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Spatial and temporal patterns of planting NPP and its driving factors in
Qinghai Province

LIU Minxia “ , JIAO Jiao, PAN Jinghu, SONG Jiaying, CHE Yingdi, LI Lirong
College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China

Abstract: As a key parameter of terrestrial ecological process, NPP can not only estimate the earth’s supporting capacity
and evaluate the sustainable development of terrestrial ecosystem, but also an important part and key link of global carbon
cycle.Based on the MOD17A3 annual net primary productivity data and the meteorological site temperature and precipitation
data from 2000 to 2014, the temporal and spatial characteristics of NPP in Qinghai Province and its correlation with climatic
factors were analyzed by means of simple difference, trend analysis correlation analysis, and Hurst index. The results
showed that the average annual NPP of vegetation in Qinghai Province gradually decreased from south to north and from east
to west over the period 2000 to 2014, and that there were significant differences in the spatial distribution of each ecological
region, as follows: area Il > area I > area IIl > area IV > area V. From 2000—2014, the trends of NPP in Qinghai
Province changed from north to south and from west to east, and the average trend coefficient was 15% of the total area,
with a notable increase of 2.8% and a slight increase of 12.2% in the area of 0.61,NPP. The range of the Hurst index of

NPP values in Qinghai Province was 0—0.39 and the mean value was 0.12; in addition to rivers and lakes, building land,
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and unused soil, the characteristics of NPP change in Qinghai Province were the characteristics of anti-persistence. Climatic
factors (annual average precipitation and annual average temperature) had an impact on the distribution of the annual
average NPP. The elevation results in differences in temperature, precipitation and soil, and indirectly affects vegetation
NPP. Land use and cover change (LUCC) in 15 years showed that grassland area decreased the most, which was the main

reason for the decrease in NPP.
Key Words: net primary productivity (NPP) ; temporal and spatial variation; MOD17A3; Qinghai Province
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POk, B AT 7E SERORR] XA A KR A 4t B AN B, R BT W I RN 4 BRAE AL S5 A5 P AR 2 SAIE A2
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Table 1 Land use classification and coding

— Ry NG ZRo RS

First class classification and number Secondary classification and number

1 #kts Plough 11 KH 12 R

2 #iHth Forestry 21 A5 HkHh 22 FEARHE 23 HibkH 24 oAbk

3 F i Meadow 31 B R B 32 R T R 33 IR

4 7K1k Wave 41 YR 42 W1IA 43 K ESTE 44 K MK S5 b 45 RV 46 Wit

5 7% FHH Construction 51 SR 52 AT TR Rl 53 oAl E i A

6 & 1 Untreated %%/I%ﬁ(;zgg%ﬁ; T 64 THPEHL 65 B M 66 BRA AT LI M 67 AR L (FL 4
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Table 2 Harvest index and moisture content of major crops

. LLTEIN: " . VL EIN "

- IR ek A et el Werks

n 75 K it/ % HI( Harvest index) C B K % HI( Harvest index)
rop MC ( Moisture content ) arvest mdex ToP MC ( Moisture content ) arvest mdex

FE4T Paddy 14 0.38—0.51 B Tuber 80 0.5

INA Wheat 12.5 0.28—0.46 HHAE Cotton 8.3 0.3—0.4

FE K Comn 13—14 0.45—0.53 3¢ Rape 9—18 0.21—0.3

52 Pulse 12—13 0.2—0.3 BHEL(FISE) Sugar 85 0.4

£3 TEEWEE NPP ES5HMBERIILE/ (¢Cm2a!)
Table 3 This paper compares the NPP values of different vegetation types with other model

R R Bt el Miami #5751 19-20) CASA IR0 Thomthwaite 574 >4 CEVSA {5712
Land use type Data range Miami model CASA model Thornthwaite model CEVSA model
HH Plough 239—760 558.7 524.8 216 648.8
kb Forestry 114—1913 3737.5 3612.2 1898 2936.1
i Meadow 364—3187 2684.3 2552.8 — 414.6
Kk Wave 256—943 1171.6 1091.4 — —
A4 Construction 56—972 628.5 585.8 — —
KA A Untreated 82—725.6 951.6 912.8 14 —
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Fig.2 Comparison between measured and estimated NPP
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3.1 HIEFA R NPP A4S (840 A FR
3.1.1 2000—2014 44 NPP 25 ()22 AR

