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Abstract: With the aid of the ARC/INFO 7. 2.1 and ERMapper 5. 5,using the ground meteorological data
and multitemporal NOAA-AVHRR NDVI data,based on the estimations of PAR absorbed by vegetation
and the light utilization efficiency of vegetation,we estimated the net primary production(NPP) in Guang-
dong province, China, which mainly lies in subtropical and tropical monsoon climate zones. The results
showed that; (D) The assessad values of NPP were consistent with the values of NPP in the same regions be-
fore,so the above method for the estimation of NPP was effectual and reliable. @ The annual NPP in
Guangdong varied from 0 to 1568. 9gC/(m* » a),and the average NPP in the whole region was 753. 2(4+
277.0)gC/(m* * a),so the terrestrial vegetation in Guangdong could assimilate 1.34X 10'"g/a or so car-
bon. @) The zonal variations of mean NPP in Guangdong were very obvious, this indicated the feature of
‘broken’ vegetation in Guangdong;and the seasonal variations of the NPP in Guangdong were very remark-
able,too. The mean NPP in summer was more than 4 times higher than that in winte,the main reason was

the seasonal swings in temperature and precipitation in this region. @ Different subtypes of the evergreen
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beoadleaf forests did not have the same NPP. All the evergreen broadleaf forests shown large seasonal

changes of NPP.
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:1000-0933(2001)09-1444-06 :P98,Q948 A
(NPP) s
[1] ; R 2] .
Tucker CO, (NDVD
[3] 3
NPP s NPP 3
o Y 3 2
, TEM [, . . .
NPP o
NPP s NDVI s ZNDVI NPP
[h7=121 - Rasmussen Senegal NPP s ,
GIS s ,
NPP NDVI . , NPP bisd
NPP (APAR) ,
(e)( PAR s Conversion efficiency)
[1
NPP APAR.e Monteith L,
NPP — ¢ - JAPAR (D
,Paruelo NPPM; Field
NPPM; Potter CASA 1987 1988 NPPHe, Fan
L16] Poter!'™ NPP .
(APAR) (&)
1
1.1
NOAA-AVHRR NDVI (USGS) ., 1992 4 ~1993 3
12 NDVI, 1km!™®), USGS 1km NDVI (
:http://edc. usgs. gov/) 0,
En
. NDVI 31 bsl,
1.2
31 (PAR), GIS
PAR; , Potter (7]
PAR f]mk . APAR :fp/\R . PAR APAR:ISJ o (E)
GIS RS , AVHRR
NDVI, Potter''”  Field 119 € el )=/ 1(x.t) * fr(xst)
o fulaxat) s e, e(x.t) t x JSilas) o folast)



9 : GIS RS 1447

s folast) e teod ]
s (D o
GIS ARC/INFO7. 2.1 (for NT) s RMapper
5. 5a(for WIN95) . SAS .
NPP , =9 (=9km?)
[21.22] .
2
2.1 NPP
1992 4 ~1993 3 . NPP 0~
1568. 9gC/(m* + a) ( 1), 753.2(£277.0)gC/(m* * a),
177358 . 17.7358  km?®, , 1. 34X 10"gC,

NPP 1099. 5(4=36.6)gC/(m? « a)  1196. 4(£41. 3)gC/(m?
ca), ( 1332. 5gC/(m* = a) ( NPP  45% ) 1046.8gC/
(m?* + a) Lez.23]) NPP 17.5% NPP

12.5%., . ) .
NPP .
NPP . . ,
1km?; 1km?
2.2 NPP
2.2.1 APAR Lisl, ( 1),
NPP (1568. 9gC/(m* « a)) (21°38'N.111°39'E) , .
NPP ( 1200gC/(m? « a)) . . .
. . NPP s 600gC/(m* « a);
. NPP . 300gC/(m? « a); (
R ) ( ) NPP ( 1),
s, 5X5 ¢ 25km?*)
cv, 1. 1 , NPP , O
NPP . . NPP  25km?
, . ; @NPP .
s NPP 25km? . 25km?
s . ; GNPP .
, NPP  25km’® ,
; (NPP . . NPP
25km? s s .
3.2.2 NPP C 2, (1992 4 ~1992 10 ) NPP
93. 5gC/(m* » Mon) , (1992 11 ~1993 3 NPP 22.0gC/(m?* « Mon),
4.25 . NPP . 10 (158.4473.3), 7
(132.4468.4). 8 (104.3456.8) 9  (107.42£49.1) .5 (66.6E46.8) 6
(66.3446.0) . 3 (7.84+6.7) .
, NPP 3. , . 10
. 115~116°E . .7 NPP (160. 3gC/(m? « Mon) 10 NPP (140. 3gC/(m?

