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Spatio-temporal Variations in Vegetation Net Primary Productivity and their

driving factors in Anhui Province from 2000 to 2015
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Abstract: Anhui is one of the agricultural provinces in China. Its food security is directly influenced by the dynamics of the
local ecosystems, which can be reflected through the change in vegetation net primary productivity ( NPP). This study used
MOD17A3 NPP data, meteorological data, and land use type data to investigate the spatio-temporal changes to vegetation
NPP and its driving factors in Anhui Province from 2000 to 2015. The data was analyzed using bias analysis, coefficient of
variation, trend analysis, and correlation analysis. The results showed that 1) Between 2000 and 2015, the average annual
NPP for Anhui Province was 476.6 ¢ C/m’, ranging from 396.6 to 531.8 g C/m’, and vegetation NPP had a strong spatial
variability in Anhui Province, where it was higher in the south and lower in the northern part of the Province. 2) The
average NPP varied for different land cover where forest land had the largest NPP at 535.5 g C/m’. The amplitude of the
NPP annual change also varied for different land cover, with the largest values being recorded for forest and grassland. 3)
Vegetation NPP changes were driven by many environmental factors, such as climate change and human activities, but
rainfall played the most important role. However, the large increases in human activities and urbanization have meant that

they have gradually become the main forces driving NPP change.
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Fig.12 Spatial distribution of partial correlations between annual NPP and precipitation ( a) ,temperature(b) during 2000—2015
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Fig.13 Spatial distribution of multiple correlation between annual vegetation NPP and temperature —precipitation and vegetation NPP

change regions driven by different factors from 2000—2015

[T+P]* . KR M IR 305 Change driven by temperature and precipitation strongly; T: S 3K 3% Change driven by temperature mainly; P ;[
MI4K 3% Change driven by precipitation mainly; [ T+P ]~ . I FFF 559K 3% Change driven by temperature and precipitation weakly; NC . {5
FFIK5) % Change driven by non-climate
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FIFRE AR W LRI R TE 2015 454 S (A, A8k NPP {ERT NPP Stk 1 o e, AR 100 B 6 T 2 5% T
TR NPP ARfU i) R 2R ZE AP NPP BR T 52 2 FH B AW Re k| IR AL | 00 52 21 AN [) 288 70 19 A8 Bl 0
IR AT B SR DA K R 5 208 70 it 1 2 53 2 ), DA T S 3505 M R AR e M A A s T 22 57 T
3.4 W NPP ZRALIR BN S1 40 Hr

ARG )2 NPP AR 0 i 32 28K 2l J) , H v S5 728 A0 A il 2 B /K R B2 1 28 4k, XTAE 9 NPP
AR Ak B S, A AR Ak T2 ) R AR ) G VR R AR P T SR AR R A 7 T s NS Bl
T 3o FH b 5 3 ek ke A B, b R A ) R AR S R G T S5 R R T B, DT A A Y A
T, B ENARE AR IREH A X JFEN] 7 g A ST X R B, XA B NPP S L 3K 5) 1 3EAT 40 #
HAPFMEN AR 1 Frs .

&1 NPP TALIRFN A5 RN
Table 1 The regional rules of the driving factors for NPP changes

NPP S {L 5K 5] 5 S DX HEN Rules
NPP changes driving factors R1 R2 R3
SpEE T Climate factors AL AR T 4 B 5 7R [T+P]* Lt 1>t It 1>ty F > Fys
[ WY 9K By 7Y P Lt 1>t F > Fg s
SRR A T It 1>ty F > Fyos
SV RE T 55 B s A [T+P]"~ It 1<ty It 1< tgg F > Fyos
Roland AR 3R NG F < Fu

Non-climate factors
R1:NPP 5F&MmAH I ¢ BRI T-Test significance of the partial correlations between NPP and precipitation; R2: NPP 54 IR AH I A9 t
BEMRIE T-Test significance of the partial correlations between NPP and temperature; R3: NPP 55 R-FFEH E M KA F B E MK F-Test

significance of the multiple correlations between NPP and temperature-precipitation; [ T+P]* . S 5% IK 3 A Change driven by temperature and
precipitation strongly; T:* < IR4KZN%! Change driven by temperature mainly; P:F#FRHIKZ)% Change driven by precipitation mainly; [ T+P ]~ . <R
559K % Change driven by temperature and precipitation weakly; NC:JESfE FIK 3% Change driven by non-climate

