.39~1.42 Gt CZ
[l (013182090 SEa 040,75 Gt C(IEI2). WangZ A3
TRE 10004 [7] [ (1A e SR FH G 8 e e b T R4k, Al
S 1] R 3 A T 7 0 2 D L Al [ a0 75 e e 24
40.07 Gt C, {H RIS o b i FRAR Ak ) S e AR 0%
i D B A AR, R X PRk MRl P A 5 A
0.14~4.34Gt C, FHL1.56 Gt C(&2). xIFRizE A1
PL19834F st Jin i p= SR i A Bt S 32, A2 24 ishl A 1)
NTI~ W BRI, T R BT 7 0 ) i A e xfE LA 55
S0 B AN, AR AR X B A k0. 14
Gt C; WangZs \"SHIRAE % 8 AT R AR seAt s
BT T T UL B, (HE XS F 2R b M X () e e b T
PR 2 25 o F K, Wang e A% T 4340 X (4 45
LT HWRE . BIpVLE) U % b i BRUL BE R
2050 km’( = VT - JEL U6 5 i i ARG 324350 km), B
H0.21 Gt C, AR TIA T [ bkl F e J5 w4
TR G [ b U O A R A ) AR G X (L AL
TH. THRAE. BRITA. NS BIRX RIS
DUJRTT . 2422 W0 38 10 5 MR 0 17 ) e Ak M T AR
82870 km (= ITF- 5L Jfe 5 Hb 1T AU 410520 k), Bk
JEJ94.34 Gt C. BAEC SR T 1348 ok B LI
ERRAE R, T WangZE A TR BRI 1 U S
RSB, N [R)27 38 X AR A0 M X308 e s T R R /IR A
{8 22 552 T BOUR AU X V8 he Huiik 8 22 57 BRI £ 2
(A bAh, HAth b DX e e MBSO 14 J2 155 B8 A 22 1 J
SO P A R A B s TRD L, R

2.3 vpIElE et bR AT R BE AL
WL K30, B FRIRDL b L T AFHRRERY

U9 AR 14
B EFZ AR
D3l
ChenZ AP
WangZs A8
SRR
RPN
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Figure 2 The carbon storage of peatland by different scholars in
Northeast China and Zoige region




e e o HL i & B Ak RAR. Je b &2 B R — & Ak
MR, MR RS AL SE Ve A 7 i S )
ZEE IR, Jese b b RAH A SIG M. —E 200
PR TR b RS B BR LAZZ A L BT E], BP0
fifk R A H K (apparent carbon accumulation rate, aCAR)
2 B R e b i BT . RS TaCAR
AR ARIE R R BREPIRAES R C e 24E, |
aCARME N — SRR BRI, R R ATV
DIk AT B 2248 i iX — B Az 1 8 (autogenic process),
SRR LS s LR Y I A SR ERBE 25 . Clymo! %k
A AR UJZ B2 43 ) HLAT TEE (AU o B A\ TR R i
FEL, DU e 10 AR B AR SRR EA T T AL,
RUTE AR 2o Mk R FR A AU v g oy 22 81 HL B AT 520 7,
#HZE HAT8 25 . Charmani AP FHIClymo
BRI i e R %, 1A H HaCARM 2
(deviation), LAMRARFEEBR T A AR IR BELHCR,
{HIZBFFE I 25 1 H g Ron i B R A2 4k, A
ek R R A XA, AU — BN N i aCARFIX.
o8 14 8 A b 3 25 TR RUAS £ R e F LR AR Ak, Yul)
FIFH ClymoS 28 43 551 %o Rl W S R R ik i A 7 e, 17
T “Super Peatland” /7 72 A 57 2 BRIE ¢ b 4 il -
(net carbon balance). 7EIZMFFTAYFERE [, Liuds o)
PAASYR S5 — B[R] Y ) aCARBEA T4, I Clymo
AR o g P i b 3K — B s ] P Al TR MAC S8 3% AR i
PRI, R SO 3R e RS 8, A5t Vi 22
TR,

ZRACHLIX SR IR, R o b XA AE K
AT, PRI IV, Gl PERRIR T . X AEAR R
AT S R YR, YRR AT DIAR LY
HARAE oK, Fit— M3 e Y 45 &8 e
He. Xing% N5 AR AL H X8 A5 T =3P JR AL
PR KA RN B3 12 JE AL IR AR
1% (peat basal age)FHEIE LM & B, ARAbHLIX e 1 Hh
(1 % BRI I Ve R MR & T i Ry
HRR AR, AR X A9 U8 e 7E 40t i e
KR, (HiRb SR 0 5 KA AR T e s it
—3, EE AT R AR TR e s b ) SR SR
fEFfE Em SRR M SF AP IEA T A, A F T
e e b J B R SR B S50 S IR, e s b st vl LA &
A/ M RA YA SRR e e e A 7 B 5 4y
B P2 IR, e s i il SRERECR A S 1. &R
W 7B KR AR I H X 1 = ROk IR, il AR

A SRR R R AR R 2 XU R vT R R AR A ARt
HuIX BV R I b R i R C (K3 a)). B ZEK
B R TR AU X R KD, 255 Kk A 7K B
1. Bk BEUHCR A A HBUE R a0t Xl RS Y
A i 2 2 K HER A o0, B K BHAR ST B B
EABA A, BRI 5E, YA = s,
B TH IR EP 10~6 kallilF], ZWFEHERGE
Pl hoik, 52K SH R S5 B E AR, ARG A8 e e
BE B IEN LR, ik BFECRIF IR T RE(E3(b));
6 kalloR AR B BRI MRS, T3 & T ARJbHIX
AR AT, T HLAY B AR G
i, AR AE I 3~1 kall B35 3] TR R &K T TR
1 SO |51 = WSS D e R i | B S N o - s L2 )
58.8%, M5 ANV B 2B XAk I iz nm. J4E
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BRI 2. A S SRR A5 R s (e ik Ve s A
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WAL R, RS AR IR B o, [RIAE
it U BAEE g .

