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Spatiotemporal variations of natural wetland CH, emissions over China under future climate
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Abstract; Based on a new process-based model, TRIPLEX-GHG, this paper analyzed the spatio-
temporal variations of natural wetland CH, emissions over China under different future climate
change scenarios. When natural wetland distributions were fixed, the amount of CH, emissions from
natural wetland ecosystem over China would increase by 32.0%, 55.3% and 90.8% by the end of
21st century under three representative concentration pathways ( RCPs) scenarios, RCP2.6,
RCP4.5 and RCP8.5, respectively, compared with the current level. Southern China would have
higher CH, emissions compared to that from central and northern China. Besides, there would be
relatively low emission fluxes in western China while relatively high emission fluxes in eastern Chi-
na. Spatially, the areas with relatively high CH, emission fluxes would be concentrated in the mid-
dle-lower reaches of the Yangtze River, the Northeast and the coasts of the Pearl River. In the fu-
ture, most natural wetlands would emit more CH, for RCP4.5 and RCP8.5 than that of 2005. How-
ever, under RCP2.6 scenario, the increasing trend would be curbed and CH, emissions ( especially
from the Qinghai-Tibet Plateau) begin to decrease in the late 21st century.

Key words: natural wetland ecosystem; CH,; climate change; TRIPLEX-GHG.
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Table 1 TRIPLEX-GHG model calibration and calibrated
values for the release ratio of CH, to CO, and Q,, parame-
ters over China

v 1 S st ) Bt r Qo
Site Wetland type Time (CH,/CO,)

T R T A% 1995—2005 0.21 3.0
Qinghai-Tibet

AL TR 2001—2006 0.45 3.5

Sanjiang Plain

8.2x10* km?, WHYA7RH i AR LY 8.4x10* km™ > 3R /K
HRRE S s i FHTITY 8 s M BT L i N s R
ZRALF (6.8 10* km® ) F1 75 5 i B 4 X (5.5 x
10* km?) , YA b, 3 2 43 A0 A6 A VL TP Ui A R
s o LRI AK I (1.08%10* km? ) 23843 A6 7E
RAT AR, I 18 (2.1x10% km®) 531
FERT A AR

1.2 TRIPLEX-GHG ##

TRIPLEX-GHG #5257 — 4 H T i f i b A=
BRGRERN S BT RER h 2EkiE v sh )
27152 BI—IBIS ( Integrated Biosphere Simulator ) 152 %Y
KRR, 3 LK CH, A 9 b B A~ B A 7K A A5
Y 53] IBIS AR ] LIAG R0 K SC A B L £
SR CH ARG R A AR B AR A i A B L 5 <
EBE RR CO, W | - fE 4.

TEABRRBE | TRIPLEX-GHG H5 75 5 4 255 5
FE 19 A s AT T 8AE, FEAR S 4Bk [ AR . CH, HE
AR AR I 18] 51 L CH, HERSh 4505 i 2 B
5, BB AT WO Ak AR E M CH HERGE R, K
R/ 4% (] AR [a) R b CH, HERCAR ASH E 2, 7l
DIVE A T 55 (1) o AR AU [ 2R 1 R b
FEARTR AT CH,HE A I 2 4 5t e ) AR08
iy =E FAE e = VTP SRR R B, o XN X
PS5 TEAGUE , B8 kI8 T 11 5%
SCHK . 1995—2006 419 H SR 1% H CH, HEHOW I £ P
(% 1). & §UEHES T, r (CH, 5 CO, IR L

