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Abstract; [ Objective ] In the context of the “dual-carbon” goal, accurately assessing the status, rate and
potential of carbon sequestration in terrestrial ecosystems is crucial for achieving “carbon neutrality”. Shaanxi
Province, which spans three climatic zones and have a large difference in climate between north and south,
with abundant vegetation types. In recent years, the vegetation coverage in Shaanxi has been further
improved due to the implementation of various ecological projects ( Grain for Green, Three-North
Shelterbelt, etc.). Its vegetation coverage reaches up to 60.7% , what resulted in huge carbon sequestration
capacity. Net primary productivity (NPP), as one of the most important indicators to reflect the carbon
sequestration capacity of vegetation, there are few studies on spatial and temporal dynamic changes of NPP
and the spatial distribution of NPP potential in the future in Shaanxi province. [ Methods] Based on these, we

evaluated the temporal and spatial distribution characteristics of vegetation NPP and its potential in Shaanxi

5 H #5:2023-09-11 &8 H#1:2023-12-15 XAHH:2023-12-27 W 4 8 % B 8 (www.cnki.net) : 2024-04-08
HBETE  EHRH AR FIL 4T H (U2243225)

F—1EE ER2 Q995 , &, EEE LR A, FENFAEEREMS I . E-mail: wxzbw@nwafu.edu.cn

BASESE STE (1986—) , B Wi+ WFoE 51 L 18 AR S0, 28 XA SR K LR AL A FY . E-mail: leideng@ms.iswe.ac.cn

http: // stbexb.alljournal.com.cn



326 K AR IR R %38 &

province through the CASA model and the neighborhood similarity spatial distribution method. [ Results | (1)
Total carbon sequestration by vegetation increased by 333 Tg, with an increase of 48.5% from 2000 to 2020
in Shaanxi province. (2) NPP was higher in the south and lower in the north, with the highest or lowest
value in the middle. The average value in 2000 and 2020 were 333.2 g C/m?” and 494.8 g C/m?®, respectively,
with a total increasement of 161.6 g C/m’, and the increase amplitude showed a distribution trend of high in
the north and low in the south in Shaanxi. (3) The carbon sequestration potential was 2 304 Tg which
increased by 41.30% compared with the 2020. The spatial distribution trend was gradually decreasing from
south to north, and the spatial distribution characteristics showed high spatial autocorrelation characteristics,
but the local differences were large. [ Conclusion ] The total vegetation carbon sequestration in Shaanxi
province increased significantly from 2000 to 2020, and there is huge potential for vegetation carbon
sequestration in the future. This study calculated the spatial and temporal dynamic changes and predicted
potential spatial distribution characteristics of NPP in the regional scale ecosystem in Shaanxi province,
which can provide an evaluation systematic and theoretical reference for scientific evaluation and improvement
of regional carbon sink capacity.
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Table 2 The results of global autocorrelation analysis of

NPP potential in Shaanxi province
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Fig. 8  The spatial distribution of hot and cold spots of

growth potential of NPP in Shaanxi

32 BREHESERS NPPIRAE K= E 5 f I

1] i 8% 3 B4 ARG L T B 00 A 7 BRI B b i R 5%
H P I g (RO T O A A B R 2 2 L DR L 34 4]
PN, 32 2252 3 A TS T 52 e, R DG 4 PRl =
B3 A TE K e B 0 R A 3 T A L AR AR B R
HEL R [ B¢ BE J B0 T Bk b B g M0 AR A ER A e
555 AEL B AR b 0 2 34y = Ttk A ) o s (I
3. BEAM . NPP ¥ g B B9 25 ) 23 A Ak 5 X B0 A
SRIRI5E I T L IRLRE AL W i T ) A AR 3R 4 A 1B
PECE D, AR R WL FILT R X NPP 3
BL52 NDVILAR - 35 [ K Bt i A0 3 265 1Y 52 1
T EL A KBRS PR R B 1 R R AT O R A KR
PR AR 3 AR 2 BE I T Bk PG 4 NPP ¥ ) (B Y
23 6] G Ak R . AR LT BB B Bl G Bk
7 3 X4 B [ B 3 0l W8S 0 60,006, 31,40,
35.400 (3 1) MG IR AT AR W tub (9 X3, E 2R 2 IX
SRR W VA I B R e b R T S B A S e 2 A
Bl A 2 AR G0 T e 45 v ML X 2 A TR g A L AR S
RGUAL TR A I B i 4 T i A e

