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Abstract ; Desert steppe ecosystems are sensitive to climate change. How does the carbon cycle respond to climate change is
still ambiguous. This study simulated the carbon dynamic of desert steppe ecosystems in four kinds of climate scenarios using
the Biome-Bio Geochemical Cycles ( Biome-BGC) model based on meteorological data set from 1958 to 2017 in Yanchi
county, Ningxia province. The results indicated that the average annually total carbon storage of desert steppe ecosystem
ranged from 2.3208 kg/m”’ to 2.3652 kg/m’ in the four climate scenarios. The soil carbon storage accounts for 94.03% of the
total carbon storage. The litter and vegetation carbon storage account for 4.03% and 1.94% of the total carbon storage,
respectively. In the past 60 years, the soil carbon storage in the benchmark scenario, which means in the scenario without
climate change, accumulated at the rate of 0.0020 kg/m” per year while the total carbon storage presented a rising trend in

fluctuation. The annual change of vegetation and litter carbon storage were closely related to the change of seasons. The soil
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carbon storage was lowest in summer and autumn over the whole year. The increasing temperature resulted in the minor
decrease of a variety of carbon storage, whereas, the increasing of precipitation led to the significant rise of these carbon
storages. Therefore, the combination of temperature and precipitation explains the increment of carbon storage in climate
change. In addition, the litter carbon storage is the most sensitive kind of carbon to climate change, followed by vegetation
carbon storage and soil carbon storage. The results revealed the changing laws of carbon storage in desert steppe ecosystem
in various climate scenarios. These can provide scientific basis for local governments to adopt proper strategies for adapting

climate change and to make policies for the ecological restoration.

Key Words: desert steppe; carbon cycle; Biome-BGC model; climate change; Yanchi county
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Fig.1 Temperature, precipitation, EEMD residual trend and the results of climate reconstruction in Yanchi county from 1958 to 2017
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x3 AEKFEBERTIE 60 FRMTRERESREFE LIS
Table 3 Average carbon storage of Yanchi desert steppe ecosystem in different climate scenarios in recent 60 years

AESE R AR A (kg/m?) B A L1
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Climate scenarios R i HbivE Py ifis it e m A Sk
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1% 5 D Scenario D 0.0411(1.77%) 0.0853(3.67%) 2.1977(94.56% ) 2.3241

2.3 FEPRBRA AR LR

M 4 FAEAG 52T Ehb R R R 1958—2017 AEA A R GuAE B iR GV Ytk . Ea AL ms it & 19 Bl A AR
T, R A e A7 0 5R A AT B 8] 38 s RRAE , ELS5 TR 3 A I o A U SRR AE— B (/D 3) |, 3k S PR R T Y
Jir b DX A A R R 3R A2 ) T IR o, B /K SRl B AR A AL A R T2 05 A e e it 1S 0, T S AE S
B AR B ARG S A, R B i 1t 1 I8 S ARRAE 5 R A e i B AL, (R AR G218, X P B S5 G 75
Wiefidi et A — o 1 7 BURIEE IR B8N A DG (181 3) o Al MRkl BETE 1980 4F T S5 2RI — A~ 1 (i #a ie 4y
PLIEAERS 5 (55 D) M), 1958—1980 4 [E]fFAEE —0.0011 kg m™” a™' fl FFE#FA(P<0.01) | Ti7E 1980 4= LU
Ja MBI 0.0007 kg m™ a™ B9 _E T (P<0.01) , (A% Sh B 58 iﬁ%ﬁﬁﬁ%iﬁ%iﬁ@% SUSUNE , FvfE <
s S (5 D) T, 3 60 a LABEAE 0.0020 kg/m® (R JE BB 3) . AB RS Okhg 2 Mg HivEw S +
Hemfigs i 0 BURD  MURBRAE I AE 60 a TP RS LA (K 3) uuﬁ%T’ﬂl Tl R R AR RGN LAY
D S RTTE YA RS, HLAZ BRI SR AR e AR S RGN RIS i AR T
rh T SRR A 1 A7 R K I Bl A S e 4N U\Klﬁlﬂ 1 a}ﬁﬁ,ﬁiﬁﬁ MBS R (o A) SRR shig
SRE 5 (I 50 B) T A 4 Fhasfit i 5O AR SR IEIRE 5t (15 5 C) 5 EMERE S (IF 5 D) T Y 4 Fhikfb oy
AHIE 4 B MEG  FA&2R ﬂﬁ%%;ﬂﬁﬂwﬁzzjﬁ;u&ﬁ e, AR A ST it o B s ] ) SRR iy
FATEZES X LU 50 A FIIE 5t D AT LAAS R o i et AN A7 8 Bl A 28 Ak T SRR 8O0, (EUA 9% P e it o L 1

— kR RA - fRB ——HRC — — fiRD

HBEBR

Precipitation/mm

[

-~.’

IR

Litter carbon Vegetation carbon

,,,,,,

0.08 \ \\‘;’,A\\..f ________

TR
Soil carbon

2.11
2.47

20F e .
. -

SR

Total carbon

————————
------------

6 -N{::—/"_——;-Q:}’\*—’\’/\—/—s'/
1958 1963 1968 1973 1978 1983 1988 1993 1998 2003 2008 2013
Ay Year

storage/(kg/m?) storage/(kg/m?) storage/(kg/m?) storage/(kg/m?)
[38)
3

3 FAESBEETHERREEEN

Fig.3 Interannual carbon storage fluctuation in different climate scenarios
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Fig.4 Various kinds of carbon storage fluctuation during a year
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Fig.5 The correlation of various carbon storages between climate change scenarios and benchmark scenario
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