ARk KOF F R, 2014, 31(2): 178 - 184
Journal of Zhejiang A & F University
doi:10.11833/j.issn.2095-0756.2014.02.003

* : o A Y ——
F] A MODIS ##z 1M EMT R E2HRET= T
KWE, BEL

(WL MR 2% IRBE 598U #BE, Wil % 311300)
WE . @i E P o #HRERGEAEL(MODIS) T2 HL K EL @il & &3k e WL 238, A T & oy Aok oA
(VPM), #&ml 7 #rc % F B L) % 2011 469 2.4 Phyllostachys edulis ¥k %418 % = 51 (Pp) o AER &9 VPM £
A AE M 89 Pop(Popyon) 42 5 T AL A B £ Fo il 535 B IEFRIT 09 Por(Popae) o3 — 2, VPM BEA 4 F 49 2011 5 24 40
BB AEF N A 184854 ¢-m™, BERHMEKIFN 2011 FEHKREWBRLEF A A 1899.69 ¢ -m?, ATk £ A
269%, A5 EREFTLER, EREMNAFRAMNAZBAGE—FHETF, LEREAKREY, Popow W9 10E
& T Poras VPM AR AE ] 49 Pop Fo 38 3 3 89 3R I A Pop Z 0 09k T R 3A 0.747, A0 % & #h 0.864; H B 57
B3GR A AL AE L () Pb Pop 9482 R R & T2 — I () 5 Pp 095 32, FFR A VPM 3t T35 & F= K 3 R
B RS RG Pp M AR %A, B3 422
KR AMRAST, B, BB AT N WR B iE S 4T, MODIS
FESES: S7185 XEkFRAERD: A NXERES: 2095-0756(2014)02-0178-07

Gross primary production in Phyllostachys edulis based on MODIS

ZHANG Lijing, GE Hongli
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Abstract: To analyze gross primary production (Pep) of Phyllostachys edulis from Shanchuan Village in Anji
County, Zhejiang Province in 2011, the vegetation photosynthesis model (VPM) which was developed by in-
tegrating MODIS (Moderate-resolution Imaging Spectroradiometer)and flux measurements was used. Results
showed that Pepypy(1 848.54 g-m™)was consistent with results from Shanchuan carbon flux site(1 899.69 g¢-m™)
having a relative tolerance of 2.69%. Though total Pgy was similar, some differences occurred especially in the
growing season, Pgypy were higher than Pgpy,. The correlation of Pepyy to Pepg, was 0.747 and the correlation
coefficient was 0.864. Further, time-series data for the Iy have a stronger linear relationship with the Pep than
those for the Normalized Difference Vegetation Index. Results of this study demonstrate that the satellite-driven
VPM has been potential for estimating site-level or regional Phyllostachys edulis Pe. [Ch, 3 fig. 22 ref. ]

Key words: forest ecology; Phyllostachys edulis; gross primary production; harmonic analysis of time series

(HANTS); MODIS

AW B I 9 A 7 T (gross primary productivity ) J& i UL I ] A 2R B (2 204 S R Y ) il ad e £
g AR FT I 22 19 e 5 7= W A L B i, SRR B — P A 7 ) sl AR S R GE A 7 JT (gross ecosys-
tem productivity)"?' B IR K, X EAIGA I KRB FTRE . ARk, CAREIT
T TR O ) B ) BRI BT S L T — RAVBLRL, AR A 7 A AL (GLO-PEM),

Wk 7. 2013-03-12; #5131 F 38 : 2013-04-19

HEWH . A TR TE R SR H (2012BAD22B0503) 5 #7 VA bk K 2 BF 5 2 BRI B 3 4 Ve Bh I H
(3122013240145)

EF A skmis, AdE S E B RIS . E-mail: 348353551@qq.com, @ f51EH . B% s, ##, W
T, MR BRMRBCEERIBOR | Geit SRR EOR | 28 R EORTE AR AR TR D o B B SRR . E-
mail: jhghlhx]@163.com




