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Fig. 1 Geographical location of the peak-cluster depression basin in southwest Guangxi
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Table 2 Meteorological data of different climate zones

SR Rk B /mm-a” ZEHE /mmea KRS E/MIm ™ TRLEE/ °C
TR P R R AR X 1067.61 1 030.44 4912.45 18.50
P AT PR AR X 1471.11 1047.11 4653.11 21.03
PR R AR X 1391.55 1106.43 4 472.20 21.90
* 3 FRASHEIEBEXEH NPP H91E (gC'm™)
Table 3 Mean values of NPP of different climate zones (gC~m72)
AAEIX 20004F 20054F 20104F 20154F 20204F
HROIE AT P R R AR X 945.15 960.28 948.84 1070.59 1 069.58
B AT P R A X 918.10 849.36 941.46 969.77 974.89
[N % o A ¥ 7R 789.22 683.01 824.26 832.10 841.57




344 AR

2024 4E

2000—2011 4FA#E NPP (#4347 0.001 gC-m *-a )™,
WS IX P AEHE NPP L) 2005 4E M B{H, & “V7 501,
Ji PRl — 7 THT 2y 2004 AR AHIF 5 X R B AN R BOK R,
T T, A A K2 BRYY, S5 — T i A A AL B A
() IR _E, v BORT S 8l T €O T 4 T g s ke A
WAL 1) SRR R 4982 (2006—2015 4F)), 5 75 R H—
RIS, 25 AR P A AL . 2S5 R4 L, FEHE NPP
AEF 1200~1 500 gC-m >a " ) X W 4E tf FARBF5E X
B f e vy, RS TR R R %l S R
B A5k B Y T R e 0 A X Sk R Bk NPP i (H

(1 000~1 950 gC-m *a ") [X Ja 23 8] 43 A ff 5 — 2, H.
%25 E— 4R B 00 T R AR NPP R, 5
ARSI EE R—2K .

4.2 FEEFEEEMNEMTBERNPP B R E R

25 1 AR 25 43 AT, - i A /7 A e g e
DA b A BE NPP L = 3 R R, ik 5 itk
L0 R AR SN A Ay - 1 R /7 6 A B NPP
AR B P R F R IE 45 SR — B ARBIFY X 35k
TR ZI7% 52 1 K 1999 4F LR S il (1) 18 Bk 3 PRk 7
%, FE 2000—2020 4F[1] 4= iy ) FH 2 U AR LUF b %
ol T, S X IR B NPP A5 Sk 43.22 T3l C 3
o ASMIFGY DX Ay B 70 iy 0 AT 1l e R b 3R,
IG5, A WF 5 3 B A Ak 32 22 0 A0 23 467 38
T P Y 2R o b IX AR, R K, R
R, A RRER, S T AT 5T X S 1K H AR
i, AT KR EIER MR, 2R E R R
() - AR Pl B G T 0, 2 5 ) DX 3 K R 1Y) S i A
A5 ) g

T PR - A S5 AR R A AT, T PR b b A
B AL, A ST I LU K A T Gl X R A A
Y7 55 P L AR s, HAE P KR T LA
22 ok 32 1 i X B A A A 7 5 T o L R 0 3 5
EAE = JKF e ™™ R4 R H = A SR
JE 5 2 A PSS R B NPP /K- fe i, (H i T A
TF 5% DX I ok 7 o S0 A T A kg R MR B A B AR
MBE, Bz b b, DL =i B X A A
FI7KF B % — AR AE Y S AR SR AR

S5 R T, AR SRR &5 SR Ay L EE X AR 4% NPP
(5% M0 K T HA IR, %45 R 5 sl i A e i
SN DL R SCHAERY B T Al R R — . RURAE
Ry — T EE B AR bR B T R B RRAE, R A A K

WA, ST S, MEOEEE B E & A L)
s 22, BRE WL NPP Rl

43 MRARERFKHARTE

e R Ak B AR AF 5T IX 3 AE B NPP () B8 U T
MODI17A3HGF %4 45 , A I 5% 3 B % K40 4R A8 1
NPP {H #1%¢ T CASA(Carnegie-Ames-Stanford Appro-
ach) BERUKE B2 AR, X 20 NPP A i, /S48 5%
F1%) B A5 T 7 R e D H R b X R s ) NPP (™,
AW X H ARG Z IR K . Bt 76 LR 98
D7 55 A A R BG4 R AT 0 L, IRZE A IEAR Y X
Sy LAY e A Ml I 0T AR 218 AR 3K — 4 KT A AR AR 1
Tiittke T340, Bise mfE gt NPP Ak my R &=, A S0
KT — P X A 2, K% s 2 S
YER, BT — 253 R 75 3R0K 2 X 28 BLAE F XA
B NPP 7 AE B 5200

