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Abstract: The Yangtze River Basin is an important industrial and agricultural production area and ecological security barrier
in China. Investigation of the spatio-temporal variations and driving factors of terrestrial vegetation gross primary production
(GPP) is essential for understanding of vegetation growth and carbon sequestration capacity, grasping the quality of eco-
environment and promoting the utilization of ecological resources. Based on MODIS GPP products, land use data and
meteorological observations, the current study systematically examined the spatio-temporal variations of land vegetation GPP
in the Yangtze River Basin during 2000—2015 by the application of trend analysis and partial correlation analysis. In

addition, from the perspective of secondary water resource regionalization, the spatial differences of the impacts of
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meteorological factors on GPP change were investigated, and the characteristics of GPP change of different land use types
and the effects of meteorological factors were revealed. Results showed that; 1) the vegetation GPP per unit area in the
Yangtze River Basin ranged from 0.3 to 2765 ¢C m™> a™', with an average value of 990.46 ¢C m™~ a™', and the annual mean
total GPP of the basin was 1.735 P gC. 2) The GPP of the Yangize River Basin showed an increasing trend but not

> a”'. Spatially, the increasing and decreasing areas of

significant in recent years with a linear change rate of 2.39 gC m~
GPP account for 68% and 32% of the total watershed area, respectively. In each secondary water resources area, except for
the Dongting Lake Basin and Taihu Lake Basin, the GPP in other areas showed an increasing trend. 3) The average GPP of
different land use types ranged from 198.50 to 1276.90 gC m™> a™'. Except for paddy field, GPP of the other land use types
showed an increasing trend, especially for grassland with high, medium and low coverage. 4) The impact of different
meteorological factors on GPP changes varied obviously in different secondary water resources areas and in different land use
types. However, annual variation of GPP for the whole Yangtze River Basin was significantly affected by temperature,

followed by evaporation, while other meteorological factors have little influence.

Key Words: gross primary productivity ( GPP) ; spatio-temporal variations; trend analysis; partial correlation analysis; the

Yangtze River Basin
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HLHIAR GPP /N RAIL T ARG i il MR 22K F
S VPTTATE LA A | IR 3 Y 3 58 0 780 B 30 it B K

0 1000 2000 3000 4000 5000 6000

GPP {4y 0.325 P gC, % 424 18.76% . ok, & VbiT
i Altitude/m

A G LR T RN BH W i, . GPP B i 431 R 0.265
P ¢C #10.216 P gC, (5 HL2Y 15.28% M1 12.42% ., KI¥fi E3 KIS % 5T GPP RS RuE
SRR, o GPP 3 0.029 P o€, A% 5 K 1T 7k Fig.3 GPP variation with altitudes in the Yangtze River Basin
GPP S 1.69%,
3.2 GPP 4EBRABALFFE

2000—2015 4[] K T 377 Sl Ml 4 7 o IX 857 T AR GPP AR b B2 ik shis a4 (1| 4) . Hrf,2000—2001
4E[] GPP AN A , 2002—2008 4F 8] GPP #& A4, 2009—2012 4F 8] GPP H B — MK, Z J5 i 2013—
2015 4E[A] GPP AR 8w K. #a3Sral 0 2000—2015 AFRHE VLI GPP AEFRAR L4 P a3 % Ky 2.39
eCm?a™, ETFHERAEE(P>0.1),

2 A) 3 MTAE W (8] 5) | KT IR 23124 68% X3 GPP AL LA SR KT 0, S WA KT B 4
KT GPP 2 T, HAth 24 329% X3k GPP 2 FR#E#a¥s, BARKE , 7 B TR s AL X 3 4
DT RIR FE R X 3 GPP b a8 A B S, A3 IR i S s A A ) 1 2 b AR IX sk GPP R R 28

