! 7K R E ) Vol.45, No.4
S H Bulletin of Soil and Water Conservation Aug., 2025

SF:
5
g
&
e
=

TERIMTFEFERFVNRET I
T2 T LRI Mz

MER', TR, ¥ Xi°, TARA’, RERL®, BFHF’
(1. TER2 Ml S8 2ERe, TE )1 7500215 2. T E K% iR 22 5
B 2EBE, TE N 7500215 3. T H R EAHEFEE, TE 4RI 750021)

8 OE: [EO] PPN S DR B2 A A T 52 0 R B ) R A 7 3 38K i CANPP) X 45 B 7K AT 4 1 i
SEF, LASUIVR T fift e e A% A8 i S 1) i 7, 5 Sy DXl R e T R e AR . [k ] LT R M A
6 XS T R 2001—2021 4R B fE L K ZE RS 0 (SPED s <2 T 2, 3 T MODIS & &4 |, ok M
CASA FEIEEHIFY X NPP, % #3443 B .\ Mann-Kendall 1 56 Fl Pearson Af G P43 7 25 07 25 43 7 A [ A8 B
FKAINPP A 5 5 Z 4t 55 it (ANPP) I 55 43 55 Je Ho 5 SPETHS BUW AR G . [45 2R ] D2001—2021 48,
SPEIFE 7R , B 98 X T Rl o (R 28 s 7R s A 48 % L SRR LT 205 £ 5, (05 1A @ g fh ka4
QW X B ANPP 4 0k 1 52 % sl 2D a3 76 25 8] F 98 X R SR B ANPP 2 s/t 3, @SPEL
TEH5 ANPP A R s, RO N R 5 AR TRERARmMERI BN E 25, ORI
L BE 2 ANPP X 4F R SPEL (Y 0 R BLA — @ 25 5, R R I - 76 )™ F A o T 2 038 T, Mot iy
ANPP i K, RAEMIRZ EAR /N . (4518 ] BT 5 b3 1 5 B0 Ab ka3, g 12 5 TF 53 XA e )
TR HCHL T, 7 B o M A 4 S AL R 5 e R R

X8R S&TE; NPP; SPEIIEH; FEHE

X ERARIRED: A T EHS: 1000-288X(2025)04-0402-11 RESES: QJ48.1

MESE: AL, TIOAR, 5 3CH#, &7 3T BB W A e ) T R AR e [ 7] K A R
FFim iz, 2025,45(4) : 402-412. Cong Shixiang, Ding Xudong, Chang Wenjing, et al. Response of net primary
productivity to drought change in middle arid zone of Ningxia Hui Autonomous Region [J]. Bulletin of Soil
and Water Conservation, 2025,45(4) : 402-412. DOT:10.13961/j.cnki.stbeth.2025.04.005; CSTR:32312.14.
stheth.2025.04.005.

Response of net primary productivity to drought change in
middle arid zone of Ningxia Hui Autonomous Region

Cong Shixiang', Ding Xudong”, Chang Wenjing”, Wang Yingying”, Yu Hailong”, Huang Juying’
(1.School of Forestry and Grasslang Science, Ningxia University, Yinchuan, Ningzria
750021, China; 2.School of Geography and Planning , Ningxia University, Yinchuan, Ningxia

750021, China; 3.School of ecology and Environment, Ningxia University, Yinchuan, Ningria 750021, China)
Abstract: [Objective] The response relationships of the net primary productivity loss (ANPP) of different
vegetation types caused by drought of different vegetation types to various precipitation annual patterns were
evaluated, in order to gain an in-depth understanding about the responses of vegetation to climate extreme events
and provide a theoretical basis for regional drought prevention. [ Methods] Drought characteristics was quantified
by standardized precipitation evapotranspiration index (SPEI), and NPP was estimated based on MODIS remote
sensing data by carnegie-ames-stanford approach (CASA) model and annual SPEI during 2001 to 2020 in the
middle arid zone of Ningxia Hui Autonomous Region was calculated to explore the differences of net primary
productivity (NPP) of different vegetation types to SPEI, and the correlation between NPP loss (ANPP) due to

drought and SPEI index by using the methods of trend analysis, Mann-Kendall test and correlation analysis.
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[Results] @ From 2001 to 2020, the SPEI index indicated that the drought trend in the study area was generally

slowing down, and drought was still dominant in spatial dimension, but there was a trend of humidification.

@ ANPP in the study area showed a totally decreasing trend of fluctuation; spatially, the ANPP in the eastern

part of the study area decreased significantly. @ The correlation analysis between SPEI index and ANPP showed

that the negative correlation was dominant, but there were obvious spatial-temporal differences due to different

drought grades. @ The response of ANPP of different vegetation types to annual SPEI was different, under severe

and extreme drought stresses, the NPP loss of forest was the largest, followed by crop, and shrubs was the least.

[ Conclusion] At present, the middle arid zone of Ningxia shows a trend of humidification. In order to improve the

resistance of vegetation to drought in the study area, the complexity and diversity of vegetation structure and

composition should be improved.

Keywords: meteorological drought; net primary productivity (NPP); standardized precipitation evapotrans-

piration index (SPEI) ; middle zone of Ningxi Hui Autonomous Region
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Fig.1 Ecological function zoning of Ningxia and land use type distribution in central arid region
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Table 1 Classification criteria for drought grades by
standardized precipitation evapotranspiration
index (SPI)
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Fig.2 Interannual variation of SPEI in middle arid
zone of Ningxia during 2001 to 2021
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Fig.3 Spatial variation of SPEI in middle arid zone of Ningxia during 2001 to 2021
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Fig.4 Change trend and significance analysis of SPEI in middle arid zone of Ningxia during 2001 to 2021
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Fig.7 Change trend and spatial distribution of ANPP in middle arid zone of Ningxia during 2001 to 2021
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