5 & 1

(1) 2000—2021 4F: H: P4 1 6 M\ 3 Ml U 358 A
NPP {45 LT $4, 2022 4 [a] 9% NPP L1 3.5596
gCm *a ' AR RERE N . 70 A [R] B4 iS5 R, Ak
NPP ¥ Ry W HTRFIX I (4.5148 gC'm *a ') >
WFE X8 (3.5596 gC-m *a ) > FEME R X 48 (2.7219
gCm >a"). Hi#k NPP ZE45 (A1 4045 |, SEBUAE ik
o B ) DX 35, 32 4 AT 7 977 380 T B 5% A T e O
AR5 X PN 22 501X 300 5 B S 4 448 o ) 728 A 94, T
USSR 77.98%.

(2) KA #EH I, 8 NPP 1Y Hurst 75 50°F
BHEN 0.65, F e 238 Iy 51 5 0 B i 48 4k X 3
b A Y, & 49.98% 5 40.53%, BIF 5T IX S8 A B
NPP F I G A 430, S Re et a2

(3) A VU T W DA 3 b 37 S8 A % NPP Y 3 T
Shy - MR FH A, R R A DY A 56 R R = AR R T, LA
F3ANETF g (EH7E 03 A4

S 30k

[1] Field Christopher B, Behrenfeld Michael J, Randerson James T,
Falkowski Paul. Primary production of the biosphere: Integrat-
ing terrestrial and oceanic components[J]. Science, 1998,
281(5374): 237-240.

[2] Kwa Chunglin. Local ecologies and global science: Discourses

and strategies of the International Geosphere-Biosphere Pro-



543 4

4520 RS

2000—2021 445 VT 1 06 DA T H S0 SR v ) 20 A4 72 0 AR RRAE B LA TR 345

[3]

[4]

[5]

[6]

[7]

[8]

(9l

[10]

[11]

[12]

gramme [J]. Social Studies of Science, 2005, 35(6): 923-950.
Janssen Marco A, Schoon Michael L, Ke Weimao, Borner Katy.
Scholarly networks on resilience, vulnerability and adaptation
within the human dimensions of global environmental
change[J]. Global Environmental Change, 2006, 16(3): 240-252.
Schiffer Robert A, Rossow William B. The International Satel-
lite Cloud Climatology Project (ISCCP): The first project of the
world climate research programme [J]. Bulletin of the American
Meteorological Society, 1983, 64(7): 779-784.

Grace John. Understanding and managing the global carbon
cycle[J]. Journal of Ecology, 2004, 92(2): 189-202.

Canadell Josep G, Pataki Diane E, Pitelka Louis F. Terrestrial
ecosystems in a changing world[M]. Heidelberg: Springer Sci-
ence & Business Media, 2007.

RV, 2. A BRAE AL Rl A A R GTRAE ERIE ST (0],
VU R A2A 4R (HARBEER), 2016, 42(1): 14-23.

SONG Bing, NIU Shuli. Global change and terrestrial carbon
cycle: A review[J]. Journal of Southwest Minzu University
(Natural Science Edition), 2016, 42(1): 14-23.

AT, VR VL. R T b LRI 4 ) W8 ST R A B NPP A
R[] AEZSFREER, 2020, 29(4): 686-694.

ZUO Liyuan, GAO Jiangbo. Quantitative attribution analysis of
NPP in karst peak cluster depression based on geographical
detector[J]. Ecology and Environmental Sciences, 2020, 29(4):
686-694.

IEIWF, B, B, WIS, DR, Boe . WA A )
GE N B A RS ER R R R ], %00,
2022, 41(8): 1535-1544.

YAN Yan, QIN Jinhua, FANG Lei, HU Baoqing, YI Kunpeng,
CHEN Longchi. Spatiotemporal dynamics of vegetation net pri-
mary productivity and its relationships with climatic factors in
Hunan Province[J]. Chinese Journal of Ecology, 2022, 41(8):
1535-1544.

SRR, YO, AR, PEREE. 2000—2019 A7 BE I I AR
B NPP I =3 R AE KBRS 32 047 (D). AR BERGE IR, 2022,
34(3): 196-206.