HIFAEAEE) NPP B A 5341 5 XS4k 0 e AR 23 A KR — B, 52 B X 1Y 22 5, 2 I e 200 L i R 307G
1 A R, Hoh | Se kAR R R L R SE U R N, 2 HUE B B2, AR R AR Y NPP {E = T VE R, BN
26.14 ¢C m™ a™" WL DL 1L ) Fn L b 5 f) o 32 AR NPP B 212.04 ¢C m™ 2™, P17 I AR T A8
NS T 430, SRS, oK AR XT3 2 | 224 NPP {H48 5, 50 30 285.67 ¢C m™ a™' [ 277.48 ¢C m™’
a ' f1299.95 ¢C m™ a™', MEEg N PUTRIER L1, 2405 Fh 4R NPP {1k %] 155.86 ¢C m™> a™' SIS IEIL &,
R, AR NPP (H 5 1K B R AE S K, HoW 160.80 oC m™ a™' ¥R AR T A B M AL T 603, BN TS
EFE L TR ARZS AR NPP {EEAIR, 705 17.74 ¢C m™ a”' 15549 ¢C m™ a”' (] 3),
3.1.2 A[RIERINFEX 2000—2014 475 HEA NPP 23 6] 28

K42 HAEBKNEEZERRE, FHNTXS T XS>MXSVXSVIX, Hb FigERIBANESX
( ITIX) HE#E NPP f5 K, 0 187.45 ¢C m™> ™", R W ARIE L £ bR - ZE ) AR S IX (T IX) , 2k 165.94 ¢C m™
a” B AR AT —ER 7o AR A X (IV X)) Al 8 30 i B 2 T T B A A X (VX)) M8 NPP f5e/)y, 43531
17.10 gC m™ a™' F17.96 ¢C m™ a™", RN I DX A5 75 10 44 o F0 J0 %) R 4R 2 J RN — 3 43 A 440 1 7 2 o 1=
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3.1.3 REATFECIX 2000—2014 4E75 1§45 NPP 25 [A] 25
TR

B T IR N B AR 24 NPP f i, o4 300.27 ¢C
m™ a”" HFPYE 2005 4F 2006 4 2007 4F 2008 4F 2009
4F 2010 4F 2012 4F 1 2013 4FE4F 34 NPP #3KF 300 oC
m> a™t IR PR A i DX R A BT 55 VR I A s L
W73 bt P AR 22 = 42 | oK 35 22 R B A KA i IX.
BOBEBM A MR ARG 2 M iR, 3
NPP & ; P8 T 17 NPP AR F 5w % H g M, A
285.91 ¢C m™ a™" (i FIE/K H i 48 b, R T AL
3644.94 JIANEL, 54 TR 53.6% , SAEE N G H
AR K AR T RS =, 4544 NPP 4 277.56 ¢C m™
a”l AR T TR R, K BER IR EE, A D
AT PR K Ik R T I B AR I 22 5 X
BORIRHIX 2 — Mg ACE A A N & 55 1Y, 434 NPP 2
212.29 ¢C m™ a™' RN #A[A] 2, Jode X JoFG 9, A LA

v

I

SRR R AKX

LAY P AR A 2 X

0 280 km

S

NPP/(gC-m™2a™")

B 030 [ 90—120 M >180
B 30—60 [ 120—150
[ 60—90 M 150—180

B3 2000—2014 £5iEE NPP FHEMNZE 55
Fig.3 Spatial distribution of average NPP in Qinghai Province
from 2000 to 2014
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Fig.4 Eco—function regionalization of Qinghai Province

FER 0 I HA RS 4 RS K A A USSR R AR T AR RO AR RSO A

16 PN RN T RO VA M AE R NPP JEAHR S, 7305010 160.91 gC m™ a™' F1 156.28 gC m™ a™", 5 g JH AR %N 3=
BELAL b Ry 3 B T A RS A R 0 A PG SEORE IR M AR SO F IR M AT R T AR Y NPP (IR
F 100 gCm?a™" 7358 26.17 gC m > a™" 55.49 ¢C m™> a ' F117.72 gC m™> a™' , (7 TH A TS, Fe B £
FAET 5 2 X, SRR, UZEA S BT AR T RE R AR 55 3R IR NPP /N (R 4)

3.2 FHilEEHEYE NPP AEFRASLERE
32.1 AE{E NPP AEBRASALERE

Kl 5 s NPP {E A 3hE Bl 42 1 68.83—92.07 ¢C m ™ a™'  SEHI{H 79.05 gC m™ a™', Hirp 2001 4 H B1
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e/ ME, M 68.83 gC m™” a™',2004 4EH B KA, M 92.07 ¢C m™> a™', MAEH NPP iy B H R E |, 2000—
2004 4F 2008—2010 4, 2011—2013 4F4EH) NPP {H & Bk ) [ FF, 2004—2008 4=, 2010—2011 4, 2013—
2014 A NPP (H 2 ILUE ) R, 2008 A7 148 40 b DX HE 055, 0 1 A6 G 32 1 BRI, 5238 2008 4
NPP {H2GHE T, 2010 4F 75 £ & HER 2011 4R 1200 TR fn S, (A9 A4 SR 2K, NPP {H FRE

F4 2000—2014 EHITHR EHEHE NPP/( gCm?a™')
Table 4 Annual NPP in each district from 2001 to 2014

