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Abstract; In order to understand the distribution law of regional ecosystem vegetation productivity and its effect on re-
gional ecological regulation, based on the annual net primary productivity ( NPP) data of MOD17A3, the method of uni-
variate linear regression analysis and Pearson correlation coefficient, etc., were used to analyze spatial and temporal pat-
terns of NPP of vegetation ecosystem in Shandong Province during the past fifteen years from 2000 to 2014 and the effects

of climate and human factors. The results were as follows: (1) The average NPP of vegetation in Shandong Province
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from 2000 to 2014 was 442 ¢C - m” - a™, and the total average annual NPP was 63.16 T g C. The vegetation NPP of
Shandong Province showed obvious spatial differentiation characteristics, among which the vegetation area of the average

NPP 300-400 ¢C + m” -

a” was the largest, accounting for 52.28% of the total area, distributed in most of the western
part of Shandong Province. (2) The average annual growth rate of NPP in Shandong Province was 3.29 ¢C + m™ « a™,
and the increased area accounting for 92.63% of the total vegetation area in Shandong Province. Among them, the area of
extremely significant increase accounted for 16.56% of the total area of Shandong Province, mainly distributed in
Yantai, Qingdao, Rizhao, Linyi, Weifang, Dongying and Binzhou cities; The regions with significant decrease and ex-
tremely significant decrease accounted for 1.33% of the total area of Shandong Province, and were scattered in the South-
east of Shandong Province and the northern Yellow River delta region. (3) The vegetation NPP was affected by the com-
bined effect of factors such as climate change and human activities. Among climatic factors, the rainfall has the greatest
influence. Urbanization gradually becomes an important driving force for vegetation NPP changes with the frequent
human activities.
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AT BT T S T Y 38 B Ak JE A IR
SR FLIR 90.79% , 7 IWAR B AT 434 .
WE L, B S 70 1 AR A K 2 X3P A A
NPP ZBEACSE MR, 2 EE RS N %
3.3.2 L3R T AL HAL NPP 89 %0 W3 2
i 7% ,2000—2005 445 3 106 km* 1 -+ Hi 1) FH S 70
KA TR 5 A SRR 2% , 2o ki
MR N R E MR R B R R
U 51.09% , F 5 % g W AE A K S8 1T #b
2005—2010 4F I A 3L A 1 426 km’ (1) £ Hb 1) H:
T A R A T RS BT AR Y 0.92% , B b
MR AR B AU 70.48% , 3 ) IR
ARSI 4 B AR S I | KR
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Table 3 NPP transfer matrix (x10* T g C)

ARy b P Bt bS] F K3 AR KA A
Year Land use type Farmland Forest Grassland Water area  Urban area Unused land
2000—2005  #ki Farmland # 7.53 0 57.67 -156.69 6.31
MM Forest 1.87 * 0 1.05 -6.77 0
Fi b Grassland 272.28 1.19 * 9.90 -12.09 6.73
K3, Water area 24.07 0 0 * 2.00 1.31
Y4 Urban area 13.90 0 1.07 4.36 ® 0.42
FKHIFH A H Unused land 114.42 0 0.16 3.44 2.18 *
2005—2010  HFHi Farmland * 4.36 0 15.52 -207.76 0.16
HHL Forest -0.03 * 0.43 0.95 -2.75 0
T Grassland -0.23 0 * -2.70 -4.51 0.05
Ik Water area 0.89 0 0 * —-1.81 0.92
I Urban area 23.66 0 0 21.17 * 0
KA 4 H Unused land -0.66 0 0 -0.43 0.43 *

T AARIZ S UT A

Note: * means no conversion in this mode.

M 5 R4 2 ] 4 b 2R A % AR RE RS R DI M
APRH, R b, T A ) P b 2 DA R 6B R K S
NI iU o LS Ly A

AN T ) = 1l 1) 2 B8 77 A= 1) NPP & ST
AN] £ o FH2E RU R RSB NPP 56 R 23R
BAA S NPP 1+ 3 B 25 25 B [0 A5 ik NPP
() 1 b BT 75 A R 4 (AR AR BE VPP B B2
HE#E NPP 55 04 - b 7 25 288 70 ) 8 v 190 1) 6 46
EASAE B NPP 380 (£ 5555 ,2018) , 2000—2010
AEAN[R] b 1) FH 2SR 0 e 4 A 45 LU 2R 44 FEL B VPP
BB 3 iR,

2000—2005 4F- 1l F1AR F1] FH Hb % 7% S B b A
5 NPP HEhNHEE K, 386.7x10° T g C; #f i %
% g A M fef R B VPP 2 156.69x 107 T ¢
C; 45 7 55 K R B NPP [n] B b 55 B 1 NPP
Hi/b AUH 1.23x10° T g C, HR bk, b 8.72x
10* T g C, i 2 | 426.54x10* T ¢ C,

2005—2010 4F 3 44 ] B Hb A1 7K 30 M 9 5%
o, (A B NPP 35N K, O 44.84x107 T g C;
I ) ARl R K S8 ) A 4, A AR B VPP A T R
s B Ml 2 B B SO W NPP PRk B R Bk i
S} 207.76x107* T g C, PRHLEE BE 348 | B b 5% Sl 3
B R T NPP R & T 2R AR B NPP

