WAt 3

e [

[

Vol.45 No.3
2025 45 A JOURNAL OF DESERT RESEARCH May 2025
W SE , 2R/ NTE g SR 4 RS BLYD VA B gk N L [ VR 0 A 75 R 45 8k IR 55 L 75 S A 8 e PP [T . R Vb, 2025, 45
(3):222-232.

EREDEAESALBEDERESRS
Bl AR 55 3% T EE E M

BWE T, ENEL, HERT, KEWLS, LA
Z om A EAEC

(LI PEREIR2EBE 40 &, IPE 5 0300605 2. [ERME G G I A S ERBE IR TE e V0 3k Sk VD R 7T 063
HR 22M 7300005 3. dbEURSE T HEREEARE, JLRT 100871; 4. FIET T TRBIZE(ER)BRAR, i
2004365 5. 1LPEEAMESL, IHPE KR 030006)

HEE Oy A A A AR TR B 45 AR IS BEPA T 2015 41 2020 4F Uh 3k A T VDR B AE A5
Ge A IR B T 5 0L . 2 SR - (1) T Tl 2 5 2R 20 P T R 3 R 45 4 B 2 48
SR b AR YD S2AE LG W TRAE . BIVDRT 1748 AR BRI 55 19 3 22 S0k 170 25~60 4R L+
SRR A5 0 . T AR R 55 1A S L ARG A A 7 iy = 9.88 — 3.21 I, BEACAEL A e B
A BR80T, - S8 T8 5 5 .0 7 K FRF I AR 1 (2) Y Sk X 2020 4 IR R 4575 5K 1L 2015 448 K
43.33%, B H AL M HE AT TR 0 A0, T 5 P M A it 2 5% DU S A R B Ry R A T T
Mb R F2 Pl 2R B (3)2015—2020 4703 3k AT [ VA Bl A 2 28 45 B4 T AR T ke AR 9546 75 ELAZE AR T 100%, FL

AT RS B RIS 45 AN Re T AL 75K, FLEIIR IR S5 (45 (R 36 s I 75 5 =Ko
KEIE : EORISS ; N T EVORERE ; SR AW ;s vobsk

XERHRS: 1000-694X(2025)03-222-11
hE 5T S728.4

0 315

SRR DXL 8 i T AR 41 %, T I P Y
BARE, S TSRk AO AR S R R,
rb [ 2 A Bk SR X AR ORISR, v Ak - v AR
[ - RN 17.6% 0 7E T AL 7™ 5 X AT B
(N TAE B 2 A 1 A2 28 R e e M2 42 2R
AR A RO SRR AE S R G R Pk
BARH 8 AR IR BT EL S5 AR A REMK E W)
GRARAS" R E 3 2 0~40 cm A3 HLER K &2 75 5
57.4 47 1 40~100 cm A1 100~300 cm Ay 1 AT #L
K 2 5 BE 2 /0 100 4E Y . A TG R 2 R I
APk, 8 RGBT E S B E A, A
2020 4F, [ Rt o btk LA EE 1 593 J7 hi',

FE HE:2025 - 02 - 11; BB HHEA: 2025 - 04 - 24

DOI: 10.7522/j.issn.1000-694X.2025.00029
XEkFRERG: A

N[ U A A e rp B A i oy, AU B T b
MRS, JE A T B A A R PR LR I
T [ R IR S VAL RO A, O R S SR
AR R S . A S R Gl o PR PR R
M AT K A i e b 2y PG R e W 4 5 )
ek 7K ARl B A8 A RO e i o b A S AR Sk
ICRETT , AL DR P 3R, B AR AR IR #E =, 52 L
IAHERE I M RLEON, , 55 B oA HAR s BE 3

A 25 2R G AT IR 55 EL 5 5 7 VBRG] 2
B At 17 1 55 AR B AR 25 R GE AR R AR B Y RE T, b
BB AHE R B IR o WA A IR 5 S R T E IR 55
B ) SRAR 25 AR o [ B il 55 0 ik 9 AR 25 R ST
KA RS ERBRAIRE S0 B IR 555 SR B 28
Pt 2 TE 3l A 1 CO, SRR A8k IR 55 1t

FETE - 7 H W% FA X S &35 H (2023BEG02040) ; LU P45 SRS 114135 B (202203021211082)
EHEB N T (1978—) , Lo, Fris @ A5 AL Bt Bl , ZEH5 5 oA E S R GRS PEM . E-mail: Yanglw@sxie.edu.cn

B{51E# : £ KJ (E-mail: dayong_cuit@sina.com)



