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Spatiotemporal evolution of vegetation net primary productivity in the karst

region of southwest China from 2001 to 2018
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Abstract: Net primary productivity ( NPP) of vegetation is an important indicator of the carbon cycle of terrestrial
ecosystems. Quantitative evaluation of the changing law of NPP is one of the main research contents of carbon cycle
mechanism. This article analyzes the spatiotemporal changes of NPP in southwest China from 2001 to 2018 based on land
cover and NPP products. We use land transfer matrix and statistical analysis methods to quantitatively describe the amount
of NPP change caused by land cover changes and analyze the main reasons for the NPP changes. The results showed that .
(1) from 2001 to 2018, the average value of the NPP in the southwest China presented a fluctuating upward trend. (2)
The spatial distribution of NPP showed a high in the south and a low in the north. NPP showed a growing trend, mainly in
the central and eastern parts of Sichuan, Chongqing, western Guizhou, and eastern Yunnan; NPP indicated a decreasing
trend in Yunnan, central and western Sichuan and eastern Guizhou. (3) The conversion of forests, grasslands, and the

cultivated land to shrubs and shrubs to forests were land cover types that had a greater impact on the amount of NPP
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changes. The net increase in NPP caused by land type conversions is 20.643 TgC. (4) The correlation between precipitation
and NPP is low. There is some correlation between air temperature and NPP and the vegetation leaf area index has a
significant correlation with NPP | indicating that climatic factors have a small impact on NPP, and vegetation growth density
has a significant impact on NPP. The implementation of ecological projects such as returning farmland to forest and
grassland has led to a decrease in cultivated land and a substantial increase in forest area, which is the leading factor in the
NPP increase. This study can provide a reference for the change mechanism of NPP under the background of ecological

engineering implementation.

Key Words: net primary productivity of vegetation; southwest region; karst; ecological project
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Table 1 The amount of NPP transferred during the change of land use types in Southwest China from 2001 to 2018
2018 4F

2001 4 H HEA A B AR IX T ﬁ#”%fi
Forest land Shrubland Grassland Cultivated land Built up area el franster out

Mt Forest land — -3.708 -0.229 -0.005 -0.002 -3.944
M\ Shrubland 13.909 — -3.812 -0.237 -1.165 8.695
HiHh Grassland 0.275 10.647 — 0.815 -0.009 11.728
#iHh Cultivated land 0.014 3.075 -0.966 — -0.336 1.787
#AGIX Built up area 0.000 0.000 0.000 0.000 — 0.000

5 A\ SR Total transfer in 14.198 10.014 -5.007 0.573 -1.512 —

R T ERAGRDT T H BT 55 S B IS X NPP (5200 A SCHE T 2018 4F 4% 1= M 55 258 NPP Y{E 1T
S ARG D T A SR ARG I NPP B ARl a3k 2 FoR . 45 R ER WD, 45 T b B 55 25 ALY NPP
HARAEA TN 20.643 TeC, FRARE AR NPP 1 i f 21 81 2 /E H , A AUVRAME D R AT b Y NPP 4
VR, T ELAE X3k NPP A5 T K, Rk NPP % A Bk 64.136 TeC, 55 B8 17.337 TeC, I 46.799
TgC, FRMEE AR (66548 km?) L2 T4 H I FR( 18003.75 km?) , HrRJ#E B A FRAK 66059.25 km? | %5 At
ik F IS RIEE RS BRI 54.21% , KL, BRpk NPP 38 it i Ko/, BENEG H B A (83291.75 km® ) £
TR (24581.5 km® ) FIkEH (18922.25 km? ) % ATE AR THIAR , BOHE A )55 A 6 1 (46.038 TeC) KT o i
(62.251 TgC) . #FHh NPP /0 10.063 TeC , Bt 22 B0 ATE RN, | /D38 535 Sy ARMR R 1 T b, e 1A T
F1(22096.5 km®) ZF56 AT FL(7928.5 km?®) . PG R b [X 2K 1o AR %) K R J3E 188 0 Rk e v AR %) ik /0> | Il 52 110
IR B AR TR RN Probk 4 A 265 T 3 8 B4R F L 2001—2018 4F V5 B X 454 Ak 28 TR i AR il ¢ 3
Mo M 2001 43 2018 4Lk, PR U FF & T 1 QiR ARA AR 5 TR  RARARGE IR AR BRVL B bk T A2 A
RO TG — RGNS TR SMORUR 2, S#s 8 Mk 3437.71 5 hm®, o DU T2 B8 1 E
EMEH B Z 43590 1426 J7 hm® F1 950.78 J3 hm*  JE BTSN E HIBIfE 2 £ .

F2 2001—2018 FEAEFEHX K T E=E R NPP & T E/ TeC
Table 2 The net change in NPP of land use types in Southwest China from 2001 to 2018

PN T Eih Fith HEA X
Forest land Shrubland Grassland Cultivated land Built up area
5 A gt Total transfer in 64.136 46.038 8.4 5.645 0.41
i Hy B Total transfer out 17.337 62.251 8.69 15.708 0
5 A Transfer in- transfer out 46.799 -16.213 -0.29 -10.063 0.41
A Total 20.643

