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Abstract: The Hengduan mountain area is acting as the essential ecological barrier for the upper reaches of the Yangize
River, which exerts profound influences to the climate and ecological environment of its surrounding areas as well as the
Middle West part of our country. As the core of carbon budget climate changes, NPP functions as the crucial indicator in
measuring the health status and sustainable development of the ecological system. Therefore, based on the NPP statistics of
MODIS C6, vegetation map ( 1:1000000) , meteorological data as well as topographic data, this paper is intended to utilize

trend line analytical method and other related analysis methods to perform study on the spatial pattern, variation rules and
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the driving factors to NPP in Hengduan mountain area during year 2004—2014. Detailed research results indicate that; (O
total NPP for Hengduan mountain area during 2004—2014 falls between 183.768—223.239 TgC with average of annual

2

NPP total value as 208.498 TgC and annual NPP mean value per unit area as 463 gC m™> a”'. On the whole, overall NPP is
showing an increasing trend with distinct local disparity. @average annual NPP change rate is within —53—97 ¢C m™> a™'.
And regions with a rising NPP tendency are mainly distributed at the north part, east of middle part as well as east and west
of the south part; whereas regions with a decreasing tendency mainly concentrates on Wenchuan-Yingxiu areas which belong
to the northwest and middle part. @The regions with NPP changes resulted from climate factors take up 8.42 % of the total
coverage of the Hengduan mountain area. These regions mainly sit at the mountainous areas at Daxue Mountain-Shaluli
Mountain. By contrast, those subject to non-climate factors occupy 91.58% of the Hengduan mountain area. And they are
mainly located at Aba areas in the north and broad regions in the south part with lower altitude. As far as the significance of

this paper is concerned, it will provide instructions to the ecological environment construction and the sustainable growth for

Hengduan mountain area.
Key Words: NPP; climate change; driving factors; MODIS C6; Hengduan mountain area
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Fig.2 The statistics of annual NPP total and mean value from 2004—2014 in Hengduan mountain area
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FHOCHE M RRIE B 2.

FHAE B AF NPP {5 P34 MK i i ARG BT rl AT (Bl 7a) ,NPP 52 3 B
R K ) A E A R BUE 0—0.98 Z[0] , BEIRTIT a4 NPP 55455 R 1 Al B R S M A ) X dnf 3 4 v 7
BT L DX R i 20 -V B - R Iy, ARG 55 19 DX A AR AE G FR dy Baf 101 L oK
B ORGSR B Y B A E DR RMIX Sl AT AR NPP 5 M B A A DG Y b
X 2= ARV RE SR A 2R TAT G, BAT LU X pg bV 4k 22 5, vl | G AL T = i R L X (> 4000 m) , B
TR ICER 43 DR TE 3000 m DAT  ARHEAG ST, [R5 B R [ g 4 SR AR AL SRR MR 25 57, s Vg A s IX X 5
T A AR RE 17 T TR 26 B ORI IR M X ) 59 A, AR T L0 DX 38 A o 3 2R L ) R e L LA, S
DXAE A AT IHRR T DA LA R R B M 5 o = 0 R v LR 8 R L /K A e B v L B i e
3.4 NPP ZZ4LIR G5 IX

HiHE NPP 1 Zh A28 b = B2 S KIS sl 4 oS58 A e S W K R B i A5 Ak, i fili
B R R B BRI R RSB NN Z A I S B b 7 5 AR AR IR B 4 XA D
W 4738 2B IE (3 2) , RHREIT LI XA, NPP AR (L A7 9K 343 IX 5%