40} Year [ ani) AL AR HEVE N TR M E R M FREM IR AT
2000 244.84 193.50 228.10 23.16 127.86 266.79 146.19 52.63 13.56
2001 250.28 185.56 234.99 20.30 130.78 271.21 146.55 49.88 14.87
2002 292.91 220.56 274.39 26.62 154.22 291.67 153.98 51.30 18.28
2003 291.21 208.98 280.35 24.86 146.68 291.30 151.17 48.92 15.00
2004 268.58 201.91 265.23 23.32 138.83 281.74 143.82 50.24 14.78
2005 299.65 227.71 288.22 28.13 168.48 310.94 167.74 56.73 19.09
2006 294.51 219.29 264.18 28.75 172.00 329.10 185.15 62.98 19.11
2007 305.43 223.36 293.22 25.25 162.67 312.97 160.49 49.86 16.51
2008 294.28 205.98 293.32 23.42 150.86 302.23 145.12 42.67 11.06
2009 293.15 219.11 291.86 28.22 168.58 316.67 177.40 67.46 20.27
2010 290.21 219.92 289.57 31.17 181.20 324.99 189.95 72.01 27.35
2011 282.26 209.07 262.06 28.22 161.01 297.59 155.63 52.45 18.06
2012 295.58 218.05 302.45 28.51 168.74 301.71 163.34 62.37 23.01
2013 300.43 223.28 306.80 29.12 169.89 323.41 178.27 63.89 21.92
2014 292.05 214.18 295.56 25.59 148.83 288.81 155.59 55.15 15.26

Y Mean 285.91 212.29 2717.56 26.17 156.28 300.27 160.91 55.49 17.72

3.2.2 AFEAESIIGEXEE NPP FEFRAELRHE

WAEBNIESXFE  RFAERHESKK NP 2 2 7
BN ES (K 6) Bk LA, RM NI X> T XS g 90+
K>V VK, Soh, S AMAHAE AR (TR 22 )
BENPP K, 187.45 ¢C m® 0 UM RIE BRI B2 |
PR FEE A AR (T IX), H 165.94 ¢C m ™ a4k g‘g <l
ARG TR —h e AR AR IV X)) AL IE I8 & Jt 2 5 &
B FRBAAIK (V) HBENPP BN, 501700 ¢ g
m” 2 F17.96 gCm™a” o PO I AT FHERA B AL By % 73000 2002 2004 2006 2008 2010 2012 2014 2016
KRG R — 38 A H, M 8% 19 B 35 % 1, NPP 8K, A4y Year
SEIR R 5 M T B —R 78 A 2 DX RN IL JE I v i e T B — 5 2000—2014 £ 554 &£ T 15 NPP 25k 283

T AR A X AR DA B R A, Kk 2 BRI T AT Fig5 The change trend of monthly average NPP in the Qinghai
AR, SENPP 8K, KA, VXAV IXAYZE{L#  Province from 2001 to 2012

PORK, IR SRR PR A AR 25 X AR R AR b 3

A3, BRI T T T BT -BE A I SRS T IXCRIIV X ) NPP fe/IME T R BEAE 2001 4F H 53
B4 141.88 ¢C m™ a™' 1 12.98 ¢C m™ a™", MIX ANV XY NPP f/IME Y H EUAE 2008 45, 7351 47 84.80 ¢C m™
a ' F14.90 gC m™a™", [ X NPP f/IME H BUFE 2000 4F, 8 156.07 ¢C m ™ a™", A, R AEZ X NPP i KfH
I I RIS 2 —2, TR X IV IXATV XA NPP i RfE H BLE 2010 4F, 73518 207.43 .119.68 ,21.52 ¢C
m”a ' fl12.47 ¢C m™a™', T Xf{) NPP e KB H BUAE 2005 4F, 4 178.58 ¢C m™” a™' | iX &R A AR Rl AR S X A
ZHIE S AR R RN BT A 22 TR 25 e, OF HAUe B 128 Ak S SO AL B A AR R A W) 22 5, DA ifF
NPP 11 5 K AE A e/ ME B I A 42— 3
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AR HNPP
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Fig.8 Distribution of linear trend of annual NPP changes in the Qinghai Province from 2000 to 2014
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Table 5 The areas and percentage of land cover in Qinghai Province during 2000 and 2015
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Land use type TR km? % i A km? % TR km? %
b Plough 8254 1.15 8240 1.14 -14 -0.17
b Forestry 28367 3.96 28291 3.95 -76 -0.27
HiHh Meadow 377246 52.64 375986 52.46 -1260 -0.33
TR Wave 27765 3.87 29265 4.08 1500 5.40
AV Construction 989 0.14 1752 0.24 763 77.15
A HHE Untreated 274043 38.24 273130 38.11 -913 -0.33

20154F

0

280 km

4l

Britn D bk RO
W md KR T RF A

13 2000 70 2015 F£5iH LF AIKE
Fig.13 The map of land use in Qinghai Province in 2000 and 2015
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