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Changes of Net Primary Productivity of vegetation from 1996 to 2015 in Shangri-
La region, China

LI Zhongfei" ", WANG Xiaolian', XU Yutao', WEN Lingin', HUANG Lichun’

1 College of Ecology and Environment, Southwest Forestry University, Kunming 650224, China
2 Lijiang Forestry and Grassland Bureaw, Lijiang 674100, China

Abstract: Studying on the spatial and temporal variation pattern of net primary productivity ( NPP) in Shangri-La region in
northwest Yunnan Province, which lies on the edge of southeast Qinghai-Tibet Plateau, is of scientific significance for
exploring the response of vegetation to climate change. In this study, the NPPs of different vegetation types were estimated
through using the improved CASA model based on surface meteorological data and remote sensing data including MODIS-
NDVI and Landsat 5 TM image in Shangri-La region from 1996 to 2015. The spatial and temporal patterns of the NPP were
analyzed and the responses of the NPP to major climate factors were revealed based on correlation analysis method. The
results showed that: 1) from 1996 to 2015, the annually average temperature from June to August in Shangri-La area
indicated an overall trend of increase, with an increase rate of 0.037 “C/a; the annually average precipitation of June-
August was 373.1 mm, showing a slight downward trend; the annually total solar radiation basically maintained the
fluctuation stable state during the period of 20 years; 2) From 1996 to 2015, the annually average NPP of vegetation in the
Shangri-La area in June-August was 176.9 ¢C/m” and the variation range of different vegetation types was from 128.9—

286.9 ¢C/m’. Among them, the NPP of broad-leaved forest was significantly higher than that of other vegetation types,
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followed by cultivated land, grassland, shrub, and the NPP of coniferous forest was the lowest. The maximum monthly NPP
of each vegetation type increased from 171.6 gC/m’ to 182.3 gC/m’ from the first 10 years to the second 10 years,
increasing by 6.2%. In addition, the pattern of spatial distribution presented a trend of decrease from the northwest and
southeast to middle of the zone; 3) The NPP of vegetation in Shangri-La region was significantly affected by annual
temperature change (P<0.05) , and presented an increasing trend generally with the continuous rise of temperature over 20
years; 4) The NPP of vegetation in this region was not significantly affected by precipitation change ( P>0.05) which
showed an nonrestrictive effect of water conditions to the NPP of vegetation. During the period from 1996 to 2005, the
spatial distribution of NPP in Shangri-La was generally declining, and was obviously increasing during the period from 2005
to 2015. This change trend of NPP in the zone before and after 2005 also presented to some extent the influence of human

activity disturbance and policy measures such as ecological protection and restoration on the NPP of regional vegetation.

Key Words: improved CASA model; net primary productivity( NPP) ; climate change; Shangri-La
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Table 1 Maximum light utilization rate of different vegetation types

ik esii] (8 (2C/MI) MBS o TH/ (gC/MI)
Vegetation type &y Value Vegetation type € e Value
EFIERR Coniferous forest 0.389 Ll Grassland 0.542

FE Ak Broad-leaved forest 0.692 I L Construction land 0.542
TEAM Shrubwood 0.429 7K Water area 0.542
HiHl Cultivated land 0.542
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CASA #EAY REMSEAT (138 FH T ASBIFSE X35, BB 5 00 2] i X Sk 4 AB 4 25280 NPP B 23 284k
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Table 2 Comparison of simulation results of different vegetation types in Shangri-La

KL Sk k) k" ik
o [ AL N
B (KA (FHERLAE)  SRILHL% i,*' &%) if'?‘ =F)
Vegetation types In this study Literature! 35! Percentage in 1Lerlature lLer]ature
(Max month) (Shangri-la full year) literature 3% (Whole country- (Whole country-
full year) full year)
£FIHAK Coniferous forest 128.9 435.7 29.6 527.5 370.2
[# Ak Broad-leaved forest 286.9 434.7 65.9 532.7 754.9
A Shrubwood 137.3 371.1 36.9 372.9 274.5
Bl Grassland 149.5 300.3 49.7 193.9 244.43
#kt Cultivated land 182.1 367.1 49.6 389.8 741.94