53 3

Wi S5 - W A% HL YR AR B 2 N T B YR A A 2 AR G R 55 (L 5 11 . A 223

o R A 2 A DX SRR AN -, IR RS P ik T A
SEESRG 2B, RS, 5 X R 285
PR R o DR, VA 5 AR 45 AL 5 =2 ) 1 A 06 &R
A BT BOR 8 #7800 T g AR TAER
82 2 MENT s T A B VR I B TR A 0 X 3
B T A A28 B MR T SR, BT TRk
TR AR A A 3 R v A T Y R S5 1 E 5 28K
8 TP TR A A IR 55 78 Ak 1 e i) A5 R 5 i) R 2R
M. QNPT HRLL | Yang 55 M Li S0 & B4 22 4k
% V0 33 Sk B R )N T [ VD R 451X (0~100 em £ )2 )
-5V DTN B AR B LRI i i 2 I 1 D AT B A 3
77 522 B0 P 0 e K R e, ELA I % i ) SRR AL
B ST R B AR 22 i SRR B R R 0~10 em
- A BB it YK A A2 R R ) £ R 3
] 5 ), 1 10~20 cm A1 20~40 cm + 364 HLRR % &
WA T8 Z LR E MM . Chen 557 & B VK
W AR Z AN S R AR A A A R R A HL
B i B AR AL Y E L F . Kang 557 Wang %7
Yuan 552 R Li 5527 & B, G DU A% B B2 M
FhRUR IS (%) i 3 52 0 . Huang 5% Zuo %5 Fl Yu
SO B MR AR v T A T R AR R
Wy N T AR PR A RS SR A - AN
VE I, Bl 38 - 9 o b R st A= W D R, B o - SR %
FEREST IR SR I T FR 22 B A S R G 4R
17, R WF T B4 T X e S H L K
—SBffF oY R FERE R I R R R
A - AT LB fids LT B A SR R R K
AT TR, B R S SRS T T AR
P 5 5 B0 5 2k, W TN TR Vb AR S TR
W6 B¢ I 55 O DA I S AR X A/ o I i e B 45 146 75
S PEA A0 SR E TR HE RO AR B 208 Y
2, W TPCC 45 B PR LAY HE L 7357, BL#F7E X
DM B2 BE N ZA80E T RES RS
WA B8 IR 45 (L5 A 9 T A5 HLALEE

A 22 R B VD 33 Sk B R A 1 VD TR R A SR
(4 T A o AR 5T DAL 22 R I U 33 Sk B3 1 A [
T TR R B, T B O B PP R R 55 3t
U0 HH A [R]85 B B 4 S R A ol I i R 55 1%
S5 1 B 1] AR A AR i 5 3R 3N B 3R @5t P [ e il
55 2K, Uhh B [T I 55 5 2R Bt ) AR AR R 1 5 3R sl
F 5 O VT [ Ak IR 55 (75 06 2R | B B OAS [) 3
B B [ i B 55 L T sh 28, 48 7 AL 7 -4 1 5 22 5%

WE . ATIEE 8T 52 T R A X S8
XU H bn R BE RIS EEAY, A AR KR TR
1] Btk e 95 S R AR L RE i

1 ARXER

WFSE DAL T 7 B % A A X i b ik X
r L R 27 8 P b A 2 IR B IR A 5% e VD 3 Sk VD I
AR5 o (TR FR VDI Sk 0 ) , b Ak s 4 FEL VDV AR
%% (37.53°N, 105.03°E, #F 4K 1 250 m) , J& T %5
AT RN Ak B R A A A I X 2 AR
2SR 9.6 °C, Z ARV YK &t 186.2 mm, Z 4
YJWAE 28 & 8 3 000 mm"™7° ) S {560 22 2k i vb
WSk B4 A AT, H 1956 47 7R 2R B A 7 A\
T VAR B SR R I T 1964 1973 1981 ,1987 .
1991.1999.2011 F1 2012 4F 2R § 4 . A [R] B Be [
T DX [T P45 it A () 6 45 SR B89 55 05 s oA 52 A
VEAR AN AL B 25 [ 3 B S P A ) A&
B B B V0 AE B XA 9% LLFF 4% (Caragana korshin-
skii) A& ¥E (Hedysarum scoparium) i (Artemisia
ordosica) % VKZ (Bassia dasyphylla) %50 £, 1E
TR TIEOT , 28B4 2 28 iy, T
VPR AR S R G B B — (R HE ATV 56 22 Sy b e
AR CEHER FIARMY) M B e E R e ) A
[ B 52 2 e %, LR 2 e PE R A ) i A
5 B DL A B A 0 AR T AR R R SRR
SEPESE TR . HAT, T2 AL T HAT ) A AR S
P IX (K16 km, & 700 m)''