%2 RCPs &
Table 2 Introduction of RCPs

F) 5 Q, (R RE) N EBBEGFH S5,
TRIPLEX-GHG #ERIZ5#E 45 R4k | 7 0% 73 B Al
SR E N S %GR 11].
1.3 RCPs &5 A A5

IPCC M55 R s I & T 8 0 3 0% 1k AR
FUOR ) HERCE 5t——RCPs, 5512 19 A S %
S IE A H 2 B B AT A AR S, RCPs SR HRAT I
Tk, Bt At S L B WA A AR A o o0 B T
HA AR S0, n] 45 K Hh 46 5 A R BiF 58 141 44
] (R s, A B A Y B R IPCC SRR A T 4
2% RCPs i %. RCP3-PD, RCP4. 5, RCP6 I
RCPS8. 5, AW 58 ¥EHL 3 251% 5 ( RCP2.6 . RCP4.5 |
RCP8.5) (% 2) , Hrh RCP2.6 1 — R s HECE
5, 4 RCP3-PD Hv T Sy 8 56 (1) — Fh e 45, 25 8 T 1B
JRFTA] XA AR AR, %5 17 21 20 25 SRRk 4
BRIHEFEHIZE 2 C LLN ; RCP4.5 Ry i fa & Bj iz,
HARSEE & T RCP6™ ; RCPS.5 hy & it HE 1 5,
ZREECT 21 s RiE — B BT R Rk
#85W -+ m?>

RIS 5 CMIP5 1Y 4 Ak S Ef = .
MPI-ESM-MR ,BCC-CSM1-1 . CanESM2 #1 BNU-ESM
(2 3) /3 5I7E RCP2.6 RCP4.5 Fll RCP8.5 1545 N 11
A H (2006—2100 45 ) Tl A 28 A0 KR 48 1 Sy A5 Y
B 5 A B3 (Chttp://pemdi9. 1lnl. gov/ esgf-web-fe/
live) , A8 5530 A K B (mm ) P30
(°C) ARRAELEE(C) AFH=EEE (%) .
HAEY AR E (%) F1H S X (m - s71)
Horpr ) HARAR RS BBl A e e R R 2 H B (IR TR
JE 34538 PR (B 45 ANUSPLIN 4.361% f5 gy
TEBAE D PERGE— N 0.25°%0.25°. ] T 1 IE AR
K2z, 4 A 2006—2100 4221k
B % A UL 1960—2005 4F I 5
A R B 22087 91 & N E 1960—2005 4F
S HAT LI B A A AR R 2 R S R, b B

AR FRRIa W EEARIEAR R FIBIF 42 FAT A 2100 4B THR
Name Radiative forcing Concentration Pathway trend Development team Projected
temperature
increase (°C)

RCP2.6 2100 4FZ Hiis# 3 2100 4F Z Bk 3] 490 x 107 KFNEME)E TR IMAGE (NMP) 2.4

W - m (IE(H S TR CO, YHHIEMEJE TR
RCP4.5 2100 4F Z G AR ETE 4.5 2100 4E 2 JFRAETE 650x 1070 A H AR K ¥4 MiniCAM ( PNNL) 3.6

W m? CO, Y&t e
RCP8.5 2100 4FRF 8.5 W - m™ 2100 4E Kk F 1370x 107 co, L7t MESSAGE (1IASA) 6.9
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Table 3 Basic information of CMIPS climate models used 3.0}
in this study 25}
= AT TR E R Bag 2 20k
Model Institution and Atmosphere
country resolution (°) S L5¢
BCC-CSM1-1 A g, R E 2.8x2.8 = 10}
BNU-ESM B |78 [ Il N 2 e 2.8x2.8 % 05
CanESM2 R AR 44T 2.8x2.8 g
L 5 0 . . . . .
LMW £ 15 20 25 30 35 40 45 50
MPI-ESM-MR i - B s SR WA 1.875%1.85 3 ZhJ¥ Latitude (° )
e E 20
a
&
3
B