EILEE 2 SRS - FIH MODIS S Al B AT A B 9 24 J1 179

DX R RE 38 SRS B Y (C-Fix ), 08I 14 7K 43 ) FH 6 B8 (EC-LUE) , - v 43 3 3 i 4O6 35 L (MODIS-
PSN), HHOEA R (VPM), Bk 1 (TC) MR g B (VD) BER RO A 78 A A (VPM) 1R K
— O 0 D' RE ) A8 AR AR TR T B ) b e D R A B R bR R 1 S8 B A5 A AR R G I A 7 1 IR I T AR
IR BT BAT Phyllostachys edulis J2 ™ [ g B 2 PP MRGE IR 2R, 5 2 B AT LR 70% 44, LA
FLAR M . TR SR A 0 25 AL A T e AR A A ) LA 2R R M AE S R G, FE4E TR SOV I
RYETHEEMERS . 2RI TR, PIMRE LLEEAE 3% 7247 3R 7B 3 . 3K Rk
BTG S — AR, X BRI G E P  EgE A EEEAE . 2010 4R, SRR EAT
AR S I B AEWT VLA 27 Bl )1 & R, 3K O B AT MR OE i Y AR A B AR TR, O R E A
TRVt JBE A 6 B 3T B B 3 o 119 58 SR UE AR T T RE . AN HblaE T VPM AR i T4 43 Bl AT
AR 2011 AR BT A ST AG SR, IR BT LA AR L, DA SO BB A E R, TR BT AR
Jo G F R RE 9 sh i A

1 AR A7 ik

1.1 AREXIEEHTR

s BT T PEIEHE, 30°23'~30°53'N, 119°14'~119°35'E, B AR =¥ il, $¥A 8K FR,
PR AU . JB W HAGHE KU, AR 12.2~15.6 °C, AEFF/K R 1 100~1 900 mm, + 545
. WEE. AtEL . W KR EAESE, MR IEEEONLIEE . i A, Hh DI AR
Ko 2275 BARBE AR DI b3l Ja S0 A B 4 il RO IX, - S 3Ry 8 S ] AR A I by o e B
Errzg”, frkmis s Wit Ean, feale BRI e, BTME AL 29.3%, 1
i 2 BRI 41.2%, 28 BATARIERUE T2 —" IR A T2 5B S, 2REEE
Ay bR B 8 1 0 I 35 70 L R B, G R S 40 m, RS AL AR SR IR L O SR KA . ARk
(CO) KR HTALSFERE AR, A 2 RBERETHA )2 AR SRR S R A
WAE S, DAL | 3 s B ATAR ) [E ik D 6
1.2 BEMSZUNEHTE

BRI B i DA B AR DGR el R AR A A B L B SCRERAAAE, JFAEZT 30 min 1L B P
PR o AESEPR AR BB SO b, TR IR AR Y R M R PR L AR AR RN E 2 LA S [ i T TR
B AN 5 A o 1 LI 1 & e iR 25, DR 0T R R AT B . AP R ECR A T 4
AR RS I WPL AL IE , & EdiRe 2F 58 1,

T ELI b, TR ORI, SRR, IR AR A 5dE, w5, O
AP i S 5 U HSCH0 E E E — BETEE Y, ERESE, RMRAE S RGN B(E-3~3 mgemesTHY ) AR HE
FEUTFHIZEE ;5 QMR A TS5 00T B, BB XGE v <0.2 m-s™, FF%F4ab UG (9 %R DE 4T 51
P A b

it U FBARAE G, 2R 4 B A A 1Y 0.5 bl 50 (Eve) $H R AT — R A
H RS R GRS i Ene S SRR 1 (Pop) S5 AES RGEM R (R)Z 22 o — BARBA 8] B AH S AR W
M) Exe % T R., PR Exe S®RENRE T, Z K FR, LA Van’t Hoff J5 245 2| Exe 1 T, 1956
F, S5 RMIEREBHRME TR Ree Por 55 T H KM REE Exeo

Po=R ~Ex: -

A FE A P 8 B R T, A G A AR S B P MU 5 VLI R 8 (A6 3 R e AR A o X BB B 40 [
FELL 0.5 h 1 AR AT I i JFac 3 o Horb, P 208 H 56 B 58 G2 DN AT 0% Jo A 00 A0 0 3 A 3 5
0.5 AR, S T VERCAE R I i) MODIS(8 d I [8] 73 BF %) Kicdle . 32 HOGA A R S B R BUR 8 d 1y S
fEL, R BER 8 d B {H .