ZHU Sijia, FENG Huihui, ZOU Bin, YE Shuchao. Spatial-tem-
poral characteristics of 20002019 vegetation NPP of the Dongt-
ing lake basin and their driving factors[J]. Remote Sensing for
Natural Resources, 2022, 34(3): 196-206.

Kolby Smith W, Reed Sasha C, Cleveland Cory C, Ballantyne
Ashley P, Anderegg William R L, Wieder William R, Liu Yi Y,
Running Steven W. Large divergence of satellite and earth sys-
tem model estimates of global terrestrial CO, fertilization[J].
Nature Climate Change, 2015, 6(3): 306-310.

Robinson Nathaniel P, Allred Brady W, Smith William K, Jones
Matthew O, Moreno Alvaro, Erickson Tyler A, Naugle David E,
Running Steven W, Pettorelli Nathalie, Paruelo Jose. Terrestrial
primary production for the conterminous United States derived
from Landsat 30 m and MODIS 250 m[J]. Remote Sensing in
Ecology and Conservation, 2018, 4(3): 264-280.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Park Jin Han, Gan Jianbang, Park Chan. Discrepancies between
global forest net primary productivity estimates derived from
MODIS and forest inventory data and underlying factors[J].
Remote Sensing, 2021, 13(8): 1441.

Mngadi M, Odindi J, Mutanga O, Sibanda M. Estimating above-
ground net primary productivity of reforested trees in an urban
landscape using biophysical variables and remotely sensed
data[J]. Science of the Total Environment, 2022, 802: 149958.
Oliva Gabriel, Paredes Paula, Ferrante Daniela, Cepeda Carla,
Rabinovich Jorge, Root Bernstein Meredith. Remotely sensed
primary productivity shows that domestic and native herbivores
combined are overgrazing PatagonialJ].

Ecology, 2019, 56(7): 1575-1584.

Journal of Applied

Jaafar Hadi H, Ahmad Farah A. Crop yield prediction from
remotely sensed vegetation indices and primary productivity in
arid and semi-arid lands[J]. International Journal of Remote
Sensing, 2015, 36(18): 4570-4589.

Yu Tao, Sun Rui, Xiao Zhiqiang, Zhang Qiang, Liu Gang, Cui
Tianxiang, Wang Juanmin. Estimation of global vegetation pro-
ductivity from global land surface satellite data[J]. Remote
Sensing, 2018, 10(2): 327.

AR, L8 BT MOD17A3 1y i [ Bl b A B NPP 25 (LR
E5MHT [0). A A5 FREE2AAIE, 2018, 27(3): 397-405.

LI Dengke, WANG Zhao. The characteristics of NPP of terres-
trial vegetation in China based on MOD17A3 data[J]. Ecology
and Environmental Sciences, 2018, 27(3): 397-405.

R, HEE, XU, HHLD, KA, AR B,
2004—2015 4F13 A A BE NPP B 25 43 A FHAE B = 5 S A
FERKFR 0] K HLEFFITE, 2019, 26(6): 198-204, 225.

CHE Feng, HUANG Guoqing, LIU Tao, TIAN Yanhong, XU
Qinghua, ZOU Xiuqiong, NIE Li. Spatiotemporal distribution of
net primary productivity and its correlation with meteorological
factors in Hubei Province from 2004 to 2015[J]. Research of
Soil and Water Conservation, 2019, 26(6): 198-204, 225.

AT L%, W/, SREESE, R 4L, 250, XN, CCR, %
B, ER IR, P, WA, TN R NPP I S AR Ak B R
MG H9IRL A (D). BEHB2AAIE, 2021, 29(4): 788-797.

HE Guoxing, LIU Xiaoni, ZHANG Degang, DU Yuehong, LI
Qiang, LIU Zhigang, GUAN Wenhao, YANG Junyin, HAN
Tianhu, SUN Bin, PAN Dongrong. Spatio-temporal variation of
NPP and its response to climate factors in grassland, Gansu
Province [J]. Acta Agrestia Sinica, 2021, 29(4): 788-797.
ZERL, UL, TAH. 56T MODITA3 MBI A At 4k NPP 25
FLRAAE LT]. 422522475, 2011, 30(12): 2776-2782.

LI Dengke, FAN Jianzhong, WANG Juan. Variation characteris-
tics of vegetation net primary productivity in Shaanxi Province
based on MO17A3[J]. Chinese Journal of Ecology, 2011,
30(12): 2776-2782.