//bade.nerc.ac.uk/data/cru) . X — 8 1F FFE# )2
FH A5 A8 Ok 19000 AF 5 vh O HOR AR B T
CMIP5 AR 45 R i AE PR 28k, [A) I 5 24
BOULIN A 8 455 — BOME AN BTIE. A 1900 4ETF4A,
A 1960—2005 4y 52 - 32 WL A6k £ 47 3K Sl
Y (spin-up) , VA& + 3R 2 18 2 AR X R IR
KA CO, Ve FEHHE i PR 4320 1, 2006 4F Z Hif
Y2 15922 423k CO, B4t ,2006 452 5 4 ]
52 3 B RCPs 1 45 T 19 R R HiUAl CO, Bl (hi-
tp://intcat.iiasa.ac. at ; 8787/RepDb ) . H K 1% #h 5 45
TR T BRI IR B %2 ( Global Lakes and Wet-
lands Database, GLWD, http://www. wwfus. org/sci-
ence/data.cfm) . 1350245 AR 4t AL 804 £ 1 b
[l ( Digital Soil Map of the World, DSMW ) , FH FAO-
UNESCO DSMW 4 1%, (http ://www. fao. org/geonet-
work/srv/en/metadata.show? id = 14116). /1 [E H &
D T A o D L TR AR 3 POV R 5 B A LI 1.
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2.1 PE[ARIEH CH,HEHC R AR RS

MR 25 L B 7R 76 RCP2.6 1558 T, E A
SRIBHL CH, HECETE 21 a2 A 2848 7t
e i e T AR B AR, AR T 34 B R (E B AE
2075 4E 3K ¥ 2.78 Tg - a™', 7E 2100 4E 1 [E H SR
AR RS CHHECR A5 2.72 Tg - 2™, 5 H
A A 2R 1 CH, HE koK A5 e 32.0%. 7
RCP4.51F 45 T ,21 2t fif v 0 b A B e, s
BT RS, AE 2100 453k 2 HE B i KM 3.2
Tg - a™', 5 HAEIAFEA L L F 55.3%. 7 RCP8.5 1%
BF, AL CH HERCRE LT 2 4k BT 7
PIAE K N 0.019 Tg - a' (P<0.001), 7E
2100 4E 19353 3.93 Tg - a', 5 HATKEA L E
F+90. 8% (& 2).
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Fig.2 Variations of annual CH, emissions from China’ s natural
wetlands in the period of 2006—2100.
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Fig.3 Spatial distribution of CH, fluxes from natural wetlands over China.
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KT H Rl FIERTTIT 1. 7E RCP2.6 15 5¢ T,
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Fig.4 Latitudinal and longitudinal variations of mean CH, fluxes of 2090-2100 from natural wetlands over China.
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Fig.5 Spatial distribution of variations of mean CH, fluxes (2090-2100) from China’s natural wetlands relative to 2005.
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FRAD M 52170 r DA% 18 B WAk R
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[ 5 ) [ SRR A A AR E A SRR B 2.
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LERL R RIS IR 3.4 °C Wiit2 (iR 1 CH, HETX
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38 il R RN, T B R AR CO, R BE 4 AR i
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Th 5] 857 pg « L', X CO, sk i AUl 11
T CH, HE R 5K 36 50 1609% , e Al A5 0 57 247 38 i
55.4% ~73.2% , I H I HIX L AR ST b X HL A B
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Y CH,HERCR R TR 8 156 ~277 Tg - o™ HE
BRSO F AR IB A S R 50 CH, AU B 25 51 AL
AEANG WG58, BITEAR KA L F CO, WRIE
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BRI AR B o T i) A 55 5 i N A 5 45 2R
— 2, B A RAS AR R CO, ¥ 38 A8 A AR S A 1Y 1)
ANBRE , R AR CH AR HECE S H AT K
SEHE A B N, £E RCP2.6 . RCP4.5 Fil RCPS.5 %
B2y B K 32.0% 55.3%F1 90.8%.

25 F kR TEASR A 5T A rh [ B
A HRBH A AAE 21 2K P E [ AR IEH CH,
HER R 32% ~90% , For, v I KRG 4808 Hh
CH, HEscrd i FAC AR B TP, Ky T il
FIERVLAFVR MR CH, HE G 23 1R B .
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