IR FE RS BRI NPP wrfe e 3L T 216.83%
107 T g C, PRI A 3uk 7 1 AR A8 AS Ui 1854 T, A2 g vl RS
Wi/, T IR B NPP ARG, X R I
EAEYE NPP 1% 1) 20K 8h Jy 2 ki ik
2000—2005 4F 50 1l [r] #F % % 4 Hb i AR 481
km® , ffif5 NPP B4/ T 272.28x10* T g C, M Z )5
B AR A 3 km () 5 HUEEFS B . , G 28 /N F
2000—2005 4E5#% (%) 1 AR, 7] BE B T 4% #5019 1 Hb
TEARAT BN 0 BEAE FAR L R AR %) 2 1 5 B
155658 Jy ik 1 B 1 Hb NPP ST, S5 T
AW ST (] B AR [F) 4 B8 2 A g RN [A) . LU 2R 48 9
AR Z B I 0 U Bl A R B A VR A W TR
ST , A 22 N TR AR 50 90 1 1 15 50 75 31 3F
— PR K I R RS T A SR RE T R A A
Yy, I8 O L B AR B v (XI5, 2017 ), B4 1Y
) 22 R A5 7K SRR e 1 v B e A 7 T B 2 S
BTAR 18 AL 1 B BT L ) B s e e L T
N PE—A M, AN, 2005 FINEBBOR PR T
HALHA TAEMEL, AP TEDNAK
I3, AR 1R T I AL, 2008 AEEUN T &
JOE AR 2 K% 38T AR R A 2 T A — A e R K 7
ML TES T KRG DL T, 05 & J F 3 IX, & 57
A AR IX KRR ST KRN AE S B SRR X 5,
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Hi 32T A S R I B A LR
4 b5 HER

EN AT L ISR TS E NS IS e
Wil 5 A NPP 23 8] AR b TR 4 1) o Y
X1 9.21%F1 90.79% , Ui B N Sk PR 28 0 RORE JiE 1Y)
SO 11 R AL NPP % N85 3l 19 434 )
FT b 3 55 25 RVFE RS 1 5 v G vl ol o AR
HOmA 5 R NPP SR EENE AW T
J A 0K 3 78 TR 90.79% , N 2K IE B F 3
1) 1 b ) 28 0 A B HJE o — 3 A R I
2000—2005 4F 1 2005—2010 4F # + s 5% #% 15 2
AN 2% 1 0.92% , N6 sh T i & B B SR K
ORI T R N E S WA NPP AR
b WEIE KUK 3 BE AN TRD, A5 A SR AR R
AH IR, A [ v A 0 3% B2 e 326 107 P9 A e S AR |+ S 1
T2 5] AR BAE B NPP AR/, X B[R 2
TEA I 5T h 2 ik — 25 1P o it

AR shxt RgE NPP A 6T e bt A IE w4 2
(R RCEAE T o 3 T Ak A 1 PR 06 AR Bk 1
W45 IR 2R ol B i 4, 2000—2010 4F 1 4R 4 3%
TR T 2 787 km® , 38 117 1 LG i B ok
() NPP 245 323.21x10* T g C; 1M Jin K 4 H A5
PN T B, i A F K ) 3 A 38 A5 1 it A
E TR MR, 3+ 4 18] Bk b 1 AU 0 T 788 km”, 3
g NPP A5 177.27x10% T g C, He R A
JH B AR Ml ] B A 5 RS DL R B B B A R )
()2 = (A5 Bkl NPP S

ARG IR HLBE NPP SR R 3 m ka3,
MRS 5 B N 2 38 58 45 SR A ), O A
BEQ0I0) IR AR HAES RGN LI,
2000—2006 4FEA4 A= 25 R L 7E 5 BT 6 i) #a 35,
SR HE AR TN 55 (2016 ) 78 T [ 25 1 FR 4B # NPP I
23K R A8 AL B BF 9T T & B 2001—2010 4F 7R 15 &8
FEHE NPP AR TR fs s ka3, i A B
R b IE SRR Sk A 2 (AR OR ] X R
JE A Y NPP A7 e 22 5% . BFsE H G NPP
R 4> PR AR, O 5 3 [X 0 AN TR A e S A
SyHTHR AT BE 2 ok 45 SR iR 22, 7 A IS R I AT

I3z FH i A R i Rl s A SDURLAE (2016) 42 1
MOD17 7 v (9 S g A1 FH 232 5 B 9 NPP 9t
Al 2245 FIBIF 5T T R 45 A 0F 9 IX S B i O, EL
RS EUGEE S AL IFZE 6 20 NPP R T,
P 5 B T KT 5T A TRORS B

28 FARR, 4598 00 F - (1) 2000—2014 4E 1L A&
B NPPAEYJ(H H 442 ¢C - m™ - a', 15 a [0] NPP
M 63.16 T g C, S EAEI I, J5 M X 2
WA T (2) IR M NPP AR RE 2
BT 1 28 6] 3 SRR AE , IRE XA rh T ocpg 1
WS SETET R TG T, A TP RS
TN T AN 2R 28 T A6 88 X A 40 A 5 Sl X A T
IRACIHY I X 3 e KA AE BT . (3) LLAR4E NPP
B A IX e A T AR 92.36% , Y0 XY H
7.64% , NPP #5835 08 /0 A 35 0k /0 %) T ARG T
XA 1.33% , 254 AR I B IX 38R 62.95% , i 140
X3k 19.16% , W 1 X 4 5 16.56% . (4) i
B NPP AR Y = EEIR B P 2R R AR AR AL R N 2R T
3, NZEE 3 By 52 M fe K, 5 B A DR T AR
90.79% , 3 T T B A 14 22 2 E B W NPP AR LY
2, 2R B AE = H R R 1w AR b B b ) 36 T A9
R T NPP, IWARE S NPP 2 1)
MR 17 9.219% , H A Bk & F B R A &
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