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Spatiotemporal Change and Associated Driving Forces of Vegetation Net Primary Productivity in the Loess Plateau during 2001 -
2013

ZHOU Xia-fei, MA Guo-xia, CAO Guo-zhi, YU Fang" et al ( Chinese Academy for Environmental Planning, Beijing 100012 )
Abstract Based on the Carnegie-Ames-Stanford-Approach (CASA), the Net Primary Productivity (NPP) of vegetation in the Loess Plateau
during 2001 -2013 was measured and calculated with the related remote sensing data, meteorological data and basic geographic data. The
temporal and spatial variation characteristics of NPP in the Loess Plateau during 2001 —2013, the future trend and its driving factors were ana-
lyzed. The results showed that:The average annual NPP of vegetation in the Loess Plateau increased significantly during 2001 —2013, with an
annual growth rate of 4.9 g/(m’-a). The spatial distribution of vegetation NPP in the Loess Plateau showed a significant trend, with a decrea-
sing tendency from southeast to northwest. The area of improved and degraded NPP accounts for 78.0% and 22.0% of the total study area, re-
spectively. The NPP of the vegetation in the study area was supposed to have a significant positive trend, the area of positive and reverse char-
acteristic accounts for 72. 1% and 28.9% of the total study area, respectively. There was no significant correlation between the NPP change
and the precipitation as well as the air temperature in the Loess Plateau. The human activities were the core elements affecting the change of
the vegetation NPP, leading to both negative effect and positive effect.
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Fig.1 Geographical location of study area
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Table 1 Comparison of annual mean NPP simulated in this study with that of other researches based on vegetation types g/(m’-a)

Kk #7155 The Loess Plateau F|E China
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F— M0 Hurst F5 B IX 32 B0 A 7R PG4 PE 0 S g i
TIEARER R rE S LU PG A A X, T ] X S XA B NPP R
PERA B 1) FEAE, BIR AL Al 345 5 i 2728 Al 3 A e
(E6).

K Hurst $5805 — o2 ME A A 45 R 2 AT B oA A
B, HEH NPP Rl 3t X 32 20003 75 P4 5k g v i p
AR R AL R 7 S R A X, i3k TR T D
FATIBHHAM TR, © S U R AR A g NPP RF22iR 1kt
DX B AE B i 5 A S5 G L TR AR X ]
AEJE: T 26 IR T R BRI AR TR sl TR AN 21161 5
FEAE NPP i i3 5 a8 A IX. 3 870 A 7E R 74 rh il H o g
AR LV AR, X AT BB TR B AR TR AN B 5 A
Bl NPP IR A s X F2 B A TE T 1A P AR N Sk T
0L L PE ZR A M X, 3 AT R ph T I 2 X 2 R S IR
BHEM TR, ITAFRTF R T R BHA A TR (15 6) .

2.5 EIFEEE NPP ZImER

2.5.1 L NPP 5 R FIAHOCHE o BRI AR A5 A
PR T A8 Al ko i MR A 0 A R 1 LA E SR ), P A
FIFHZAZ T AH 43 BT 07125, 43 5% 2001—2013 45 (1 441
Bl NPP AR 87K S F1AF S35 S0 A A O 3R BT 430 B, DT
FE2S [ R AT A g NPP 5 B SA TR, IR 7
ATLLF Y, B 4 g AR A NPP 55 4R R R dt AR YRR —
ARG  (RAH DG PE AR R, 638 & I, 73. 3% (1) X B4 [
M5 NPP S IR SC, HA A 6. 9% AYIX diid 1 0.05 i
VR I , F2 B A E B R DR AR B VM X, e B K
N, NPP 3411560. 8% (1) XIS AE 5 NPP 67 ¢, H
LA 9.9% HY X IR T 0.05 PRI | 32340 40 76 7%
s I AL B, Bk 2L X S NPP B %5 U A T R T e
(K7),

