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Sensitivity analysis of grassland net primary productivity to climate change in Qinghai-
Xizang Plateau

SU Maoxin, ZHANG Meiling’, XU Shibo
Center for Quantitative Biology, College of Science, Gansu Agricultural University, Lanzhou 730070, China

Abstract: Background, aim, and scope Grassland ecosystem is one of the terrestrial ecosystems widely
distributed on the earth. The Qinghai-Xizang Plateau, known as the “roof of the world”, accounts for a
large proportion of China’s grasslands. Due to the increase of global carbon emissions, global warming has
intensified, and the Qinghai-Xizang Plateau has encountered ecological problems such as the decline of grassland
productivity. Only by better simulating the adaptation mechanism of the Qinghai-Xizang Plateau ecosystem
to climate change, in order to accurately predict the impact of future climate change on the ecosystem of the
Qinghai-Xizang Plateau. Materials and methods The method used in this paper is the DATCENT model. The
meteorological data of this study comes from the website of the China Meteorological Data Service Center
(http://data.cma.cn/). The meteorological data is from the soil type data provided by the World Soil Database

2022-07-21; 2022-11-12; 2022-11-30
Received Date: 2022-07-21; Accepted Date: 2022-11-12; Online first: 2022-11-30
32260353 21YF5WA096

1606RJZA077 1308RIZA262
Foundation Item: National Natural Science Foundation of China (32260353); Key Research and Development Program of Gansu
Province (21 YFSWA096); Natural Science Foundation of Gansu Province (1606RJZA077, 1308RJZA262)
E-mail zhangml@gsau.edu.cn
Corresponding Author: ZHANG Meiling, E-mail: zhangml@gsau.edu.cn
T 8%, SRSEFS IR . 2025, T e S HbIF R G AR 7 S0 SRR AR BURRE S AT [0, ABIRER 53797 L 16(2): 234—246. https:/
cstr.cn/32259.14.JEE222097.

Citation: Su M X, Zhang M L, Xu S B. 2025. Sensitivity analysis of grassland net primary productivity to climate change in Qinghai-Xizang
Plateau [J]. Journal of Earth Environment, 16(2): 234—246. https://cstr.cn/32259.14.JEE222097.



TEEEE, 55 TR R R G 7 O SR AR A R S A

V1.2, and the remote sensing data is from the earth observation system of NASA (https://www.nasa.gov/)
and University of Maryland website GLCF. Results The NPP of grassland changes by 17.34, 8.24, 0.29 and
0.26 g-m *-a ' (calculated in C) on average for each unit of change in maximum temperature, minimum
temperature, precipitation and solar radiation. Under the simulation scenarios of this study, the sensitivity
thresholds of maximum (minimum) temperature, precipitation and solar radiation are 4 °C, 20% and 40%
respectively. Spatially, grassland NPP shows different trends under the influence of various climatic factors.
In addition, the influence of both temperature and precipitation on grassland NPP is greater than that of a
single factor. Discussion By analyzing the single-factor relationship between grassland NPP and temperature,
precipitation and solar radiation, it was found that the sensitivity of grassland NPP to these climatic factors
varies significantly. Among them, grassland NPP shows a relatively high sensitivity to different variations in
the maximum temperature, while its sensitivity to the minimum temperature is slightly lower. In addition, under
different changes in precipitation and solar radiation, grassland NPP shows a relatively low sensitivity to them.
Subsequently, through the research and analysis of the relationship between grassland NPP and the two factors
of temperature and precipitation, it was found that the combined influence of these two factors on grassland
NPP is greater than that of a single factor, with temperature being the dominant factor. Conclusions According
to the above analysis, the sensitivity of grassland NPP to various climatic factors is the maximum temperature,
the minimum temperature, precipitation and solar radiation, with sensitivity thresholds of 4 °C, 20% and 40%
respectively. Through the comprehensive analysis of these four sensitive factors, it is found that the grassland NPP
is positively correlated with the maximum temperature, minimum temperature and precipitation, and negatively
correlated with solar radiation. Moreover, changes in temperature and precipitation together had a greater impact
on grassland NPP, and temperature was the dominant factor. Recommendations and perspectives The analysis
shows that if the climate continues to develop towards warm and humid in the future, the sensitivity of grassland
NPP on the Qinghai-Xizang Plateau will continue to increase, which provides a direction for the adaptive
management of grassland on the Qinghai-Xizang Plateau in the future. However, only three climate factors have
been studied in this paper, and other climate factors may also have an impact on grassland NPP, so corresponding
research can be continued in this direction.

