%38 B 3 K PR FEE R Vol.38 No.3
2024 £ 6 A Journal of Soil and Water Conservation Jun.,2024

DOI1:10.13870/j.cnki.stbexb.2024.03.002
WYL RGBS ORI A S R G IR 55 S A A B U T LT K R AR L 2024, 38(3) 1 216-226.
CHANG Jinyu, WU Zhitao, LI Qi, et al. Spatiotemporal distribution of ecosystem services and analysis of cold and hot spots in Beijing-Tianjin

sandstorm source region[]]. Journal of Soil and Water Conservation,2024,38(3) :216-226.

RERDBRESEGERSH =M ERBATH

FET L RER L F L REE L RAR, GRAY R
CLAL PG R 27 B o JRUBIT 58 BT » KB 030006 5 2, H [ Al k27 B AR Ml 3R 358 -5 7T 5 85 6 SR WF 52 i L b st 1000815
3.+ [ ARl B 24 F 5 B B IR AR ST ST L R 10009 D)

O OE: LBEMD S BIar E X U8 XA 25 3R G 55 B 25 6 Ry R AR B AR ) L ¥ R Ak e XL 7 R X S
A 7S T ARG AR SRS MRS, [E] BT REEIPI X 20002017 F @ L 3. i
F) 28045, A B CASA(carnegie-ames-stanford approach)# InVEST (integrated valuation of ecosystem
services and trade offs)#i %! RWEQ((revised wind erosion equation) #% %l il RUSLE (revised universal soil
loss equation) 15 B 43 3 Ak 380 7 7K A | b 9B R4y 8] e T 37 XU 90 e 95 5 S ] Getis-Ord Gi* e it 8005 3R
PR IR X S RGNS A RERE ., [ER] (1020002017 FEL WA S R G MW 55 e L8 -
a4 WA DS R G55 SRR 09 (E XA T AR5 X0 AR e 3B L AR (B X A v ZE B X X WS B R . (2)2000

TR 5 5 11 B R 55 AR a5, DX Sl v AR I 35 088 0, 3L e, VR 3 0k S — BRI VD VD Ak - b T 3 ORI b e D % A
A6 b Bz L b K R 7 3 B XA ¥ a5 X8 1) 305 XU Ak 5 7 R 45 ¥ $A s T AR o EE A I R AR Ak, B
SIX R AR A B AT X R L R S S A A A P L b K Y A R A BHLIX Ve DX A3 A R R s B XL
U R 55 ¥4 e DX T R 5 b 48 DR IR 45 ¥ RS IX BRI AR o LU AR N BB AR KL X8R AR R R A RE O L
BV, OZHEESREMFERER R RAE XSGR 2 WAL L EEESRERS
e, B THEAESREMS RS X A4 HEAAFRK 15.5%, (4)2000—2017 MM 4 WA K R 5K
55 PRSI AR P LB v o e RbR b 1 2] I 55 ) A R A T AR I RS L bk T SR IR m SR S A B R AR
S5 Ufg. (&5 ] 5O XV U5 TR B TR 0 St T A5 XS N BRAE S R GRS TR T . WF9E 45 58 vl Sk P
T R Y5 TR TR R S R — R O e 2 S Lt T X A A PR B Y T RS R R

KR ABRGEMS s Pt B0 5, std kb

FE 425 : K903 Xk HRIZAD: A M EHS1009-2242-(2024)03-0216-11

Spatiotemporal Distribution of Ecosystem Services and Analysis of Cold and
Hot Spots in Beijing-Tianjin Sandstorm Source Region
CHANG Jinyu', WU Zhitao', LI Qi', LIANG Hanxue', DU Ziqgiang', LEI Tianjie’, SUN Bin®
(1.Institute of Loess Plateau s Shanxi University, Taiyuan 030006, China ;
2. Institute of Environment and Sustainable Development in Agriculture , CAAS, Beijing 100081, China ;
3. Research Institute of Resource Information » Chinese Academy of Forestry . Beijing 100091, China)

Abstract: [Objective] This study was aimed to assess the ecological benefits and ecological impacts after the
implementation of the ecological project in the Beijing-Tianjin wind and sand source area. [ Methods] Based on
the remote sensing, meteorological, soil, and land use data of the Beijing-Tianjin wind and sand source area
from 2000—2017, the CASA (Carnegie-Ames-Stanford approach) model, the InVEST ( Integrated valuation
of ecosystem services and trade offs) model, RWEQ (Revised wind erosion equation) model, and RUSLE

(Revised Universal Soil Loss Equation) model, the water yield, soil conservation, carbon sequestration and
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wind and sand services were estimated respectively. The Getis-Ord Gi * statistical index method was used to
identify the ecosystem services hot and cold spots in the Beijing-Tianjin wind and sand source area. [ Results ]
(1) Each ecosystem service function showed an increasing trend from 2000 to 2017, and the high value areas
of the four ecosystem service functions were concentrated in the southeast of the study area, and the low
value areas were concentrated in the northwest of the study area. (2) All four ecosystem services showed a
significant hotspot area increase in the Ordos Plateau sandy land management area in the southwestern part of
the Beijing-Tianjin wind and sand source from 2000 to 2017; The area of hotspot for carbon sequestration
services increased significantly, of which the cold spots in the Hunshandak-Khorqin sand land control area
and the hilly mountainous area of the Damshang Plateau in northern North China had transformed into
hotspots. The hotspot area of water production service did not change significantly, and the hotspot area was
mainly concentrated in the southern part of the study area in the Damshang Plateau and the hilly and
mountainous water conservation management area in northern China, and the distribution of the hotspot area
is more scattered. The cold spot area of windbreak and sand fixation service had increased in area; The area of
the cold spot area of soil conservation service had a small percentage and not much change, and the regional
capacity of soil conservation and supply was relatively average. (3) The results of multiple ecosystem services
showed that the southeastern region of the study area is able to provide two or more high-value ecosystem
service functions and belongs to the key ecosystem service function supply area, accounting for about 15.5%
of the whole study area. (4) The four ecosystem service hotspot areas of forest land accounted for a relatively
high percentage of the area from 2000 to 2017, and the hotspot areas of carbon sequestration service functions
of grassland and forest land increased significantly, and forest land can provide a high level of integrated
ecosystem service functions. [ Conclusion | The implementation of the Beijing-Tianjin wind and sand source
control project has improved the overall ecosystem service function in the region, and the results of the study
can provide scientific data for assessing the effectiveness of the restoration of the Beijing-Tianjin wind and
sand source control project, and ultimately realizing the sustainable development of the ecological
environment in the Beijing-Tianjin region.
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Fig. 1  Situation of study area
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