Tk PR A [ Bl e R A 4 T T UG (L , OAE A  k E
TR 7 B R R R AR /N T B A T A [ e o
. HEEH AL S TRELEEW TSRS
Z LA h W Rk 5 B 7 I (RDAE X Bl 3 L A R KR
VA TR B WA [ Rl 3 228 480 KL 0% b IXC %) R s [ e
T TR RO s S v i X1 4 S P M o A K, i
DX 4l 1 i W g A e AN

AH BT 2517 B B, B VY A8 A [ i e R AT AR K
FR 3G 23 ] 3R W B 75 45 T 8 5 T 2 1 Bk, Ol e
FPER TR simk, &Ao" R0, A
AR Ak T 2R AR HR A o 4 Bk v e HE W O B T R i
20 %6 » 105 H. = H A1) O Ak 45 38T LAk /D H A4 2R i
1/3 WAk A BRORHHE R 25> e m] U fE b = A
SRR A BB AR, Pk X SRR
o K B A/ A i AR, ELPR R LR 4P USR5
Jite 408 2 ) 3 22 B L BRI, I A R 2 ISR 1 3 it
R Y b ) IR AR (R T BE L R FGE B[R] 57 L Sk
8 38 MRS X L I KT B - v I V) A% i 7 b e R
BT Tt T H 5 R 9% 4, T OQ TR 4l IR bR, 4 = i
DX AE B R AE S . PR M X 2R S R G AL T
PRS0 J5 9T B B ARtth 22 Ja T 3 A B R ORE , [
T e 77 JL I M 0, 50 R A AR 52 R Al sl % G
B 1 R AR MR R Y M Y BE i B AR
O Hh i X SR b T 5K G L R T RE T 2 N R
BRI 7 32 L IX A A 25 i DA S B LA
HAR
3.3 AHBEESH

ARBFFEAEHFET N KA H IR SR B9 X R 43 AN
[F] ST DX F T RS G B B0 R AN 2, P RE S 8 X
AN S BN R A8 3K XN 1Y 25 ) S B Pk T 2
JUT A 1 [ e Vs 7 g A A T T AT, 7 3 ok 2 e
JoT 2 R A3 B AR AR S Al SRS BE . 7E AL A DX [ e v g
B 35 T A Y T Ak 8, S50 B Bt 45 ) A v H AT
AL TR A2 i B o A R T 4 1 e B ) 3 A K s [T
PRIt 7T BB A DXl [ e v g B A . B SK T e
A = b ) FH 485 44 ok 32 1 A A5 FR 6 ok i R e i, L
WEWEEZHETFHRA 5 H AW S 255k
PE R E D MO S R, 5 ) A Y BOR DL
e K P2 b o8 PR LA A
4 45

2000-—2020 4F, BEVG 4 A9 NPP ¥ &2 i 2 1
HaFH, 2000 4FF 2020 4F A B AF [ B 1 53 50 R 687,
1020 Tg,20 FEH:Hn 333 T, WK KN 48.49%,
BEPTA 3 A~ 43 DXAE B 4F [ B i 1Y 28 Ak B (+ 145
Te)>BErs (496 Tg)>xkH (490 Tg),

http: // stbexb.alljournal.com.cn



CHER:]

R4 . 2000—2020 4E VY 4 [l A= 25 R 48 NPP s 281k 538 333

3 HARFINZE T 3l 52 i, 48 9l B 7 T A NPP &
e AR P AR Ak e, HAR AR E P 5 A AL 1 R
ke, PRVEA KW NPP (9 18 2 305 Tg, M 1L
F 2020 AFATHESIN 675 Tg, 3 /A~4r X ik vk 1 4 K %
ML (62.76) > BB (36.5 %) > K h (+34.3%0).,
Bk VG R 8 NPP 1% ) 43 A1 32 390y iy B 382 i e
%, HL25 6] 43 A 8 iE 249 2 90 HY g B8 2 i) | A O 5
(S [A) IEAR M) AH R &8 22 S KR

S 7 N NCTB Y DN B S U | R S VR
S g A B - O A 0 b . LASR TR B A AE
R B i DR IR b 185 0 A [i) e DX ) A B [ 5k 7
X HARYE H BTk
B 30K
[1] GERBER S, JOOS F, PRENTICE I C. Sensitivity of a

dynamic global vegetation model to climate and atmos-

pheric CO, [J]. Global Change Biology, 2004, 10 (8):

1223-1239.

[2] VAN SOEST H L, DEN ELZEN M G J, VAN VUUREN
D P. Net-zero emission targets for major emitting coun-
tries consistent with the paris agreement [ J ]. Nature
Communications,2021,12:e2140.