1.3 MODIS #{ #7048 # 15 5

Y& B IR FH 28 B TR/ o HER A% 58 51 B 1T (National Aeronautics and Space Administration/Mod-
erate Resolution Imaging Spectroradiometer, NASA/MODIS) it b ;= i 2H 4% IR 5t — 5507 1 & %) 2011 434+
46 Wi 8 d e KAH G LAY il R T B A 7 (MODO9AL ), 23 [1] 73 #2500 m, %5 [A) i ' 7E 42 3K 1E 5%



180 TR AN N N = 1 2014 44 H 20 H

£k % %2 SIN (sinusoidal project) & 4t W B4 4 5 & h28v05, %l 4% 28 EOS-HDF,, Z % ¥5 v LI M\ USGS
(United States Geological Survey) ' F#, X+ 2 #) MODIS %45, F ENVI 3R {450 As bR fg 2 UTM AR
PR AT WGS84 Ae i, Il i L v 9 15 (459~479 nm), £L(620~670 nm), NIR(841~875 nm)Fl SWIR
(1 628~1 652 nm)4 > B i) B BEAT R B e B0 H 58 . DFoR 3R B B A ROoT A T 3x3, 5x5 &
JCHFAT R IR B O T A g 4R SO i 25 R BN Bk, BRTFU RSN ASEEE, A
MODO9AT 7= iy v $i2 Ui 5t 85 i 76 A6 ¥ 19 SR e i B IR 8, 2 BRLUE & X kAT A w4 80 — 1k
(normalized difference vegetation index, Iyny), 15548 8% 45 20 (enhance vegetation index, Igy) A fili b 2 1] 7K
Ay $8 %8 (land surface water index, Isy)HiT5E .

NIRPred

I NDV= 5
PNRPred

Prik Pred

Iy=2.5 ;
" XpNIR+1+6‘OXpred +1.5%0,,,.

o

L= Prir Pswir
Pir TPswir
Horpe p FoRH R B R S IS, R AR NIR, red, blue #1 SWIR 79 BiIfCRIELLAN . 40, E FALIAL
HMBCBE . Tov TERAEBL X (A ARAR DL X 5 32 HIEF 52w, O 7 e IR Ak i, Tey 51 A G BOK
BEARR A M, [FES, BN Loy B 52 0 A AN QX Doy 5 00 S0 3500 Ty XA 9 56 22 A8 AU BBURRE, (095
b JE M T FRAE R D, TSRS RRE R S5 5 07 Ty X S 28 AL LU IIURS s Thsw X T IE R B K 210 H
BOHUR, R LLANGTE B BOM AR Y 1% 7K 0 - 330 B ) A8 A UK, T I 21 A1 D' 3 b Beox 1X b A8 1k 2R B
TRURR R /0N 30 3 T 3 T 0K R O B A A P i K
1.4 HEHEEHSEELIE
8 Ao ST BEAR HORY R B4 ROR SR AE A B 9 2 KOIRZS . MODO9AT i i 4R 2 e KA A )ik
(MVC)#47 8 d Bdli & e, T DIHBR AR Ar M 5 g, PR UE-B &S 3Ry Jil 109 oA doe e i B S 1 L 1%, 1B
Rl THEAGEE, PRS2 27HFEAN R KRR RE W, X Lok 5 WS i pE g o e e
1B 7H6T KRS SR I [A] B A1) 385 9 43 BT 5 (harmonic analysis of time series, HANTS) X} Iy F1 Tpy B30 #6417
ST (EZRWERSZEN) . BT La Z 2BV, H L BUEBE B, S8 EHAH L
WRME, IR Ly S4TSR (E AL R . 38 3 HANTS %f Loy Fl Ty B4 BEAT AR S, {15 42 4F 46 N5
e B —E W R, DRSS AU A RS .

1.0 . 0.6 R
[NDV ------- INDV—HANTS IEV ------- IEV-HANTS
z . 0.5
208 L. .8 &
S & () 4
ym go
5 0.6 =
] % 0.3
o 0.4 b
= = 0.2
02 < 0.1
0 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 L Il L 1 1
8 40 72 104136168200232264296328 360 8 40 72 104136168200232264296 328 360
(8 d)/d 11 (8 d)/d

B 1 HANTS 75 ik & 2 AT & Loy A= Ley B 1) 51] 55 b B

Figure 1 Comparison of normalized difference vegetation index, enhance vegetation index sequence before and after HANTS
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