2.5.2 NGB, BRAOR . FEK S AR R A, A



52 BRR WA

2017 &£

125 250

Hurst# 3

| N ——
01 02 03 04 05 06 07 08 10

km

NPPALAR K Ty
N BT | — e

6 EIHFEH Hurst 358(a) RAFRKERE (D)
Fig.6 Hurst index(a) and future trend(b) of NPP in the the Loess Plateau

Ul PSE
b PSERNTE S

]
]

e AEFERT R b. ARSAE

Note:a. Annual rainfall ;b. Mean annual temperature

[ BRI ERNES
B R

7 20012013 FETHE NPP 5 ERERMNAEXNE
Fig.7 Spatial distribution of correlation coefficients between NPP and natural factors on the Loess Plateau during 2001 —2013

6 Bl 2% 8 i J5U NPP (I 25 S Ak Jo ™ A B2,
&I By 0d H R i A0 A5 TE TR W (AR BR e bk ) G 5
(AT sk ) o 2EH EZHT T 8 bR EIRBRE A TRER
JiAE 2RSS g NPP AR A5 ol , 25 5L LR 8., &l
8 AT, F 1999 AR Bhid it f T AR S LAk , B - iy Jat i
ARTRRFREE LT A NPP SR R B T s a3, e W)
BB T AR AT LATE—E PR L b 3w AL NPP A7 200
S e IR AR A BB {0 NPP AR AL IR 5 i b AR fb ™
B0 A7 AE— S BB 1, JEHOR 2010 4R Sh Ok, X
AEJE: Hh T AF SR 3T A A0 55 35 3l XA B NPP i 8 67 T
AL
3 HAit5itig

TRRITFE LA B v SRR AT 5 DX I8, 6 T D' R A A< A8 2
(CASA) , | Fi 2 A 5 BB AR il o B0 5l 3 17
2001—2013 4F 8 o JAE B 2 A2 7 1 (NPP) | IR L —
JCZEPE A  Hurst $i5 80 A A OG0 45 7535, 73 B 3 AR
BESIHT T AL NPP i 28 AR AR ROR B 35 S ARSI 3%,
FILUT 4518

(1)2001—2013 4F3 - o A § 4F 42 NPP 2RI H

4001 mwmm \pp 140
B ZAuE @R (uulative afforestation area

—
—_
)

3721

[3%)
=
=
T
oo
=~

36T

NPP [l g/(m? - a)

[N
o]
%]
T
[}
]

260 0

2001 2003 2005 2007 2009 2011 2013
45 Year

B8 2001—2013 £ NPP 5[5 &£ RFEHEAEL
Fig.8 Change of NPP and accumulative afforestation area dur-
ing 2001 —-2013

SRR 4.9 ¢/ (m” -a) , f B4R 2 NPP 7E 2001 4F % I
[274.0 g/ (m’+a) ],2013 4Ef; 5[ 378.0 ¢/ (m’ +a) |, F-HI{E
H333.0 ¢/ (m’+a),

(2) B it NPP A Jay 52 0 b 7R g 1] P G 3 ety e 4
e {ELIX SRR R Rk PU A R o H A e T TR
SEHLIX RAEIX EZ MR N S T = HR LR A LI

(3) B g Jit NPP B {A b S8 d, S 3 i 4Rk

xR
RAEMRE AR
Cumulative afforestation area | x 103km?



45 A 14

BAELCF 20012013 5 & & RALM A A AP J oS RAAIL )T R 33

/INEES B33 i S TR 78. 0% 11 22. 0% , JiH128. 0%
O DI i 2 T I A, AT TERR PY AL L PE AL ER T
SRS T T T A DX

(4) Hurst $5 800 A7 22 W1, B 4w J5URE 9 NPP 72 {6 1E 1]

RHIE 22 R NPP Hhy b R AL A 3t X 32 o0 A AR P

P8 H A R AR LU PG4 5 A NPP iR AR GE A X 3220y

ATLETE HEVER L A S P L LU P AR R4S

(5) B b A e NPP 55 F K B R I 2 AH G AR R,

73.3% B X HAFEFERT S NPP S IEARSG, HorP (A 6. 9% 1Y

XoidE it 7 0. 05 2 MEAG 55 60. 8% Ay X S AE M i 5 NPP

EFARE, I {UA 9. 9% M IX BRI IE T 0. 05 W5 MEAG L .