I\ H 2 -1 2 -1 ?‘E 1600 — ; 118
43 9) 514.86 ¢C m™> a™' [ 385.85 gC m™a™' F1 376.50 &% 1400 | -o-g;?%%tb 6
gCm™a™, X =BG GPP BB K, ;5 1200 [ 1 9%
) £ 1000 4 ol
23 ()38 S R B0 2% BB A [] DXl ) T AR RV, 4% XU O B2 00} [ g
GPP BR2E SN, HEE 4 REN BRI B2 90, o &2
NI g 400 TR 14 2
AR GPP BN 1735 P o, AR EEWIR IR S E 200 f M P 1 &
a ol b aumgopoons™ e 0
¢
3

http ; //www.ecologica.cn



6954 JAE = 41 4

1 KIRBREZRKARR GPP RTIFE
Table 1 Average annual GPP and its change characteristics of secondary water resources areas
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D A G 2R B 3 (EUR A8 R FXUEE R GPP AR B A8 A2 S 1 1, T g K Rl B8 ke tE AR A, O HL G i 7
JEEESR T AT . VLR TR, IR AR S GPP A (A DG OGR4k 2, FL v TR S I 119 1A
o TR A FAVER], DU GPP ARBRAL b 32 252 28 A B SR FIRE M), M 22 ] 1 2 35 A A D A OGS &R
Foty S T B S AN AR BB RS R R 15 GPP 2 [l A 5 28 BH AN e 3 (HLE A 1 3L RE )
SRR T HAB I 7, KU iRt IR A B K G EE 5 GPP 2 18] 5 18 25 YA SC OG22 , I X GPP 4EPrr%
A B A IEVE AT, VT 0 0 X TR AT R A U P 115 GPP Z [l (AR ¢ R B A 28, RHRIT
TGRS, GPP AR PR AR AL 32 B 32 U B R0, WA 2 22 ] 552 S8 35 A L i A DR O 2, LAl e PR 7 O R TSR
IR

F2 KIRERE-HKERR GPP ERELESEEFHREXRY

Table 2 Partial correlation coefficient between annual GPP and major climate factors in different regions in the Yangtze River Basin

— KB 5 S g Wk *HX#%EE'{ H Eﬁﬁﬂz‘ﬁl e R
Basin Water resources - ration Precipitation Relative Sunshine Wind speed Temperature
areas humidity duration
YUK B IX JsJ-1 -0.293 0.201 0.038 0.373 0.262 0.633**
Secondary water JsI-2 -0.593* -0.036 0.005 0.244 -0.162 0.252
resources areas MTJ -0.236 -0.208 0.027 0.254 0.193 0.517"
JLJ -0.538* 0.558* 0.413 0.406 0.069 0.457
wJ -0.399 0.577* -0.692 " 0.305 -0.138 0.671**
UM -0.575* 0.649 ** -0.173 0.343 -0.518* 0.727**
DL -0.413 0.142 0.100 0.491 -0.528* 0.631*
HJ -0.657** 0.035 0.213 0.302 0.044 0.223
PL -0.345 0.080 0.128 0.400 -0.031 0.492
MM -0.261 0.699 ** -0.453 0.012 0.081 0.718**
LM -0.154 0.107 0.383 0.440 -0.378 0.321
TL 0.114 0.011 0.098 0.009 0.154 0.453
EarEC Y
The whole Yangtze -0.468 0.191 -0.062 0.276 -0.208 0.697 **

River basin

w Fernilad 0.1 B EERL; » « FoRiEad 0.05 B F A K

X FAN ] - A A A GPP 4R Prre {5 E BRI 1 B i AR DG SR B 3, i & ml i, AN ) - 3
FIHIZER GPP AEPRAR LRI E 32232 R 5 AN 78 A S M), FE i BE XS R B GPP AR (RS TE AR T, 28 il 31— 5 1Y
TR (BRI e B R A ) o Rt a% T2 BT DL R iy | PP BE 2 JEE R A GPP 55 38 22 18] A i A 56 O AR K %)
W EMIKOT MRk (K 5 i) SR8 55 BE R i GPP 5 IREE Z MM AR DG R A 3 . 2RI /e
X i B i B Bl GPP RSN 0 3, TS A b 3t R 2R R RS2 MR RS o A BIrAT b AR IR 80T
Bk AHXHRH | H RANXGE XS GPP A (LB RN KN 35