Zhang Yulong, Song Conghe, Zhang Kerong, Cheng Xiaoli,
Zhang Quanfa. Spatial-temporal variability of terrestrial vegeta-
tion productivity in the

Yangtze River Basin during


https://doi.org/10.1177/0306312705052100
https://doi.org/10.1175/1520-0477-64.7.779
https://doi.org/10.1175/1520-0477-64.7.779
https://doi.org/10.1111/j.0022-0477.2004.00874.x
https://doi.org/10.3390/rs13081441
https://doi.org/10.1111/1365-2664.13408
https://doi.org/10.1111/1365-2664.13408
https://doi.org/10.1080/01431161.2015.1084434
https://doi.org/10.1080/01431161.2015.1084434
https://doi.org/10.3390/rs10020327
https://doi.org/10.3390/rs10020327

346

I

AT

2024 4E

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

2000-2009 [J]. Journal of Plant Ecology, 2013, 7(1): 10-23.
LR, TR . DULIRBAR AR 7= R (a3 SR Ee e b
(], RILHRBRBEUE R 5E, 2022, 31(6): 1249-1261.

HU Yanxia, WANG Changqing. Change trend and sustainability
analysis of farmland productivity in the Han river basin[J].
Resources and Environment in the Yangtze Basin, 2022, 31(6):
1249-1261.

% B, SEE, SRR, 05, SEHEI, X4, 3 20 4F PU g g
s XA BE NPP I 28284k K 5 AR PR 3R BRI (0] 7K £
FFF5E, 2022, 29(3): 172-178, 188.

HE Hongchang, MA Bingxin, JING Juanli, XU Yong, DOU
Shiqing, LIU Bing. Spatiotemporal changes of NPP and natural
factors in the southwestern karst areas from 2000 to 2019[J].
Research of Soil and Water Conservation, 2022, 29(3): 172-178,
188.

PEE, S5, AN TR YRR TR L IX 2001—2018 4FAE B4
ViR A 7 e s AR D] AR AR AR R, 2021, 41(24) : 9836-
9846.

HONG Xinqgian, HUANG Yong, SUN Tao. Spatiotemporal evo-
lution of vegetation net primary productivity in the karst region
of Southwest China from 2001 to 2018[J]. Acta Ecologica
Sinica, 2021, 41(24): 9836-9846.

Zhang Mengyu, Zhang Li, Ren Xiaoli, He Honglin, Lyu Yan,
Wang Junbang, Yan Huimin. Effect of land use and land cover
change on the changes in net primary productivity in karst areas
of Southwest China: A case study of Huanjiang Maonan
Autonomous County[J]. Journal of Resources and Ecology,
2020, 11(6): 606-616.

PINATR, WA BET M PRI 1 2 P A ) 92 7 g s
T SN TR TI]. A5 2A 24, 2021, 40(12): 3836-3848.
SUN Zhijuan, XIE Shiyou. Spatiotemporal variation in net pri-
mary productivity and factor detection in Yunnan Province based
on geodetector[J]. Chinese Journal of Ecology, 2021, 40(12):
3836-3848.

EHEA, 5RAF 5, FIEAK. R O SR AR ) X 4 (],
LA, 2015, 33(6): 641-648.

WANG Shijie, ZHANG Xinbao, BAI Xiaoyong. An outline of
karst geomorphology zoning in the karst areas of Southern
China[J]. Mountain Research, 2015, 33(6): 641-648.

H SCitE, B e, AR, L v R A S e B ) 0 A 7
o2 G A AL B FCSE A TR 22 (7] A B R 2441, 2021, 30(5):
938-948.

TIAN Yichao, YANG Tang, XU Xin. Temporal and spatial dis-
tribution characteristics and influencing factors of net primary
productivity of vegetation in typical basin entering the sea in
Beibu Gulf[J].
30(5): 938-948.
T 2hU, IR, MR D S B (7] I, 2017,
72(1): 116-134.

WANG Jinfeng, XU Chengdong. Geodetector: Principle and
prospective[J]. Acta Geographica Sinica, 2017, 72(1): 116-134.