3 it 54£iR

31 it
FEB R A 7= el oA 25 R e A AT RE AR G IR A9 2245 b, ¥ 5% NPP B 25 A8 L AR 3l A 7 E
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B EEE L KBS T PR HBIX 2001—2018 4 NPP 23 48 2% 5 7R IERE FAX BT T NPP 254k
PLEE, Bf[EFa 3 T 2001—2018 4F PURg X NPP $4{H 5 i 5 PE i sh T, 5o BF b i AHE A LA KT NG A
AR T A . 2318] b, VYR H X CHB A X I NPP 34t btk 73.62% , EEAE R E )R
BB PR = St AEBHE XS (B 4) o AR R AR ROR AR T RS £ S NPP AR (E AT [m1IH 43 A
R AEREKE S NPP AESEHA TR 4R SR 5 NPP AE S A S M3 a0 | 76 A A 44y M D6k 22 57k
T AR RS NPP AR WA OG . RN T NPP A2 4L 55, NPP 6K S5 w28 K% B3 A
FEREIEFR, #E 2018 4, V4 g b X AR 28 TR 8 MR THIE 3437.71 J7 hm?®, AR 4 7 o 1 B 15 0
2001—2018 4F , P51 Ml X AR b4 AT PR 48544.25 km?, NPP 434K 48.799 TgoC, + i 28 1 4 4 S B8R AR T
U R 8T T X R NPP g, XIS ol ) 7 R Ml XA g ) G 7= 0 B R i, X 5 7
A Hb X TP JR (1) — R 8 3 AR AR AR (R ) RN T MRS A S TR AR OC R

£3 2001—2018 AKX K& EFTREMER/ (x10* hm?)
Table 3 Afforestation by ecological projects in all provinces of southwest China from 2001 to 2018

i EHE APl M il
Afforestation Yunnan Province Chongging Guizhou Province Sichuan Province
2001—2005 267.41 131.79 197.64 617.32
2006—2010 260.23 132.08 106.42 278.66
2011—2015 286.21 128.21 165.82 295.69
2016—2018 136.93 80.3 118.67 234.33
Ht Total 950.78 472.38 588.55 1426
3437.71

B T AL AR PG R M X NPP A B, AR BT, 7E 2001—2018 4E ], BLHb kb 4 by i
AV T THE NG R FRARGT NPP AR LA 3R, FHG 1 AL A 1 22096.5 km® 3 5 F445 A (7928.5 km?) ; 7%
MR AR IS 66548 km? , 82 T4 Y 18003.75 km?, A AY % ) 32 B LU ABE M\ (18922.25 km?) FlIHE
H1(2460.25 km®) A 3, X AFAE K 2000 50 76 VG RF H X S AR BEAMRGE B TR . BT ISR EE
SIS R = AR ORT S L 7 R 2 25 TR it 45 7 i DX s MRS i R IR R 3R T, X NPP A T2 3
AR BEAE T, WU R 2 m e R 2, 66059.25 km® HE NG A AR AR NPP 4K 13.909 TgC, AR AT
B R T R, BRARAY NPP B &, AR AR 7™ 07 2R B O #2530 NPP B4, DL AR AR NPP i
46.799 TgC., b AR 1 AL ek /D a4, NPP St 2 B N B3, NPP 43 515020 0.29 TeC F110.063
TeC, FHb AR T BEEL RN X R AN T — A HE KB G 2R 1) NPP At T RS AR, B 1
FIVER i 2 AVEE N/ T NG SR R, T ARG B TR L 6 A R TR 22 | 3t R0 L B — 2R 35 NPP i b
16.213 TeC., VG A HiL DX S 9 LU B AR it AR AR REOPR el it 354 258 TR A AR T T AR B 20 1 28 1, il 0 A )
G IR R A B THEA A S0 NPP & 82T, HREAM A AU A A R £
), ZAE AR 593.60x10° km? , (G HF5E X AR AY 58.06% , KL, #EM NPP i f LB hka s, X 7E 3 e A6
Ao 2 o v L R O ARAR 2002—2017 4F3H5 S KA BRI IS FRAS 2 803

S5 TR, VU R b X A 7 25 AL R NPP AR B PR R AR B MR AR 8 AR S5 A 2 TRE Y
S A 7 IS R AT AR SC I BRI R b X T M 2 A AR R
NPP 784k, S R AN B8 T Rk AR, I R 28 SR LA SR IR, 4 5 3 e 275 T8 22 (%) <ok (R o) A
RN IR0 AR S TR AR S 32 5 T4 R B I | A 5 i — 0 4 v B G 2, DU fDR R 1
U A PR FE A 25 T AR NG VY i s XA e G 7 T B2
32 %5ig

AR ST BB, A T 3R VG R v Rl X 2001—2018 4E ) NPP I 23254k 3155 7 AR bk HEAN #E
iy | A R XA B T 300 NPP AR fis: 30T T BEK R R % 5 NPP BRIt 455 3%
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B (1)2001—2018 4, Pipg X NPP (S P & M 3 b TF, 28R K 3.17 ¢C m™> a™', JEM w0 FIBE
b AT S ol A B v R A e R, ARACRT A DX TR SR B R A, ARAR E AR B IX NPP S R
BT A AR R OR R, b R A NPP AR S (2) NPP S (E R B B S AL, =
HX U B AE, S8 NPP 23S b oA T I Ey i A58 K | 5N PE 8 F = R 2R 3 NPP
WD FEAN A S U PE AR A BN AR AR (3) HE NG SRy B L K AR AR R AN b 5 Ay E AR B 5 X
NPP GHKFM , ARG NPP il 3.708 TeC ; B FIA b 4% v DA NPP 433135 1 10.647 TgC il 3.075
TeC ; HE L ZRAR, NPP 3411 13.909 TgC,, 1240 T30 NPP 30 20.643 TeC, T H THRMAGFE A
HRK R TR D RN THEN RO AR NPP s, (4) SR I TH RS Hb X BE/K 5 NPP ARk (14 46 5G4
KRS NPP A — B, AR E S NPP A B EM R, HILEMR BEMTTIL SRS TR
W I R 1A e A A RN W R NPP B IN REER S A T
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