A RET 1L IX. NPP AR fLBR Bh 43 X & (& 7h) AT 45 H . D2004—2014 AEAL 8 NPP 28 b2 B 3 3K 30 1)
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6 HEHTIIX 2004—2014 FHEH NPP 558 (a) Bk (b) HEHEXRHZ B2 5
Fig.6 Spatial distribution of partial correlations between annual NPP and temperature (a), as well as precipitation (b) in Hengduan

mountain area during 2004—2014

*2 NPP TRz ASXAEN

Table 2 The regionalization rules the driving factors for dynamic change of NPP

NPP 22 fL3K 5] K 5 43 DXHED Rules
NPP changes driving factors R1 R2 R3
ST Climate factors [T+P]* ItI>t,—g.01 >t g0 F>F, 005
T 11>t 2001 F>F _o0s
p 1>t 001 F>F 005
[T+P ]~ It <t,-o0 It <t o0 F>Fo-00s
S %A F Non-climate factors NC F<F _g0s

R1: NPP 55 RAmAHIEH ¢ B2 A T-Test significance of the partial correlations between NPP and temperature; R2: NPP 5[5 /K Al 59 t
B EMARIE T-Test significance of the partial correlations between NPP and precipitation; R3: NPP 55 & /K EM LK F BEHEKRE F-Test
significance of the multiple correlations between NPP and temperature-precipitation; [ T+P]* . IR B#7K 58 X5 Change driven by temperature and
precipitation strongly; T: S A E YKl Change driven by temperature mainly; P 7K 43R5 Change driven by precipitation mainly; [ T+P]~: SR
7K 55883} Change driven by temperature and precipitation weakly; NC: £33 Change driven by non-climate

DR i WFSE X TR AR Y 2.29% , 23 7 AR B 4 — 18 = Ak V- B E — 1 s A 3.20% DX IS LA R R oy S 225K 5
AR, T2 PR AR AV & L LB X LA B TR S 355 9K 8l DR 2% A0 DI AR o F 5 DX IRAR A 2,119, K
BUMGTET IR R EIE FEE BN PR B R UK -z e DX @RIAHLIX (BR 220k )1/ S A ) J8 TR

http ; //www.ecologica.cn



10 A E = 37 45

0 100 200km 0 100 200km

SHXFE NPPEEZ) 43 X
C %I/ Ml 080—0.98 [J 0.50—0.60 MM 0.22—0.35 1 wJimE BN [T+P" ®EE P ] NC
0 A B 0.60—0.80 B 035—0.50 W 0—022 i | BT O [T+PI

7 HEETILIX 2004—2014 &£ NPP 5SE-FEKHEHX5 75 (a) 1 NPP ZUIRF) /15X (b)
Fig.7 Spatial distribution of multiple correlation between annual NPP and temperature-precipitation(a) and NPP change regions driven
by different factors(b) from 2004—2014 in Hengduan mountain area
[T+P]" . & FF/KEIRE) Change driven by temperature and precipitation strongly; T: “ifi & 329K 5l Change driven by temperature mainly; P
[%7K 4 FE4K 5l Change driven by precipitation mainly; [ T+P] ™. IRFE/KFHUKS) Change driven by temperature and precipitation weakly; NC;
S M%UK 5} Change driven by non—climate

PR B Bl ) DR, A AL AR A BT EL LR AR S | B il s S G2 O X, AR B BT LU XA B NPP R AR 23
Mo X SZ AR N R IR

4 WiRELHRR

41 iHg

X FEEE LS A ] CASA AT PO 1M [X 2000—2011 4EAE#E NPP JE47 T BG4 15 8 Z4EF- 20 303.
27 ¢C m™ a”' ALY AR 285—340 ¢C m™> a™' Z [H], 5 A SIS DU 1| b X 5643 (1) NPP AR5, #FH )45
X5 VY A SR ML X A NPP AT T AL, 285 SR 5 AR SCRH [R] B X () NPP 23 (] 43 A FE AR — 2

