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Simulation of CO, source, sink, and flux temporal and spatial distributions in

Hulun Buir grassland
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Abstract: In recent years, the carbon cycle has been severely affected by global change and human being in semi—arid
grassland ecosystems. The simulation of carbon flux mainly focus on the regions where observation data are available.
However, few studies paid attention to the simulation of carbon flux in the regions which paucity of observation data.
Herein, Hulun Buir grassland, which is lack of observation data, was selected as the main study area. Additionally, the
vegetation photosynthesis and respiration model (VPRM) was used to simulate the spatial and temporal distribution of net
ecosystem exchange (NEE) in 2016. The results showed that; (1) In 2016, Hulun Buir grassland was a weak carbon
source under the extreme drought conditions (annual NEE value 47.27 ¢ C m™*), and the trend of daily NEE of t was
similar to those of precipitation and temperature. (2) The spatial distribution of NEE gradually decreased from the grassland
to the meadow and forest areas. Based on vegetation distribution, The region in different vegetation type were ordered by

carbon emission as follow: Stipa krylovii and Stipa grandis steppes > Leymus meadows > forb meadows, ( dominated by
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plants such as Filifolium sibiricum) , (3) Drought stress was one of the main reason for the region being a carbon source.
There was a significant quadratic correlation between precipitation and NEE (R*=0.938, P<0.001). The results implied
that the grassland ecosystem tends to shift from a carbon source to a carbon sink with the increase in precipitation under

drought conditions. (4) Aboveground biomass ( AGB) showed a significant positive correlation with gross primary

negative correlation (R’>=0.68, P<0.01) with NEE, indicating that above—ground biomass (AGB) growth can effectively

reduce carbon dioxide emissions in grassland ecosystems.

Key Words: grassland ecosystem; carbon source / sink; arid climate; VPRM model ; temporal and spatial characteristics

T P 5 oty i AR (s R R R R A T T IR AR 2 T A o D L A, 2 H R
HE AR KRR 2 — ) e AT VR 2 A4 A8 R G DI RE (AR, 7K b A R0 3 PR 45 ) it T e
SRR R R R R A S R G RN HA A BFFT S R A S R G 0 4 R AR X B —
ZAMEAEA RS SR I . AR — AR AR TR E b IR R R X R AR A
SME-A ARG P, WA AR A A3 By [0 AR B0, LAl [ 22 B8 1 K- AE 23R Bl b A= S R e b T
RACE® AR RG AR 2% 2 T RS0 X T e 20T B RAE S TR L PR A
TG B3 T A ORI R 2, AT R 3T R A AR R G IR AU R AR A TR A AR SRR
BT RRFAER RS CO, I JURHE /b2, JEARR , OC T M7 R J5 X4 — S Ak il = i BF Y R 4R
H LA LI G A4 i X, X6 T Bl el B JR X v A S R G i (NEE ) OB SE 5 LB = |

WY 22 R G005 CO, M i, R 2ZEHIXT RS/, H AT E 4 m0h bR b B 3200 2 KA CO, i & 1 AR
W AEJRIR B B 25 BRI ER /N ROBE (R LI - B, X DA e A B R R B, T 3R B 2 A R
iR DI N A 28 R G0 AR A M B (NEE ) 195 UL Y 5125 2 98 JEE AR DG AR SRR S0 H50 40 0 T2 1
JERKICHE ALYl DI RUBE AR DCABEAY | I ARk RO A PR IS AY ( VPRM) 1 —F oG BE 1 FH 3R AU 7E [ A1)
Bz N Tl b A 2 AR e RE AU AT R (EE P 36T VPRM AR R B A S R G0k T Y X S
I A A B ZAR DB OCHE . VPRM AMYUEA CO, il s8R (441 NASA-CASA (SiB2 Fl VPM) B4 2 FF-IE
I L AR TR A0 DL T R AR s

ARWFFER ] VPRM AU GOR 21 T 5250 5 X AR 28 R 48— A A8 3 & (NEE ) B3t H i 28 43 A
PR, 25 A BF SNPRS00 MBI 5 X PR AR ot R e 28 A o — SR Al 3 i 1) M 7, Sy 50— 25 1A 3
AR 5 B I DX N ) O PR R TR B — 2 B2 kAR

1 AR EARBR

ARFFE BN T R4S DL /R T U B XA 2 X, #iAb 115°31'—121°02'E ,47°19'—50°10" N, H A ¢ 11
IR BT DX R DX 2 B R A3 (81 1) o AR DR B Ji it SR 44 1 R AR Bl Dy & 3R L Jr i) E 22
B4 A 25 5, LR AR A T B8 PR S i SR B D T L o ORI X i = T DA BRI B B 4 A 2D AT
5o IEAER A R A S H 2 WAL AT R 30 7 ELmii I TR K B, (HR R T i X Bk = 78 5 WL ¢
B, X3k CO, 3 S AT 58 AH X R Bt

ARG 8 1 GORHIR T8 MRS il SR 5 A S 109 PN S5 o ety | B P Sl S R R i ST K o LA
Ji DX e ELA AR () SE RERE 5 WA DT IR B 51X 5 85 A ) e 781 2 Je DX S J TR AR R RE R RE R (& 1)
[ Fsf P08 D1 2R o5 80 A i o i (X EL A AR 2 AR A s SRR B AE (3 1) 1

http ; //www.ecologica.cn



20 4

Ef I IURRRIX CO, U8 B 23 43 A AU A 52 3

WEHRRX

50°N

48°

=

DX R
WEA DURTT A

46°

0 115
| I

¢
|

440

230km

110° 112°

114°

E1 SAREEITEE
Fig.1 The schematic map of the study area
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Table 1 The major ecologic niche character of Hulun Buir grassland and Xilin Gol grassland
A P DR S B
Ecologic niche character Hulun Buir grassland Xilin Gol grassland
SMEHA Climate type BRI L PN W 3 R L PN W 3
14K Elevation /m 650—700 800—1200
LA K B Mean annual precipitation /mm 240—350 200—350
L4145 IE, Mean annual temperature / (°C) -1—2 -1—5
+ 5 Soil type GG 4 PRAS T ES TR
RFEHIPIBEZ Representative plant formation KEFE E 8 SEREF Kb e

R Grassland type
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Table 2 VPRM parameters estimation in the study area
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Fig.5 Spatial distribution of NEE values in the study area during the growing season
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