(3] 2JiEFAES LT HMBCE B RS — MRS Loy dkig
[N e AR A [ 55 e 24 41 . 2020(28) 5-7.

XI J P. Statement at the general debate of the 75th ses-

sion of the united nations general assembly[ N . Gazette

of the State Council of the People’s Republic of China,

2020(28) :5-7.

[4] O’NEILL B C, KRIEGLER E, RIAHI K, et al. A new
scenario framework for climate change research: The
concept of shared socioeconomic pathways[]]. Climatic
Change,2014,122(3) :387-400.

[5] GIARDINA C P, RYAN M G. Evidence that decompo-
sition rates of organic carbon in mineral soil do not vary
with temperature[ J].Nature,2000,404 :858-861.

[6] SONGLY,LIMY, XU H, et al. Spatiotemporal vari-
ation and driving factors of vegetation net primary pro-
ductivity in a typical karst area in China from 2000 to
2010[J].Ecological Indicators,2021.132:e108280.

[7] DENG L. SHANGGUAN Z P, SWEENEY S. “Grain
for Green” driven land use change and carbon sequestra-
tion on the Loess Plateau, China[ J].Scientific Reports,
2014,4:€7039.

[8] HE NP, WEN D, ZHU J X, et al. Vegetation carbon
sequestration in Chinese forests from 2010 to 2050[]J].
Global Change Biology,2017.,23(4) :1575-1584.,

[9] ZHANG X M, BRANDT M, YUE Y M, et al. The

carbon sink potential of Southern China after two dec-

ades of afforestation[ ]J].Earth’s Future, 2022,10(12):
e2022EF002674.

[10] T4, 2= BB 2000—2015 4F B PG H BE 4 90 9 24 7= J1 i

Z5 Gy AR AE OB 3 (R 2 () 0.8 AR 542 4R, 2018, 29
(6):1876-1884.
WANG Z, LI D K. Spatial-temporal distribution of veg-
etation net primary productivity and its driving factors
from 2000 to 2015 in Shaanxi,Chinal ] ].Chinese Journal
of Applied Ecology,2018,29(6):1876-1884.

C11] & TR, R S, Dok, S5 8 TS %A )

(NPP) 1 [Pk TG B4 0] 4 3 e 1 [ 5tk 785 0 F 52 [ ] AR Bk 2%
54, 2023,19(1) :15-19.
XUG]J, WUSY, MA H, et al. Carbon sequestration
potential of Shaanxi Yellow River wetland vegetation
based on NPP data[]]. Wetland Science and Manage-
ment,2023,19(1) :15-19.

[12] REpk, ERE, =, 4. EHR B bk T AR R fk B0k
L e v ) Ak SR LT K 2 ARFp24 4 . 2022, 36 (4) :342-349.
WU P X, WANG X Z, WU ] Z, et al. Estimation of
carbon stock and carbon sequestration potential for Chi-
na’s grain for green project[ J].Journal of Soil and Water
Conservation,2022,36(4) :342-349.

[13] WEI X D, YANG J, LUO P P, et al. Assessment of
the variation and influencing factors of vegetation NPP
and carbon sink capacity under different natural condi-
tions[ J].Ecological Indicators,2022,138:e108834.

(141 ERAR 28 A 3C, AP TOA . 45 2 T 4 3 R 228 4k 9 e v

A8 R R I 4 S AU e KRN [T ). 9K BT R 2
2022,37(5):1214-1232.
WANG T F, GONG Z W, DENG Y J, et al. Identifica-
tion of priority areas for improving quality and efficiency
of vegetation carbon sinks in Shaanxi province based on
land use change[ ] ].Journal of Natural Resources, 2022,
37(5):1214-1232.

[15] FENG Y J, CHEN X J, GAO F, et al. Impacts of
changing scale on Getis-Ord G;° hotspots of CPUE: A
case study of the neon flying squid (Ommastrephes bar-
tramii) in the northwest Pacific Ocean[ ] ].Acta Oceano-
logica Sinica,2018,37(5) :67-76.

[16] YANG J, HUANG X. The 30 m annual land cover
dataset and its dynamics in China from 1990 to 2019[]J].
Earth System Science Data,2021,13(8) :3907-3925.

C17] JRSCIR Wb, sk B oK . i [ Bl b A8 4 o5 0] 0 46 77 ) i
AL ) A A2 252 4, 2007, 31(3) 1 413-424.
ZHU W Q. PAN Y Z., ZHANG ] S. Estimation of net
primary productivity of Chinese terrestrial vegetation
based on remote sensing[ ] ].Journal of Plant Ecology.,
2007,31(3) :413-424.