2003 4F- Terra T35 PRI iR 45 M0 (] 05 | B T MODIS 5 9% B ( Band3) BUi R R L, X 45 B3R X — It Bt
B B AT A 7= i R SRR 5 R — E R B9 52, 1 LPDAAC T 2014 4F 4 HRGge &M T —E 458 2514
IEALFRfY MODIS C6 Hdig =it , 76 B i AR 3] 748 1% L AR 3043 B BB L X 2004—2014 4[] o U
MODDIS C5 5 C6 7= i) NPP 3086317 T HAR (B 8) , &5REM,C5 5 Co FIEZ RIfF A B 25, FER
BTE . OB B RS 25 R AP 22 5, Co B BRI it b | B 55 9L (NPP_QC<64) BRUE 43 L €5 #ldie
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QWM FEER — W5 X N NPP 4E BB E 25, %
& b AL C6 B i, C5 45 B (H 23 [a) k% JRy R A
—,
42 #5i5

AICHETF MODIS C6 fi NPP 50¥E A g2 BB |
SEHHE VS IE B, X 2004—2014 4R K7 L X Al
B NPP OB 23 4% Ja) A8 AL R B LR 8 IR 7 647 T 4%
BrvEoe , A3 80 N 45ie

OREWT1L X 2004—2014 4EAH H% NPP 784K |- 5
W, 4 XA NPP e fE 183.768—223.239
TeC i), Z4EHI{H  208.498 TeC; 4FE NPP ¥J{H A T
408—496 ¢C m™ a™ ' Z[0], ZFHEH 463 ¢C m™ a™';
JUEB R R ERAE G NPP i (1) A 24 (E 5
)k 27.562 TgC (306 ¢C m™>a™") ,64.448 TgC (353 oC
m~>a'),116.486 TgC (671 gC m>a™"),

QAR A S R G AT NPP Y {ERA B . 5
B B NI B A S RS (5640 ¢C m™ a™')
HIRETRAR LSRG (490—630 ¢C m™> a™') , FRKIEHE
AR RS (360—460 gC m™ a™") , PR Jy L J5 5 4 A
BRF(250—390 ¢C m o) MmN A SR
4:(80 —130 gC m~>a™'),

280
260
240
220
200
180 |
160
140

A
TN

—4— Terra-C5-NTSG
-+~ Terra-C5-LPDAAC
—a— Terra-C6-LPDAAC

ENPPEE

Annual NPP total value/(TgC)

100
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4y Year

B8 #HETLLIX 2004—2014 £ &K FEEHEEE NPP &
BHZ&XTLE

Fig.8 The curve’ compairation of total annual NPP with
different data source and collection in Hengduan mountain area
during 2004—2014

Terra-C5-NTSG : Terra TUA ) MODIS C5 %fi% , 214 EEZE K&K
2% NTSG #F1EJ5 & i MODIS C5 data of the Terra satellite, it was
recalibrated and distributed by NTSG; Terra-C5-LPDAAC ; Terra TL A2
1y MODIS C5 %4, Hi LPDAAC & fii MODIS C5 data of the Terra
satellite, it was calibrated and distributed by LPDAAC; Terra-C6-
LPDAAC: Terra TLE 1§ MODIS C6 ¥, i LPDAAC & 4i MODIS
C6 data of the Terra satellite, it was calibrated and distributed

by LPDAAC

QBT IL XM NPP AEBRASAGAY 6, 1F-53—97 ¢C m™ ™' Z[H], e 22 52 W1 g, NPP 3t % ( B
0,100 >0) F DXCIAR TR AEAL AR v S A9 A 00 A K B A8 0 ZR 7 A A 31X, 17 NPP S0/ 3 (B 6, <0) 7Y X I
FEAEFFEILF A PEILHS, AR A SO - 75 LR A SRR A S

@HEWT L X R % NPP AR AL S2 M B 1 52 M 1 X388 e 8. 429 (R RTRE K B MR R 0.82% il R £
2.29% &K M FE 3.20% IR FIFEKILE S0 2.11%) , EB 0 7E TP aB RS - vb & Bl Hb X JE S A 1
(AR ARG BN | FARICESE) i HE 91.58% , EFLA T AUHB A BT 41 1 X D) e R 3 (B4R A ) Kb IX

. B TR R AP AR A OGS B P A TR T B A R B AR SR M T R 5 P
B0 DR L, SRR T AT AR TAE , ek — I 8508,
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