5541 B 6 W) *E &~ 2 Eild Vol.41,No.6
2021 4F 3 H ACTA ECOLOGICA SINICA Mar. ,2021

DOI: 10.5846/stxb202005141228

R IRIH, R, 20T, AR TR, TR 5 22 AR A AR R GER S5 N B 2 B A A= A4, 2021,41(6) :2201-2211.
Song J, Wen L, Wang F G, Li K, Wu C, Zhang H W, Zhang X F.Spatiotemporal dynamics of ecosystem service value in Ulan Buh Desert. Acta Ecologica
Sinica,2021,41(6) :2201-2211.

BE=HmMPERESEERSNERZNE

JE SO T 1 5L 1 =2 2 a2 k2 2 E 2,
R LB OBLIRRK,F LN R RREM, RTE
| g S SRR B P RS 010021

2 NS R RS Sk 24 5 B8 5 PR 24 5 fusk 014030

/.

FE LG 22 A A BN ST X, 36T 1990—2018 4 4 1] - b ) FH 2 R HHe | DA Yo X136 g Bl 38 F A 43 A B4 43
Bt AR 23 BT 45 5 7 BRI 2 22 A0 AP T 30 4F A28 R GRS MBI B 25 BhaSHRAE . S5 RERW . (1) BB RGE M S5 ME R
DL 2000 4F R #5558 T RE S 28 BT, i 1990 4F 17.03 /278 B FHE 2018 4F 25.94 4270, Hh 835 IR 45 (B sTmk i fe K, 4 #°F
17 71.34% 45 IR 55 MR 5K, 3 30 AR (I HE I 85.04% 5 (2) A=A RGEMSS (B 22 R R AN AR AL v | o i R PG g A1 199 2 Tl 43

ARFAE , 1990—2010 4725 [Al A% SR AR AR H 2018 4F BB XA BT ; (3) 1990—2018 4F [a] 4: 2 R Gtk 558 L X i AR o e i
2.85%3h % 4.23% , s X TEA Y HEFH 0.229% 38 2 10.45% , #4055 X 43 A5 16 3 )V R i o0 A 250K 42 X, (H AR g 70 w8 o5 X0 i i

R A ZSIG I B T OGTE 5 (4) 1990—2018 AFAE S R GUMR S5 0] AP R] 56 8 0 3 AU ¢ R A7 A6 T W10 B 45 ik 55 5 HE A 2 LR
55 Z Il
KRR A A5 R GRS A8 5 A S0 AT s B AT s BB R DG 2R 5 5 22 Al Rb i

Spatiotemporal dynamics of ecosystem service value in Ulan Buh Desert
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Abstract: Desert ecosystem is an important subsystem of the terrestrial ecosystem, but the desert ecosystem is very fragile.
Scientific research on the spatio-temporal pattern of ecosystem service value in desert regions is of great significance for the
implementation of desert ecological environmental protection policies, ecological security construction and sustainable
development of desert regions. This paper selected Ulan Buh Desert as the research area, collected four phases land use data
of 1990—2018. Based on the equivalent factor method, the spatio-temporal dynamic characteristics of ecosystem service
value in Ulan Buh desert in the past 30 years were explored by using grid analysis, hot spot analysis, trade-offs and
synergies analysis, the driving factors for its formation were also discussed. The results showed that: (1) the total value of
ecosystem services first decreased and then increased gradually from 17.03 billion yuan in 1990 to 25.94 billion yuan in
2018. The contribution of regulating services value was the largest among all ecosystem services, accounting for 71.34% on
average , and the provisioning services increased by 85.04% in the past 30 years, which was the biggest among all ecosystem
services. But the ecosystem service value was still dominated by water, desert and cultivated land, and the regional
ecological security was unstable to some extent. (2) The spatial distribution of ecosystem service value was characterized by

high value in the east and northeast and low value in the southwest and middle part. This was mainly related to the land use
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distribution in this area: to the east is the Yellow River, to the northeast is the Hetao Plain, and in the middle and
southwest are deserts and saline—alkali lands. The spatial pattern was basically unchanged from 1990 to 2010, while the
high—value area was expanded in 2018. (3) From 1990 to 2018, the proportion of the cold spot area increased from 2.85%
to 4.23% , and the proportion of the hot spot area increased from 0.22% to 10.45%. Hot spots were distributed along the
Yellow River and part of the ecological recovery areas in the northeast, but the cold spot area near the Jilantai Salt Lake
increased gradually, which should be taken seriously in ecological management. (4) From 1990 to 2018, the relationship
between ecosystem services was primarily synergies, and the trade-offs existed between provisioning services and other
ecosystem services in 1999—2000. From 2000 to 2018, ecosystem services were all in synergies, and the degree of synergy

increased with time.

Key Words: ecosystem service value; grid analysis; hot spot analysis; trade-offs and synergies; Ulan Buh Desert
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Table 1 Equivalent value of ecosystem services per unit area in Ulan Buh desert
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Fig.3 Spatial distribution of ecosystem services value in Ulan Buh Desert from 1990 to 2018

4 itig

4.1 B2 AEFIVDEHLIX ESV i 23 284k K LR sh K £

L2 A AL ESV LIRS FISZRE IR 550 32, HE 45 IR 45 AN SCAR IR S5 B A (AR X A1, 5 38 1 52 X At iF
LM ESV A AR LU —30 (3% 3) . (HABFEZEAE KT ,1990—2018 4EWFFE X ESV B L 2000 4F A 453
METFREG LT X5 TR X 2 A A A S R GRS T B PR 4 SR A AL 7S 1) 1 ESV R AR
BRI AR AR =, RN P R A A R, B ESV AR AL HLAT — 2 1Y 4 (R R AEE | 13X 0] B 5 X 2 b X 4 A

http ://www.ecologica.cn




R A S ATV A R GRS (I 25 37

Fig.4 Spatial distribution of hot spots in changes of ecosystem service value in Ulan Buh Desert from 1990 to 2018
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Fig.5 Relationship between ecosystem services in Ulan Buh Desert from 1990 to 2018
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Table 3 The ecosystem service value composition of other study areas in arid region
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Fig.6 Trend of monthly average temperature and precipitation in Ulan Buh Desert from 1990 to 2018
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