[18] SHAZY. BAI Y F, LI R R, et al. The global carbon

http: // stbexb.alljournal.com.cn



334

7K PR A

5 38 4

[19]

[20]

[21]

sink potential of terrestrial vegetation can be increased
substantially by optimal land management[ ] ].Communi-
cations Earth and Environment,2022,3:e8.
TANG X L, ZHAO X, BAI' Y F, et al. Carbon pools in
China’s terrestrial ecosystems: New estimates based on
an intensive field survey[J].Proceedings of the National
Academy of Sciences of the United States of America,
2018,115(16) :4021-4026.
R ZE/NF L, %.2008—2014 4F 8 BB 55 728 LX)
SRR A AR 7 ) 0 s g [T ] K R AR RS,
2017,24(4) :204-218.
SONG Y, LI X J, JTIANG T. Effects of vegetation cov-
erage change on net primary productivity of Heihe river
basin during 2008—2014[]].Research of Soil and Water
Conservation,2017,24(4) :204-218.
Wk, e AR DX 3t R/ A s R Al K H R
A 250 55 10 2 ) (D R ROl R 2R R CH AR B 2
RR),2015,39(2) :79-83.
YANG Q, WANG T. Spatial-temporal variation of
land use/cover and the analysis of its effect on ecologi-
cal vulnerability in Yulin city of Shaanxi province[]].

Journal of Nanjing Forestry University ( Natural Sci-

(kL35 324 )

[20]

[21]

RIS BR R AN [R) VA O 2T AR XK R 25 X AR AR
REARAE SR AR 52 ma [ ] Al T/ %3], 2011.27(2)
38-45.

LI P L. ZHANG F C. Effect of root zone water and ni-
trogen regulation on cotton population physiological in-
dices under different furrow irrigation patterns [ ] ].
Transactions of the Chinese Society of Agricultural En-
gineering,2011,27(2) :38-45.

BT AN FLAR B A5 BT I E K IR A BE X A AE A=
K9 527 K2 AquaCrop BT 40P T.#2 24 , 2022, 38
(21):83-92.

YANG G, LEI J, KONG C X, et al. Effects of water
salinity on cotton growth in mulched drip irrigation and
its simulation by AquaCrop model[ ] ]. Transactions of
the Chinese Society of Agricultural Engineering, 2022,
38(21):83-92.

[22]

[23]

[24]

[25]

[22]

[23]

[24]

[25]

ences Edition),2015,39(2) :79-83.

LIUY X, LYU Y H, BAI Y F, et al. Vegetation map-
ping for regional ecological research and management: A
case of the Loess Plateau in China[ J ].Chinese Geographical
Science,2020,30(3) :410-426.

T ot H AR X5 A L AL DR Bl A S R G
i AL 256 0 1 VT AR 2 HE 2 B HC et DE B A il
(1. sy 30 AL 2 30 F2 2011, 30(7) . 771-787.

YU G R, WANG Q F, LIU Y C, et al. Conceptual
framework of carbon sequestration rate and potential incre-
ment of carbon sink of regional terrestrial ecosystem and
scientific basis for quantitative carbon authentification[ ] ].
Progress in Geography,2011,30(7):771-787.

WANG X Z, WU J Z, LIU Y L, et al. Driving factors
of ecosystem services and their spatiotemporal change
assessment based on land use types in the Loess Plat-
eaul J . Journal of Environmental Management, 2022,
311:e114835.

DENG L, KIM D G, LI M Y, et al. Land-use changes
driven by “Grain for Green” program reduced carbon loss
induced by soil erosion on the Loess Plateau of Chinal]J].

Global and Planetary Change,2019,177:101-115.

CHENG M H, WANG H D, FAN ] L, et al. Evalua-
tion of AquaCrop model for greenhouse cherry tomato
with plastic film mulch under various water and nitro-
gen supplies[ J]. Agricultural Water Management, 2022,
274.:€107949.

AZ1Z M, AHMAD RIZVI S, SULTAN M, et al. Sim-
ulating cotton growth and productivity using AquaCrop
model under deficit irrigation in a semi-arid climate[]J].
Agriculture,2022,12(2) :e242.

EVETT S R, TOLK J A. Introduction: Can water use ef-
ficiency be modeled well enough to impact crop manage-
ment[ J]. Agronomy Journal,2009,101(3) :423-425.
SEPASKHAH A R, KANOONI A, GHASEMI M M.
Estimating water table contributions to corn and sor-
ghum water use[ ]]. Agricultural Water Management,
2003,58(1):67-79.

http: // stbexb.alljournal.com.cn