Key words: DAYCENT model; net primary productivity; Qinghai-Xizang Plateau; sensitivity analysis

T E A IR B RUE YD i s RS
HEASTRE, FHAESRGUEMBR o mEChT
TR A R RS —, TR ERAAE P A
W RHEZEMN (XS, 2021; M55,
2021; BEESHGAE, 2022) o v IE EOHb AR LY & Rl
MR Y 41.7%, 7E Rl b AR 25 2R 40 b i o i AR i
K (LiEES, 2016; JRIR T4, 2022) . HA
“HERERT PR T R A RO K i 5 b 1Y)
BN, o A O E ol kb, I
FEAES S IR AR AR PR R D) R i 2 EE A (2 (Bao
etal., 2015; MEAJESE, 2021; EHjLEE, 2022;
SRERNLAE, 2022)

¥ 9 4z 72 71 (net primary productivity,
NPP ) $5 75 A0 B[] P AR B 5 38 30 0 & 1 T i
—HBA R, XS I BRAE Y B IR I AR b

CSTR: 32259.14.JEE222097

FEJG e AR A 5y, AERT bR EPA rh A 2
fii (BEFEZSARPEE, 2022; Sunetal, 2022) . H
i, R AR AN [R) J7 1200 Bl NPP EA 5453,
FF43 M B 1 NPP (% I 23 R ik LA KOS S 2 4 1) g
N o TR H B AUAT BT FR AR A A3k Bl A AT
AR (Agro-IBIS) . DNDC £ %, CASA #iAI
LI M DAYCENT £/, H. b DAYCENT £ #l iy
CENTURY FRUR TR, BERSHUF B 13
PUAR AN 2, otk AR R R . A A K S
Yofafb ki (Parton etal., 1998; Del Grosso
etal., 2005) , W THALT MAEY) NPP 5520
A RAre)—3hE, iz siRl) 3z T NPP Y
%,

SN S e SR A NPP %S e Ak i it
PV R AR A R G PR i . T AR A AR

DOI: 10.7515/JEE222097



236 HOERIRIE 24

FEEZEY, EFk, Wi AR RG0S
S 1 i b, NPP Xy 2 A= 5 R 7K A28 A 4 i 1o R
A, R B SR I N R K HR 2 X B M NPP 7 A 5
M, {FL VL 2 PR 5 NPP () R 22K 1 ( Zhang
etal., 2014; HZLAE, 2019; VFHHAE, 20205
W /NS, 20215 Liu et al., 2021a; 2K AAI
FEWESE, 20225 XURAE, 2022) 5 [AEF, £FXF
Bk 2 70 25 S BIF 55 AS [ 2 78 NPP X <46 R 22 1)
BB, R BN R FE R A A AR 7 KR
SO (5 F2 A, K R X R SE R R A R
ACERE R (BtaiE s, 20155 IRV S,
2018; Azhdari et al., 2020) ., A AR
AR I NPP XA S A e i, ik
B AR ST | B I K SC B HE AT R L NPP (1 43
BT, FET 45 PSSR 5% A% DX 1 19 28 k0 s 2 %
Hb NPP {5200, & 30 5L i NPP 2 bifi 75 1 3 1Y) 1
TG, ARRE N R K IR 2 2 4R TR NPP
(LHRPESE, 2018; J"SCHBAE, 2018; LS,
2019) o il X 75 9 RE O IR R, RS
AR L e RE I, 5 86 sh gl A itk — 5%
P XAEBE NPP (52, & IR b AT
SIAE T e R 1 NPP A% Ak 7 o il AR R A
5] BB CPULk - RIXT BOAK R, AR AR
zx 25 (BE&FIEAE ) 20205 Guoetal., 2020) ., A
SRANZZ 24 BT T 2PV IR B i A 2 8O0 155 75 i
W R R, (A A AR
AR AN NPP 5200 i F 58 & B8 G2 — I 4538
X G AR PRI FE A5 N AS R A
I HH R e 2 6] 15 78 e S5 4 sl ) RUBE R K
23 [B) RO b 54 NPP () 8508 o T B 58 . A
Ub, AHFGEHET DATCENT #EA#L, iS4, +
158 DU R % SR X 1971 —2020 4F 75 58 /e Ji 5 Ml
NPP A4, IFHEI L NPP X< 4 K 1 14 4
T o AR I B G M AU s SR A S R G R
AR A R AILEE A FE I v L I R R R A
AR AR AT B 206 T e R A S AR G R
1
1.1

T JE (26°00'12"—39°46'50"N . 73°18/52"—
104°46'59"E ) v T EPEREH, PRI &R,
R A AT I DK, ARVE K FEZY 2945 km; B
EEORELKEEZ, JCER S -F0E e,
MALTEEZ 1532 km (B 1) o ML 2.57 x

CSTR: 32259.14.JEE222097

%16 %

10° km®, 24 &5 v [ i i 1 ALY 26.8% (A
&, 2002) o FHHELEIRIEIRAE 3—5 km, 2SS
W, ERE AR SRAE 0 CLLUT, JE G
P FHE RS, AR K AE s ) R R
RS, F V08K a8 IR E 1) 50 mm LR
BN E AR FE HB A 2000 mm ( PREFIESE, 2020) .
AR ARARAFE A, T R AR P S A A A
SRR AR, AEATS AR B Sy 3, el T AR
TR e i BT AR Y 46.7%

Ayl Site
= DEM/m

8785 ;
Im 0 300 600km
1 Rgulsis il
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