Ecology and Environmental Sciences, 2021,

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

X esk, WIS, AR, ANz, 4. 2T GEE Ml BRT K
1984—2019 4K = M A B4 (o — ML S0 SRR S XA B 3 2
JEASRLI]. LA AR, 2021, 32(3): 1033-1044,

LIU Yaoyi, ZENG Peng, ZHANG Ran, SUN Fengyun, CHE
Yue. Vegetation coverage change of the demonstration area of
ecologically friendly development in the Yangtze River Delta,
China based on GEE and BRT during 1984-2019[J]. Chinese
Journal of Applied Ecology, 2021, 32(3): 1033-1044.

ZEENN, W B, TE R, XU, BRI 2000—2011 4R PHAE
AR 7 ) I 2 A3 AT AR R SR B K R (T]. AR 2R,
2014, 34(18): 5220-5228.

LI Yanli, PAN Xianzhang, WANG Changkun, LIU Ya, ZHAO
Qiguo. Changes of vegetation net primary productivity and its
driving factors from 2000 to 2011 in Guangxi, China[J]. Acta
Ecologica Sinica, 2014, 34(18): 5220-5228.

B, BB/, W10, DRI 2E, B H i, IR 2. ) Y ARIRL
P A BB S 7 A R NS Bl 7 (7). AR A 28T, 2018,
34(6): 168-173.

LIAO Chungui, XIONG Xiaoju, HU Baogqing, CHEN Yilan,
CHEN Yuelian, HE Tongxin. Variation of vegetation cover on
various lithology and its response to human activities in
Guangxi[J]. Ecological Economy, 2018, 34(6): 168-173.
Taelman Sue Ellen, Schaubroeck Thomas, De Meester Steven,
Boone Lieselot, Dewulf Jo. Accounting for land use in life cycle
assessment: The value of NPP as a proxy indicator to assess land
use impacts on ecosystems[J]. Science of the Total Environ-
ment, 2016, 550: 143-156.

G, AT, WA, 2B, R AR R TR X A
AL 24 R IS LR RO ] L], AR, 2021,
40(4): 707-717.

WANG Qian, ZHAO Xiaoqing, PU Junwei, LI Sinan, MIAO
Peipei. Study on temporal and spatial pattern evolution of karst
rocky desertification region of southeast Yunnan: A case study of
Guangnan county [J]. Carsologica Sinica, 2021, 40(4): 707-717.
e, FAERE, 205 2%, IR ISR R IR R
RGN (D). S FR A 241, 2021, 27(6): 1725-1731.
HUANG Long, BAO Weikai, LI Fanglan, HU Hui. Effects of
soil structure and vegetation on microbial communities[J]. Chi-
nese Journal of Applied and Environmental Biology, 2021,
27(6): 1725-1731.

ZEH, sk, 2RI, ISR, T B4, 20K, e, T TR
A RS TR A ()R SRR M R 2R (] A
#f%,2017,31(8): 1618-1625.

LI Shan, ZHANG Hao, LI Qiquan, GU Huizhan, WANG
Changquan, LI Bing, JIANG Xinye. Spatial variability of soil
available microelement contents and their influencing factors in
tobacco growing area in Guangyuan City [J]. Journal of Nuclear
Agricultural Sciences, 2017, 31(8): 1618-1625.

SRR, IR, WOTE. )T ARE R [ )T PR, 2007,
14(3):278-283.

KUANG Xueyuan, SU Zhi, TU Fangxu. Climate regionalization


https://doi.org/10.3969/j.issn.1005-3409.2022.3.stbcyj202203024
https://doi.org/10.3969/j.issn.1005-3409.2022.3.stbcyj202203024
https://doi.org/10.3969/j.issn.1005-3409.2022.3.stbcyj202203024
https://doi.org/10.11821/dlxb201701010
https://doi.org/10.11821/dlxb201701010
https://doi.org/10.1016/j.scitotenv.2016.01.055
https://doi.org/10.1016/j.scitotenv.2016.01.055
https://doi.org/10.1016/j.scitotenv.2016.01.055
https://doi.org/10.11869/j.issn.100-8551.2017.08.1618
https://doi.org/10.11869/j.issn.100-8551.2017.08.1618
https://doi.org/10.11869/j.issn.100-8551.2017.08.1618
https://doi.org/10.11869/j.issn.100-8551.2017.08.1618
https://doi.org/10.3969/j.issn.1005-9164.2007.03.024

543 4

4520 RS

2000—2021 445 VT 1 06 DA T H S0 SR v ) 20 A4 72 0 AR RRAE B LA TR 347

of Guangxi[J]. Guangxi Sciences, 2007, 14(3): 278-283.