4 itig

K3 e AR B I A4 1 R RS A S S i R B A R A A i R BRI R Y L B b KT s
HAE B GPP (14725 8] 23 A RAE 5 PSR AR AR I o AR A 00 0 B — 3, SR (A R 2 R VLI AR B 7
TR GPP B = #2284k, 7EHEAR 300m Al 2300m A2 AFAEPI MR, X TX —M G, FEEZ TR ZR .
(1) KITH I 300m 2247 AR X, F2 B0 A0 T T H R Ui RO )1 220 A0 40 L g, b 3 A DA ST 30T
SRR, KT AR IR 2R 300m DL B IX K22 59 LK RN SRR 3 | i BE L GPP R A T
MU, 300m DA b X8, A 32 3 F b P 52 i I v B v i T AT, DA TS R T AE B 2R 4K (2) W3R 2300m
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FEAT R AR X, FR LA 1 P [ M A — | R 4 A A S TR A3 A A O | G RN 2 5 v ) e e
BB T LU X AR ATy, 3 L L R A K, M A 2 A0 A Tl 43 R R A L s by, DA L R ek pkc £, BT
TR HAT R 22 S AT, Ja M B8 XU A AN T I, 1 o e 9 T T o (5 B T A (IR VA A b PR A
PP | I 4R 5 e 1) LL S bty B RA K 38 2 ) R A K B ik . DAL BE PP Rifi i AR A AR L 25 SRR R
PEHT P23 IR 2300m A FE AR K BAR (- d b, ke ST 45 IR YT 93 BT 2458 A 40 7 A 58 th 36
B YT _E 3 LA 2000—3000m (R K AL A S F s, oA 1 )1 i LU AR 36 7 I B 3000m DA 328 4 32 4
2 AR B AR BER B A LU B 5 2000m DATF 32 TR 38007 Ko AT B # o DA R
%3 KITREARE LR AEE GPP £RTL SSEEFHRALRY

Table 3 Partial correlation coefficient between annual GPP and major climate factors among different land use types in the Yangtze River Basin

LiERURITAE S H AR w4

- H A IZE A EK Rk . L A L
Land use type Evaporation  Precipitation Relative Sunshine Wind speed Temperature
humidity duration
K HI Paddy field -0.256 0.060 -0.036 0.077 -0.249 0.483
E 4 Dry land -0.434 0.067 0.079 0.249 -0.045 0.498
F M HL Forest -0.408 0.281 -0.100 0.285 -0.272 0.697 **
HEARM Shrub -0.496 0.120 0.030 0.315 -0.133 0.698 **
B HIL Sparse forest -0.509 0.163 0.053 0.336 -0.142 0.605 **
HAbMH Other forest -0.390 0.165 -0.062 0.237 -0.310 0.613**
T 7 35 RO High-covered grassland -0.630"* 0.296 -0.138 0.446 0.237 0.705 **
H S5 EE B Middle-covered grassland -0.475 0.338 -0.319 0.319 0.282 0.742**
I %5 FEREH Low-covered grassland 0.083 0.270 -0.377 -0.055 -0.031 0.388

* % FrRifat 0.05 W R

PAAE ARG ST | R 22 3 E A RN B K X A B A 7 g s 10130 1T ARG BRI R K AL, 18 R G
PO T 78k TR | H IR S R EMRIE R R VIR AR IR, GPP AR PRAR fb A2 TR R
M) , 3 5 A 2 A I 52 B At — 850, TR TS XA O AV AN AR 7= T B AR b A e o 2 ) A, i
VT S b P S Y A%, TR 2 2R AR AT, BEAS T 43T R AR AE R 0 75 2 ol 75 A K R X B 11922 1k
X GPP R RZMAE A5 , i H AR XGEE 45 R 28 n] LG a5 i 25 % 1 A A XA 4% GPP = AR AR, AR R,
Bili pt A5 25 R G A AL S5 F AT BE A2 A M TR B R 5 Ry 2 AR T R X e Bl A o R A, A
R 25 ORI 5E 2 B, 7B R] RO |, 1980—2013 4+ [ fili a1 25 2 48 GPP 55 SPEI 4EFRARfL A Ry AR W) 4,
TRAEG Y GPP B ERRAIK s A6 28 [ RUE I, db 7 K M IX () GPP 5 SPEI 2 1EAHG , B J7 Kk 43 Hh X 2 it
HH5E, Zhao 1 Running"™’ fIRFFE LR B ,2000—2009 4F ] 4Bk FE HAE B NPP A8 TR, 75248
G SR | 2 AR VT Jh0 R A 8 i M 00 R 5 4 4 S 3 O ), AR T) S IR -4 GPP AT s A A 4 52 i 7775 W
W7 255 ARSCHBFITAE SRR 7E AR RSk, 28 % oK R BE | XU RN R B 25 R A TT RE
GPP 4EBRAL A FEAMER F (R 2) o XRS5, GPP AR bRz £k 3 22 32 5 B RN 78 & 52
R K S LA R 2R A sE /N (32 3) o BRI, A5 DA AR AR X AR A 7 S s i F 5 T, R R FRT B 14 AT <L
gl e B A I TR 29787 R 5 3 s v = R (R S R e e T P LM = (Y