A NPP 284K 5l J1 3 X I (8] 13) A1, 2000—2015 AEFE#E NPP 2% Ak 32 31 5 15 [ 1 555 K 31 £ 1X 3
A ST IX TR 4.95% , B4 AT FE R B IX, g R L1 DX AR B 30 i AR08 1L 77 DA B Bg A1 B X5 DA/ 3 A T 8
K By 1) DX S8, o A5 X TR 0.75% , 32 B4R rhofe 5 38T i) e S AR 22 BT A 350 5 o W K sl 28 o A 9 X T AR Y
3.58% , LAVE LT VBT S22 T A AE S A S vk e i R L A I s AR K B Y o 1.44% , 3285 A AR T DAL
i DX 5 AR A A PR -3 S 8T I B B B K Ry 89.28% , R B4 TH ¥ A 43 A o BEAAR I, B B4R A 43 b DX ) A
NPP 722 fb F 2 AZ AL SRR R 5,
3.5 LRI AR fEXT AR B NPP Y5200
351 LB EH AL

FI 2048 2000 4F 2005 4EF1 2010 4F 4 M4 5K 80000 -

70000
WATSEIHEF] 2000 4E—2010 4F (8] 4= Ho A1 FH A= fb 15 60000 -

St B AR AL R BB LRI 5 o
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38.22%%] 57.27%- *%'JFH ii&%%%)é\ﬁﬂ%%&'\ %%qu Fig.14 The area of land use types in 2000, 2005 and 2010
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8 1 TIF5  4.2000—2015 FLZEE BRI H A 7= 10 28 43 A RRE S SR sh R 2 11

WL, 2005—2010 225048 + MR R B AL 3107.01km?” o5 o F H B TE ALY 2.19% , HodoBk i
MR AURZ  FER AR 2425km? , FEEERS N IRAE A M, A BE G B B TET R 86.36% 3 LUK S FLHLEL FS 1
R FERSTRIAN 269.51km? , F2BEEE RS A Il A FH U RRR b, 20301 o 5 76 B IRT AR 20.05% 11 17.95% 5 A F1|
T R R D RS TR R 0.06km? , 8% R /K S s, 2000—2010 4F 22 848 -+ s A1) 55 % 1 £
4589.81km”, 7 MR SV EI R 3.23% , Hoh B RS B 2, A 1R A 3097.5km® , =22 56 4% R W
Hi, o5 BRI B SRR 76.63% ; AR A M AU B /b RS IR BUR 0.05km? 7 B8 SR /K Sl F L, R0l
VT 10 47 4 MU R 20 32 B0 A e B 5 S e, B 5 7K ek, M 5 30 b, R b 5 R A b, B S
MRHE 2 8], 32 DUIRAE R K38 DA B AR A P A G AR i ARG o B S L

®2 REEHLHHATHEBERER km’

Table 2 Land use transition metric in Anhui Province

LAy A HF 2SR b B Hiith piS:i) K35k KA A
Year Land use type Grassland Urban area Farmland Forest Water area Unused land
2000—2005 L 8128.49 3.00 163.30 68.59 19.67 —
W 0.76 11113.13 501.84 5.60 10.38 1.01
Hh b 7.08 303.40 79872.58 28.72 454.54 —
IS — 8.15 77.96 32188.43 4.52 —
7K 2.04 5.73 67.73 2.32 7120.77 —
ARA L4 — 0.49 — — — 432
2005—2010 il 7868.85 54.05 9.68 48.37 11.89 145.52
W 0.42 11360.53 60.96 2.83 5.84 3.31
Bt 14.80 2094.15 78258.39 37.95 268.62 9.48
piS:i! 0.58 138.85 7.11 32106.12 12.78 28.22
K35k 0.06 30.62 120.25 0.46 7458.32 0.16
AH I L — — — — 0.06 5.28
2000—2010 il 7859.68 55.17 172.73 117.05 31.01 147.40
W 1.18 11071.04 536.18 8.41 14.13 1.78
B 21.34 2373.58 77568.80 65.29 627.82 9.47
b S 0.58 144.50 85.07 32003.22 17.30 28.38
K3, 1.92 33.92 93.63 1.76 7067.19 0.16
ARA -3 — — — — 0.05 4.75
“—" B ICEUE S FH BAE R/

3.5.2 ARl b R AT (AR B NPP ARk 3 A

ANTR] = Hi I FH 2SR AN ] ) AR 2 RG24, Hage i Ak R AN ] PR, AR [) ) 4 b A 2 A
2 VA A A f , TR i B X I A S R G, R IR i B G re 1 Y ORI PSSR X A B NPP
AR R T2 B BUAE AN T . — 7 T, ELA S R A NPP ) - i 78 55 20 ) S0P Ml oA R A e A A
B NPP BRI - b 55 ARG 45 3 30 NPP B % 5 O — O T, WEE I b R A - b S5AF B NPP AR Ay + 7
TR 1) PR A LA A R M B NPP ) - b 7 35 R 4l NPP 3 it