(6) Hi NPP AR AL & G R A 2SI s 2L R 1 T Y
SR XA AR R T, BB IR BHEAR” 55— R4
A ZS P TRERY S , B8 o A SRR o — 2D o i

H T 52 8 S (MODIS %54l ) I 1] 43 JE 3 (4 52 1), 3%

WFFEARIIHT R L ey I R UL AR 25 AR ST S5 A % NPP

25 A, SRR TT LM In] IHASE RY l  22 e 00l AR

I 1] P 51 2 S AR , I EA T AR B NPP A58, TR A S HT 8E 4

e R HHARRRT S NPP 22 fb B J5 PR AR RBIF S A R

83 3Lk

[1] FIELD C B,RANDERSON J T,MALMSTROM C M. Global net primary
production ;: Combining ecology and remote sensing[ J]. Remote sensing of
environment ,1995,51(1) ;74 - 88.

[2] PIAO S L,CIAIS P,LOMAS M, et al. Contribution of climate change and
rising CO, to terrestrial carbon balance in East Asia:A multi-model analy-
sis[J]. Global & planetary change ,2011,75(3/4) ;133 —142.

[3] FIELD C B,BEHRENFELD M J,RANDERSON J T,et al. Primary produc-
tion of the biosphere ; Integrating terrestrial and oceanic components [ J ].

Science 1998 ,281(5374) :237 —240.
(4] SRS, TRER/K, BIRE, 5F. FPERG AR S RS AE ST IR K HA)

AN ]. B FHAE#R,2007,18(3) :586 - 594.

[5] J7ksz, 2kad, kM, 5. 1981 ~ 2000 4 b [EIEHIE SRR A5
[T]. FPERRA(D 5 HERE) ,2007,37(6) :804 -812.

[6] LOBELL D B,HICKE J A,ASNER G P, et al. Satellite estimates of produc-
tivity and light use efficiency in United States agriculture,1982 —98[J].
Global change biology,2002,8(8) :722 —735.

[7] Z=f, (EdaE. 5T GIS [t + i 4 Mk A R e R S N
TN FRERRE 2011 ,44(14) :2943 -2950.

[8] sk, Fohies, Wik 1999 - 2012 A = IR AR v )2l A 70 2 [k
TR ]. /K 45188, 2016 ,36(1) :100 - 105.

(9] BRIz, AR F5T5, 5. 2000 ~2014 a4 a2 4k,
FHEMIHRAET]. HrERARRE,2016,36(5) :1568 - 1578.

[10] st ks, PSR, 6. 3 i e Iz~ D =251

NMHESERTHIRAL] RERISS,2016,37(4) 445 -453.
[11] B, Em, ik, 4. 2 b e a2 SRR A E S
FA&[]]. EER,2014,36(1) 166 —174.

[12] e, 2o €, 0, 4 B L R A i s 20 H
SOMARZRLT ] Rl THESAR ,2014,30(11) 244 - 253.

[13] Z250} VOIER, TU8. 55T MODITA3 [fkpa &t pk NPP AR (L AFIE
[J]. A4t 2011 ,30(12) :2776 —2782.

[14] VFZIHE, sl T, e, 6. SUBRAR AN o+ el AR DX AR i 8 —
PEAEF RSB ] A=5541,2006,26(9) 2939 —2947.

[15] SRR RS (i, . PR EUAE B QORI AR T]. Rl
WA ,2006,51(6) ;700 —706.