# ABIFSE AN 7 3 e B IR 15 A

4.2 SRR EAG LXK NPP 254 J5 1 50

NPP V8N ol i 45 2R G 00 B B A, B3 S 0 DX UM W e 1 SR 45 1 B 2 P i 0 0 i X sk gL
R K IR B 25 S A R T 4 o 1 ZROIRZS AL B NPP B SE BN R Y M 9T Wi | IR B AR K KAk |5
NPP {8 2 P IEARSCHE Y ARG b X B N A NPP 55 3 B 19 28 £k W 7 H0 0 8 1 A SR 4R 1 ( P<0.05)
(B 4) B DXIFAZ 10 B P D sR B2, AR AF5E T, NPP X A K 28 Ak iy i 37 0 2K U 1E AH SEPEREAE , A
FALRNTE | ST S B — 2 A S AE SRR (T S ) R e T 3 88 0 7K A 2 A DR %) i 7 A7 3 25 57, 5 A
SEMFFTARR I, T SR DI, A NPP 5K B UM SEAFAE 2 Bedh AR BIFT /R Hh 2005 472 X 35
NPP ETH S ARGy (K] 2) , AHSEHFFE R R T MU EE SR R0A | IR B PR 778 i ) 2 3] A % sl 2
b, 36 X A NPP B sh A8 4 7= T B 2 (R VT, 5 B[R] IRt A B | 7K 40 2% 1R I F AR T ke IX dsli i
B NPP (1) B 1 5 P4 R0

ANBIGE A NPP 5 04 S 22 TR i 35 (AR SEMERAAE (181 6) , W 17 52 6 S A1 1 1y R ot IS ot 28 5
YER, ASBFZE 0 B s AT XN, B4R N 5 A h ik A 22 , T 25 KRG i 4l 32 S A, 7R RRAFE A K 2 g 40
B4 A B S B A B, /A CASA SR SCA IR sl PR 2, X BB 0 NPP AR R L3521 4 5 7 ) BR il 541
¥ IR —BORZ IEAH SR
4.3 T HLRLIX B B NPP B 23 4% J5) B A5 35 mm

B bR SR AN, NZETE S e 5 i X A g NPP R 2R Z g g R AR BRSEIX I, A K
T BRI AR S X3P, R 5 =X s AR A | D K I R Y M BURTR I LA BT SR LY
TP JGHE G, 20 42 90 ARG I R Bt 28 00 30, b 7 BURFFE 22 3% AL SR REE ST, H AR B 9 I i
PEFE LA, XN KR A 1 2238 A, 0 R 53 AR o IX 3 25 (Rl i L P, He NPP B R AR (181 3)
BEJE B 10 Z4FHL | S BUR AR S K TR AR AR 58 5, LA 5 A 25 SO B R T et 7
RAFREE AR E T XN AE MG NPP AR Y ok 098 b R AT AR NPP AR X B AR A HRAE |
W — EUREIR 3 JERARAE W T B M RS2 At ) A REVR A, DRIk, DX sk Ay A T R 98 At I A O 5 2 A 7 o
A

b AT 5T 5 D2 T 2 ) A LT DX, e A A G R i AR 2 F R R AR i NS BB
X IR AR NPP A A5 A7 A8 1o B 1 AN 0 Pk T 1) DX A A NPP AR Ak (0 S BIF 5T, L B o A 28 (4 48
W AT BT IR A TF I,
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5 #ig

1)1995—2015 4F (8], F A% HAHLIX 6—8 H VXA B AR I3 3 InE% Kk 0.037°C/a;6—8 H
H EREKR S 373.1 mm, SRR GG F R 6—8 H BARSTHEF R 563.8 MJ/m?, 20 4 [a] 4% 5 i 3 A 4k
Fri s e kA,

2)1996—2015 4F-[1] , FpA% HLH X 35 d K H A B NPP SE34{E N 176.9 oC/m* , AR #EZEAL NPP (1) 247 F-
BIENI T 128.9—286.9 ¢C/m*Z [H] ;25 [B] 48 J7) I, RIS “ PHACTE A< B 5 B £ VD VLR 8 1) rh e sk ™ 19 2 i)
H Jei 5

3)1996—2015 4F[A] , fi# NPP I 25 Hb 3z B FE AR AL 5210 ( P<0.05) , B & 20 4F [ B 9 RF 22 A IX
B NPP S ELHE NS dbAh , XSt NPP AR RIS 32 B /K i 1) 1 35 520 ( P>0.05 ), FR WK 430 AS 2 DX Sl il %
NPP ByBR MR

4) NZEBR I B HLF %) NPP ARXTHAIG , 2 B X IR A B NPP A2 B[R] A A4 52 i ; 431
BOE , XIS AR NPP M 1996—2005 4 [a] S 30T Bt #,2006—2015 4[] 30 _E A # xX 07s Hh Aig 5L
L DX I T S it 1) A A AR A R A R BOR XA B NPP R HEFEH
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