2 HERESWRTE

2.1 EIESRIE

A PR R A AR R, L
HEA B AR 7590 0 A e A b B B B b Bk
AR, T IO - e b PR e 0 [ el 55 it
ZhE . ARIRIE A B B A R A AT L I 1

30 m 73 B A - M M) T ECHE SR T v T R B
BEIRPREE R B vhon Y T RO [ s A
AL B HE TR AN BRI o B RAR L TN
A At P S ATk ) 45 RE TR 28 LA K
GDP 2 Bl ok U5 T (b DG HAE 4 ) T35
SRR P A B HE A e AN BE DRI B0 HE 45



224 rh W 545 %
1 DPEIAIBEDERESREARREMEFOERER™
Table 1 Basic information of the sample plots at different succession stages of
the artificial sand-fixing vegetation ecosystem in Shapotou'

- . - ; - p

{fszl\;j i i%*{lﬁﬁ j:t%%@; W % A R/ (gem™) {Eﬁéfli%
i)/ Agkg)  M(grem™) /A WA AR HEA A /(grm™)
0 ok et 0.41£0.07 1.55£0.01 1.4£0.32 0.22£0.12 0.16£0.03  2.14+0.40 0.110.02 0
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FEALE

F 109.97 117.21 249.59 105.11 62.41 126.24
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Table 2 Carbon emission coefficient of different

land use types
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Table 3 Standard coal conversion factors and carbon

emission coefficients for various types of energy sources'’
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Fig.1 The temporal variation characteristics of carbon seques-
tration service supply of various components in artificial

sand-binding vegetation ecosystem
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Fig.2 The matrix of Pearson Correlation Coefficients between

shrubs and soil carbon sequestration service supply and herba-

ceous coverage, herbaceous biomass, as well as Litter
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Table 4 Carbon emission quantity, carbon absorption quantity, and their respective

proportions among different land use types in 2015 and 2020 of Shapotou area
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Fig.3 The energy consumption structure in Shapotou area in 2015 and 2020
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Quantitative assessment on the supply-demand balance of carbon
sequestration service in artificial sand-binding vegetation
ecosystem at the southeastern edge of the Tengger Desert

Yang Liwen'?*, Li Xiaojun’, Yang Haotian®, Zhang Zhishan®, Shi Zhuoqun',
Qin Xiao', Hong Dandan*, Wang Dayong’
(1.Department of Economics, Shanxi Institute of Energy, Jinzhong 030060, Shanxi, China; 2.Shapotou Desert Research
and Experiment Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou
730000; 3.College of Urban and Environmental Sciences, Peking University, Beijing 100871, China; 4.Shanghai Geo-
logical & Mineral Engineering Exploration (Group) Co., Ltd., Shanghai 200436, China; 5.Climate Centre of Shanxi
Province, Taiyuan 030006, China)

Abstract: To systematically assess the efficacy of ecological restoration initiatives in enhancing carbon seques-
tration service supply, this study conducted a quantitative analysis of the supply-demand balance of carbon se-
questration service across distinct succession stages of artificial sand-binding vegetation ecosystem in the Shapo-
tou region between 2015 and 2020. Key findings include: (1)The total carbon sequestration service supply with-
in the artificial sand-binding vegetation ecosystem exhibited a fluctuating upward trend over time, approaching
stabilization after 52 years of vegetation restoration. During the initial 17-year restoration phase, shrub biomass
dominated carbon sequestration service supply, whereas soil carbon sequestration became the primary contribu-
tor between 25-60 years post-restoration. A significant negative correlation was identified between soil and shrub
carbon sequestration supply, which was effectively modeled using a regression equation y=9.88 —3.21 In x Nota-
bly, the increasing herbaceous biomass suggests a sustained rise in soil carbon sequestration supply over extend-
ed timescales. (2) By 2020, regional carbon sequestration demand surged by 43.33% relative to 2015 level, pri-
marily driven by escalating construction land emissions. This growth was closely linked to the coal-intensive en-
ergy structure and heavy industrial development characteristic of the study area. (3) From 2015 to 2020, the per-
unit-area supply-demand ratio for carbon sequestration service in Shapotou's artificial sand-binding vegetation
ecosystem remained consistently below 1, reflecting a widening gap between supply and demand. The findings
highlighted a critical mismatch where supply growth lagged far behind demand escalation. These insights carry
profound implications for achieving carbon neutrality in desert ecosystems and maintaining ecological security.
Methodologically, this research provides innovative frameworks for evaluating carbon sequestration effective-
ness in sandy land restoration projects, advancing both ecological science and evidence-based policy formulation
in arid region management.

Key words: carbon sequestration service; artificial sand-binding vegetation; supply-demand balance; ecologi-

cal restoration; Shapotou