[16] M, (. & 1 m R X A e B AR I 28 22 S AR A 3
[J].&EREF,2011,33(11) ;2143 —2149.

[17] ZE000 GBS, T T 10 R H 3% - s R DO e s s An b
HHIELT ] MR ,2012,67(7) :960 —970.

(18] XIUZEsE, (it MR, 5. 2000 - 2011 4F = TR gl it 25 48
AVEHIEL ], HIFE44HR 2013 ,68(7) :897 —908.

[19] VLHIX . Hurst TREI TR/ E IR DUAESURARALF
FEHRIRZ G ]. MR ,2004,24(2) <177 - 182.

[20] RN, g 2, ZORRAE. I CASA AR EE s — A
D] AR, 2001 ,25(5) :603 —608.

[21] Bals. RIERERIAELS RS0 e P ) S AR S R G P TR
F[D]. dbai: FEREABE R SRR AT, 2003,

[22] NI J,ZHANG X S,SCURLOCK J M O. Synthesis and analysis of biomass
and net primary productivity in Chinese forests[ J]. Annals of forest sci-
ence,2001,58(4) :351 —384.

(%45 1)
e FH AU B S
4 g

filt 4 HAsAT R PP ge i B2 A PR PR 2 B
AR B R T S BT IR PR K A BE 1 W U L
A 2SS BE B A g PR, 5 4 7 (o1 st o [ PR IS 1)
SR SR DA A L, RO S B ) VR AR AL ) A
e O BB i A M EHLR BB 3 D7 I
A AL, JE ML S5 AR 55 5K 2 D7 AT 1T IR A, 42 41
T EEE G B 5 A B AR, BRI A B S T
P AN AL | RO B i R g iR &R o IR AR 3R
IS IR AR, A T R PR SE T B A4 32 24T
I MBSO I R, AR NIRRT 5T , i Bl it A
WA KT e o 155 AR ) LA, TR S8 35 I 5 O SR
LR, S PR GTT RE k ERE ZAYBE S Y
IR, A TR A O T5 2R TR, R 2 A TR
EPITETTE o
S 3k
(1] PR FREPRsa i Bk )], thEge,2007(12) :8 -9, 10.

(2] S2a780, Bt EEMGESE T s2 S R LT 1. BRE £/, 2008 (4) -
52 -55.
[3] 5738, 80k, D i, R ERRRS IR M BRI [ T]. 3R 5 7]
R4 R, 2011,36(2) 166 —69.
(4] SBIHE, skekse, DkFszR. B RIFINE S B L mlFi S R
SRR VRS S %8, 2011,28(3) :6 - 10.
[5] FEWk, 52e, 5, 5. TR S EasHEA [T ]. ekl
RJ£,2012,40(12) :7315 - 7318.
[6] B, oy, AP, 5. FEPRRAC T S5 44 B R A A R
SIMTLT]. BRI T2 520, 2015(11) <131 - 132.
(7] W22 X e . RN R A TR M P RIS ST ] 20
IE{47,2016,44 (Z1) 102 - 105.
[8] VELTHOF G L. Agri — environmental indicators ; Recommendations for pri-
ority data collection and data combination[ M ]. Luxembourg: Publications
Office of the European Union,2011.
[9] ELEH]. FEBUN G RGBSR R T ], et 15 5k, 2006
(13) :66 -67.
[10] Z=si. EFRENEST A RS T]. RESE,2006(3) 43 —44.
[11] FAER, . LR AR ae O RS LT ). e, 2009(7) -
52 -53.

[12] Commission of the Furopean communities. Development of agri — environ-
mental indicators for monitoring the integration of environmental concerns
into the common agricultural policy[ R].2006.

[13] IED. Industrial emission directive 2010/75/EU of the European Parlia-
ment and of the Council of 24 November 2010. Official Journal of the Eu-
ropean Union; 1334/17 (17 December 2010) [ R].2010.