Xia. Karst ecosystem and its plants [J]. Carsologica Sinica, 2022,

[39]  HH S, BEImpk, ko, Mg, sKIEIN, Bk, JA . JLE R 41(3): 365-377.
WYL IR L = Sy as oA ROHR s R & [T]. 43 (441 XUMSIE, ¥ 780, WEER, AR, 2, T4, Jeroen Meers-
24k, 2019, 39(21): 8156-8171. mans, Sophie M Green, Timothy A Quine. 1 %4 B 2t % 15 37
TIAN Yichao, HUANG Yuanlin, ZHANG Qiang, TAO lJin, b AR G AR B 35 (7). HP E R, HERE 2,
ZHANG Yali, HUANG Hu, ZHOU Guogqing. Spatiotemporal 2019, 49(12): 1974-1981.
distribution of net primary productivity and its driving factors in LIU Hongyan, JIANG Zihan, DAI Jingyu, WU Xiuchen, PENG
the Nanliu river basin in the Beibu Gulf[J]. Acta Ecologica Jian, WANG Hongya, Jeroen Meersmans, Sophie M Green, Tim-
Sinica, 2019, 39(21): 8156-8171. othy A Quine. Rock crevices determine woody and herbaceous
e = = e 12 kv o . v, A
[40] EE BT, ARG, 2%, BOKBE, (3L, 1. T MODIS i plant cover in the karst critical zone[J]. Scientia Sinica Terrae,
; = L b T R 5 SRl R
30(3); 352358, [45] Sk, A, R Z, TRV, B IR, B4, 3T 20 4K T
KUANG Zhaomin, ZHU Weijun, YANG Xin, HUANG T AL 77 7 625 A 5 S R 2 R EL A 7 T
Yonglin, HE Li Han. St ht i 1 of ari N
onglin, i, SUN Han. Study on drought index model of arid WA 7). 252440, 2002, 42(7): 2878-2890,
i tral G i based on MODIS data[J]. T ti
area in central Guangxi based on ata[J]. Transactions MAO Yang, JIANG Yongjun, ZHANG Caiyun, QIAO Yina,
of Atmospheric Sciences, 2007, 30(3): 352-358. . . .
A . - LYU Tongru, QIU Ju. Spatio-temporal changes and influencing
(411 BREH, B, T, A/0ME, W, R, FUKRE T . . L
- N o - " factors of vegetation net primary productivity in Southwest
11X 77 A R 5 98 3 P T S BL AR 5 [I/OL] . o ‘ , ,
. China in the past 20 years and its response to ecological engi-
%, 2024,43(2): 1-15. http://kns.cnki.net/kcms/detail/45.1157.P.
20020414.1805.002.html neering[J]. Acta Ecologica Sinica, 2022, 42(7): 2878-2890.
. .002.html.
[46]  WRLSC, IR, AR4E. BE T Hb PRI AR VL 7 el DXAR B
CHEN Yanjun, ZHAO Xiaoqing, PU Junwei, SHI Xiaoqian, ' ﬂ_i - i e
NPP i} 25 #% Jaj v A5 J H 9K 3 g8 [J]. A& 24, 2019,
FENG Yan, ZHOU Shijie. Study on correlation mechanism 2 A R I BB Y B ). R4
between rocky desertification degree and slope position factors 39(20): 7621-7631.
in karst mountainous area of southeast Yunnan [J/OL]. Carsolog- PAN Hongyi, HUANG Pei, XU Jie. The spatial and temporal
ica Sinica, 2024,43(2): 1-15. http://kns.cnki.net/kcms/detail/45.11 pattern evolution of vegetation NPP and its driving forces in
57 P.20220414.1805.002. html middle-lower areas of the Min river based on geographical detec-
[42]  ¥F/RIE JET CiteSpace FYWE I A7 UL E BRATF HERE (1. tor analyses[J]. Acta Ecologica Sinica, 2019, 39(20): 7621-
[E 4, 2021, 40(4): 728-738. 7631.
XU Erqi. Progress of international research of karst rocky deser- (471 X0, SV, B, w e, s, BRSEAT, M ESHE, ROCHI.
tification based on CiteSpace[J]. Carsologica Sinica, 2021, FET CASA HR A1 MODIS HUfii (1 H R 3t NPP i 25 B8 71%
40(4): 728-738. BT LI]. Bl 241, 2019, 28(6): 19-32.
[43] Wrte TS, MR, BT, RN, e, A, B, LIU Jie, MENG Baoping, GE Jing, GAO Jinlong, YIN Jianpeng,

REAWERRE PR ], T EE, 2022, 41(3): 365-
377.