FERTE] b, KT G A B GPP 2 sh 3 a3, Ji sk BRiT 20 68% 1 X 3k GPP L AR R K+
0, FEAFE A FHZAEDRE  BR/K H GPP 26455 TSN, Hofh 3 2 b IHa % L HZR R GPP T A
R XSS R K VT U AR I IR BE ) 76 75 A0 1 i, A2 78 R G T A IS TG I B X 5 i
AP VT Sk ol 7 B T T A R Y TR AR A Y R R L AR R KT R
T T S RS b DX PR K S R — i A A A S SRR o T B GPP R AR S R G R R e B
A FURAE (R 3 RS R R st A ) A 2 R 8 T R & JR B AR AR o, A, T s 9 A 23 )y % A
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GPP ML M2, Rl a4k, B Sl i AL iy PR 51, 320 DX Sl 26 B OIR B0 6 2E 1t 25 AR
AT S0 3 AR A 7 ) A 25 R G 55 ThRg i i 2 28 AR 7% 5 — 5 Tl A8 B R A S SO R (R &
KL A= M 2 TR, BB R 3 B 38 DT A S R G T A 8 3 s ™, & ik
PUALIREE T Bili A= 25 R G [Tk BE ) A AR 25 IR 55 DI RE A8 4, BB T e A A L 3 1) FH AR A X AR A8 AE 7 g
SR GUIRGLREAETE BA BB RS X

5 #ig

AL MODIS GPP %l Al , RGEMFFE T K UL 2000—2015 4EAE#E GPP W25 AR fL R AIE | I 4583+
THE#E GPP ARFRASE S FESRE TR  SRRE5e T .

(1) KTV B 7 5 X GPP 7E 0.3—2765 gC m™ a™' Z [a] , #4J{EH £ 990.46 ¢C m™ a™', Hi#l GPP 7EifFk
300m F1 2300m 27 AEAEP AR, 73514 1269.30 gC m™ a™' F11251.80 gC m™ a™', 4fE4k T 2300m F
f5 , GPP Bl T = 2RI/ . ARG IR P, B T A GPP AR BH W 3t 3t /= , & YD VA B DA b i 3l e
ik, KITHIM L4V GPP S 1.735 P oC, Ho b i) i 0 30 B B e v, 2400 A VT O 1l i 1
18.76% , Kt lldm /N, o5 HAY 1.69%

(2) KITHI GPP ££ 2000—2015 4F [ &2 ()% 8l LT, R H 2.39 ¢C m™> a™', %5[H] L, GPP
TR R X A3 B A TSR R 68% Il 32% , Xt T4 K GEIR X, BRI 1 3 SN R A Tk GPP
RSN A A X B 5 T USRS VTSR DU LR L T SR

(3) KITHIA R R 2R GPP SF-HI{EAE 198.50—1276.90 ¢C m™> a™' Z[H] . Horb | Bl 4524 0 55 ]
SRR I R 5 K R R b 28 (0] A8 SRR B AR/, 45 H RS B BRoK T GPP 2555 T RS, oAt 34 52
TS U HSE S o B S R GPP BT R

(4) Bk L, FEAS R T 28 RS GPP AR bR B — 2 i SR T (BRI TSk o ) |, 08 B A e =
EIEAE T, Bk AEXHE R I XX GPP AR AR s2 A E A T, AN RS - XA B GPP 72 Ak Ay 52 e
FEANTR) DI A [R] = o RS AL (R A A — i 25 5 (R R VLS AR T &, GPP AR PR AR A A2 R 5 i {3
HLPIRZE R, R K S A AR R TR A K,
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