% 3 NI R SIS T NPP #1555 10, 2000—2005 4F | #f 4 57 B 4T H b A K 18 5 Bk o NPP
PRI K, 35551.671 a; MR o - MR AU AF B NPP Y430 | e rpobR M 4 Hf s BB 9 NPP 451 25
R, =5635.731/ a; S50 L AR R B M (AR B NPP BN K,y 9453. 11/ a; B LS RS S bR i 1 A %
NPP K, N 4015.95¢/ a5 KI5 7 S Hw + M 2SI g NPP 24338 i, JH rb 7 sl b 2 bk it 9 bt (5 A
Bk NPP 3K s A FIFH 1 A% 58 Ay 0 B FH b ffi A e NPP B2
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R3 FRETHF AEBERTE NPP HREEFERE(t/a)

Table 3 NPP loss and gain metric of different land use conversion types

AEDY A Fiith i Bt st K3k KA 4
Year Land use type Grassland Urban area Farmland Forest Water area Unused land

2000—2005  HiHlL s -82.59 -2243.74 4015.95 -1575.17 —
Il 20.92 * 8927.73 504.45 -503.95 -30.19
Bt 97.28 -5397.49 * 2076.17 -30154.18 —
it — -734.15 -5635.73 * -626.61 —
K% 163.36 278.19 4493.21 321.62 # —
AN L4 — 14.65 — — — #

2005—2010  Hi * -1487.99 -133.01 2832.06 -952.15 8355.76
B 11.56 e 1084.48 254.93 -283.53 -98.94
Bt 203.35 -37254.93 * 2743.41 -17820.25 -452.01
it -33.96 -12507.61 -513.98 * -1771.69 -3385.55
e 4.8 1486.6 7977.39 63.77 * 2.99
A L3 — — — — -0.94 #

2000—2010  Hif * -1518.83 -2373.31 6853.28 -2483.28 8463.71
W 32.49 s 9538.64 757.57 -686.01 -53.2
Hin 293.21 -42225.99 * 4719.81 -41649.58 -451.53
bs: -33.96 -13016.56 -6149.71 * -2398.3 -3404.75
e 153.75 1646.82 6211.41 243.99 * 2.9
A L b — — — — -0.93 *

(L NN

2005—2010 4FAE#E NPP 526 B K 7 2OZ B MU 30, o 37254931/ a, 7K S8 HT b 6 #f b2 NPP IR 43 B
KT, 0 7977.390 a, B Hiu A /K S8R . BRCHb G 305 B FH b | b 27 B A R FH b 3 — P A% 7 U R 1) NPP
PAIEEA (RS ] LA R g% NPP 7E 850 b FU Al AL AR 30120 K, Ul I B 5 20 2808 3T 977 ok A hn ] ot
NPP #2381, 2000—2010 4F | A - AR I M7 R i NPP 83 2 a2 8 K T B 7 88 05 2 ok (1) NPP 312k
HerpoBk b G K R b MBS 35 BE FH Hb AT 2 NPP 582 5 K B 5 4% T =X, B B 3 T Ak & i ABL B NPP #5325 1
FEIRE 7,

4 Z5iie

FF MOD17A3 NPP %4 G508 At b R F S RUECHE | X 2000—2015 422804 FE 8% NPP (1) B 25 %
Jay AR R IR S R R A TS 5B T

(1)2000—2015 4FZ A HIBAE NPP 418}y 476.6gC/m” ; i 575 Bl 4 396.6—531.8gC/m” , B4 4K |- 5L 3
TN B TS 4T ARG e AR 25 5 B (R 5 4R NPP AR LB — 80 R £ A
T NPP 2258, T ELA [ b 288 45 B A8 AR 5 AN (], 2 bR b R 42l 1% 28 A B AR XK

(2) LA 2000—2015 AFAEHAEY) NPP HA 40k 1Y 25 (A1 43 S0k, S 90 m v AU ARk 34, 7 FL G 43 b IX (1)
FEAE NPP 3N KT 0, UlHAAEYE NPP =2 LA IR &=

(3) fH#E NPP ZBAL &S A AR AL R NG 3 55 2 Rl I R 5 G AE TR 45 3L, Forh S A8 AL 280
Slije NPP A fb 1) £ 0K 8 K 2 5 LB R pk NPP AR b2 S F RS2 IR 7 10.72% , Hop BTG NPP AR L 5%
WA AR R T 7 89.28% , = BRI AE N JS1% shet + 3 1) 5 X A e 2, JH b bl Bt a5 D v L84 e
2, T8 NPP fi e fie K, VBB N800 30 H 25 450 %5, 30T A i oA AE 9k NPP AR {2203l )

ARWFFE AT BT T B NPP AR Ak 1) 2= 20K 8h PR 28 DL BE b Al T AR AR A5 F T b 3 5 2 A A Ak XA
NPP (5200, b bl AR 2 RGN, AR SIS AR DA B X & 2 2 P2 1Rt 4 52 (A fffE— Lt
AN AT [ A B AR L XTI NPP (9 52 45 78 S5 2 (98 b K it — 25 30 = b BOR A8 (L X AE B NPP
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