TR e S TR [ fe KA i FE e i oA X, Hole
R A B BB RIS S, FESAE S R
FHb R AT R e e S AR VLA M A X 3. Xu
2t N O BT 8 IR AR 2 TR R M SR IR AR I, A
RZIX e ML K ER AR 3 2 XU B i A o, Tk
T 87 FL AT W B 45 R 9T A K R & 175 9 = IR AR
kW) R T A B Ve kR F A B TR A
mt® o Lin&e A\ FERT AR 3SR B SRl B AR AL T
178 W 1L DX (U 1 R EC AT, & 3R AR R (] s
IREh TP LT . o UL s e mit & T S
TEIREENLRIAAEAE S L. BT Rhk BRUHR, 2R & 2
B9 45 SR 2% W U8 e M TE L 4 T Shy iRk 1 s 4 o B0
i BAR Y E i PP 3 (). AR AR SRR BT 5
T, WangZ NP4 R 35 5 LU % b f ik 2R EFTIF
TR, TSR MK REUE A2 1665 2R
i, AsEss LAk R R & T ARG
Ve e a1k A S R iR 1k, Yk 2N
BRI T R R RS IR R R 4
B M 2% A3 . IKDLREAR, AR LA B P8 e il
I, RF TR BT ZE BRI, YRR ol 5
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Figure 3 China’s peatland initiation frequency, carbon accumulation rate and paleoclimate indicators in different regions of China since the Holocene.
(a) Northern hemisphere summer solar radiation at 30°N (blue curve) and at 60°N (red curve)m] which represents the temperature, and the oxygen
isotope record at Dongge Cave™ which represents the monsoon intensity; (b) peat basal ages frequency (#=173) and carbon accumulation rate (n=20)
at 300 a interval in the Tibetan Plateau""); (c) peat basal ages frequency (n=312) and carbon accumulation rate (#»=107) in Northeast China at 200 a
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Peatlands, despite covering only 3% to 4% of the global land area, constitute a significant one-third of the global soil
carbon pool and are closely linked to climate change. Understanding the variations in the carbon pool in peatlands,
determined by the balance between net primary production (NPP) and organic decomposition, is crucial for comprehending
the relationship between the global carbon cycle and global change. However, the response of the peatland carbon pool to
climate change remains poorly understood, contributing to a significant source of uncertainty in climate projections.
Consequently, the study of peatland soil carbon pools has attracted extensive attention as a research hotspot among
scholars. This paper provides a concise summary and evaluation of three estimation methods for peatland carbon pools:
The ‘peat volume approach’, the ‘carbon density approach’, and the ‘time history approach’. Each method is analyzed in
terms of its advantages, disadvantages, and sources of uncertainty. The ‘peat volume approach’ and the ‘carbon density
approach’ subjectively homogenize the thickness and carbon density of peat layers during the calculation process,
neglecting the autogenic processes of peatlands, which can lead to potential errors. In contrast, the ‘time history approach’,
based on precise chronologies, calculates the net carbon balance of peatlands over time intervals and aggregates them to
determine the size of the peatland carbon pool. Through the comparison of different studies on the distribution and area of
peatlands in China, it is concluded that the most accurate estimate of China’s peatland area is between 10.07% 10* km® and
13.70 x10" km”. Additionally, several studies on peatland carbon pool estimation in northeastern China and the Zoige Basin
indicate average values of 1.56 Gt C (0.14—4.34 Gt C) and 0.75 Gt C (0.39—1.42 Gt C), respectively. Furthermore, an
analysis of peatland development and carbon accumulation characteristics in northeastern China, the Tibetan Plateau, and
the Chinese subtropical monsoon region since the Holocene suggests that the primary driving factor for peatland
development in northeastern China is the decline of the East Asian summer monsoon. Additionally, the carbon
accumulation rate of peatlands is jointly determined by both summer solar radiation and monsoons. While the climatic and
environmental mechanisms of peatland development on the Tibetan Plateau remain contentious, temperature is considered
the primary factor promoting variation in the carbon accumulation rate in this region. In the Chinese subtropical monsoon
region, a considerable number of peatlands developed during the MIS 3 period of the last glacial maximum and the B/A
interglacial period. However, the majority of these peatlands have disappeared or been buried, with only a few remaining in
mountain regions. Furthermore, since the Holocene, the development and variation characteristics of peatlands in the
Chinese subtropical monsoon region have not been clearly evident due to high decomposition environments and strong
human activities, necessitating further research. In terms of future predictions for China’s peatland carbon pools, it is
projected that the peatland carbon pools in northeastern China may increase over the next century. However, evaluating
future changes in carbon pools in the Zoige Basin is challenging due to limited predictive research. Therefore, future
studies should focus on updating the distribution and area of peatlands, improving peat carbon accumulation models, and
enhancing the monitoring of peatland carbon fluxes. These efforts will contribute to establishing a relationship model
between China’s peatland carbon pools and climate-environmental factors.
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