CAO Jianhua, YUAN Daoxian, YANG Hui, HUANG Fen, ZHU
Tongbin, LIANG Jianhong, ZHOU Mengxia, LUO Qukan, WU

HOU Mengjing, FENG Qisheng, LIANG Tiangang. Spatio-tem-
poral dynamic changes of grassland NPP in Gannan Prefecture,
as determined by the CASA model[J]. Acta Prataculturae
Sinica, 2019, 28(6): 19-32.

Evolution and attribution of net primary productivity of vegetation in the peak-
cluster depression basin of Southwest Guangxi from 2000 to 2021

WANG Donghua"?, TIAN Yichao”, ZHANG Qiang', ZHANG Yali',
LIN Junliang', TAO Jin', HUANG Liangliang’
(1. School of Resources and Environment, Key Laboratory of Marine Geographic Information Resources Development and Utilization in the Beibu Gulf,
Beibu Gulf University, Qinzhou, Guangxi 535011, China; 2. College of Environmental Science and Engineering,
Guilin University of Technology, Guilin, Guangxi 541004, China )

Abstract China has about 3.44x10° km of karst area, and the most typical karst landscape—one of the largest in the
world—is distributed in Southwest China, covering an area of 4.26x10° km’. The karst area in Southwest China has a
total population of more than 100 million in 48 ethnic minorities. Meanwhile, it is the major poverty-stricken area in

China, with nearly half of the country's poor population. The peak-cluster depression basin in Guangxi is located in the
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southwest of Guangxi Zhuang Autonomous Region, including most parts of 3 prefecture-level cities—Baise, Wenshan
and Chongzuo, as well as some areas of Nanning City and Fangchenggang City. The peak-cluster depression basin in
southwest Guangxi is an old revolutionary base area and autonomous region for ethnic minorities along China's land
boundary. It is not only an essential ecological barrier of the Pearl river basin, but also an important area for water
conservation and biodiversity protection in China. However, this peak-cluster depression basin is subject to severe rock
desertification and the scarcity of vegetation, because this basin is extensively developed with karst landscape,
characterized by unique double-layer hydrogeological structures and shallow soil layer with severe soil erosion. This
basin falls under the zone of southern subtropical climate, which is subdivided into the central subtropical climate zone
(southern Guangxi climate zone), including Fangchenggang and Nanning, and the western subtropical climate zone
(southwestern Guangxi climate zone), mainly including Baise, Pingxiang and Chongzuo. Due to the unique geography
and fragile ecological environment of this basin, monitoring and analyzing the evolution and driving mechanism of the
net primary productivity (NPP) of vegetation plays an important role in insight into the terrestrial carbon cycle
mechanism and in sustainable development of the ecological environment.

This study assessed the spatial and temporal evolution of NPP in the typical karst peak-cluster depression basin in
southwestern Guangxi from 2000 to 2021, based on the MOD17A3 dataset NPP products, and investigated the spatial
distribution, future trends, sustainability and driving mechanisms of NPP in this region with Theil-Sen Median trend
analysis, Mann-Kendall test method, Hurst index and geodetector. The results show: (1) From 2000 to 2021, the
average value of NPP in the study area was 945.23 gC-m *a ', with an increase rate of 3.5596 gC-m *a '. The increase
rate can be ranked as: 4.5148 gC-m >a ' in the karst area >3.5596 gC-m “a ' in the study area >2.7219 gC-m *a ' in the
non-karst area. (2) The areas with high NPP values (all greater than 1,200 gC'm >a') were situated around
Fangchenggang City; the areas with low values were scattered along the hydrological line. (3) The trend of Sen showed
that the area with an increase of vegetation NPP (77.98%) was significantly larger than the area with a decrease of NPP
(22.02%) during 22 years in the study area. Hurst index showed that the regional vegetation NPP values ranged from 0
to 1, averaging 0.65, with a negative skew distribution. (4) The quantitative attribution results of geodetector showed
that land use/cover, vegetation coverage and elevation factors were the significant control factors of NPP in the study

area, followed by slope and soil type.

Key words net primary productivity, MOD17A3, geodetector, temporal and spatial changes, the peak-cluster

depression in southwest Guangxi
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