* Mon)), s NPP s



e r| TEESE LT GIS R RS B9 R Ao 4 & 1 R =4 R 1447

= 12001 5%5 B FA9 12
- 5x5 sliding means
E 1000
S
\g
g ™ 5
EMERLE 1 ®
gty ‘ watesm |
H@ NE. Huizhou N.Chaoshan | ﬁ
# 400+ ] Bl Bl
# !| ERERCr '
200} !
® Jf b o ,{f ) ) q"l u u} L« W|
DM_LMEW'I}MH‘N‘}'.‘, l"iﬂijl I (I ti L h i |w p'l ”U" Irl—l "h"LJr} 0
21.2789"N 73 e
109.8039°F (e osaim

Bl "HRATESRE AR NPPGC/ (n® - a DRETRER OV

Fig. 1 The traverse of the net ptimary production (gC/ {m?

+ a2land the CV of the east coastal Guangdong Provinee

DB M E & L8 N, Leizhou Pen 3 (3 Dianbai SRR Yangdong T E Enping ST =8 # Pearl River

Delta & % 2 1ongguan

TR . EFFRRSMBEHEMEHMNGERE. FEH
#HASHER. KT REA S8 -E5H%. 5.7
TR REBE AR E - EHE S
TR T AN E - FERaT AR LS
B HEHREERNES.
2.3 hEBEREMH NP

HAHB AR R T X 0035 5 AR 0 e,
FTEH-FEFSAYHECBART [ FAR T i
W BB B SRR A Eh AL BTN |
P IR VD, R B AR A T
M EcCOEITHM W, ML H G, 4k BEd (T
BB B Ca (BT TR 5 85L& o B2 4

=
=)
S 200
"o 150
)
3 1og
)
=
50
0 S T,
b -~ a8 <= L B . |
L e e I T I T T]
'EL [ I I T I T o B T B o B S S Y
H - == - - -
[ - - LA - - - - R -
= R I R R =
i - A Year-month

Bz I HREME NPPU/ (m? - Mon) ) RI4EAE 4L
CEpiEz)

Fig. 2 Seasonal changes of mean NPP (g(/¢{m? -
Man)) in Guangdong Province ¢+ se)

ColHZ D A SCRHINKIL. FEEE . EA G ERD) R EEE AECH U B g 8 . AL F

RLZHEMERRS CEMMEH.

A PRI B B KR B R S — P2 7 ) NPP 5t F 179 01354 0gC/(m? » 202 (6] , F 1
#5848 6gC/ (m* « a) . FRIEME B HARRD 5 F NPPERT 7 P74 Ed 5410 BB 3K Ca 22 a . M S

—e— <2IN

180
150

—+— <|10E

=

=

2

g 1% —— 525N 129 —o— 112~113E

g}lﬂﬂ —— 22-73IN W0 —— 115-115E

; 50 b

[ sgrsscoccces ssssseccncas
N N N DN NN o B B e O . O - B T o T o T o Y L S P

“ BRBESRIEEEEE FEEEEEEEEEEE

# - Year-month

W3 )R R 2 BN 1 NPP B0 B4 (o (m - Mon))

Fig. 3 Seavonal variations of mean NPF in differential zones in Crzangdong Province



11438 £ & ¢ IR 21 %

MEAGZE. UESEAGCARIESERAEZAEEEERF HAS KLY ZEHERBEF (P
0.05)., KEETNATESREH M BRI NPP BE . 20 1354(=114. 2)gC/ (m’ - a) o FHRE A
K R0 B AF 0 B EJ (1187, 5= £ 104. 2> IR R oF #R Ea (1108. 5 =50. 6) T4k Ed(453. 7
+20. 5 H0EHAF R LB AL Ca (527, 22098 9) H M 4 Ch(665. 2+60. 73 B SGTT. TH 3L LB L G
€513, 855 1. RIPAE SRS AE5L. 54144, 43, T £ & RE A NPP B {K . 208 179, 0( £ 152. 2gC/
{m®« a))(E 5A},

T
&
3]
2
.R
£
#H O 900
Ec EbEaBd CaCb 5 G AECE VIV VIV Il I IX
X Types M Types

Be FHEMEETH NPP ZHB(C/ m® - a) ) (+HIRHEED
Fig.4 Mean NPP of different vegetations(gC/(m? + als{ +se)
AEKE B ESFEYH FARISTFEHETER TR (P<0 05)A Dillerent types,B:Dillerent evergreen broad-leaf

{orests. Different lerters indicate significant differences(p<C0. 05}

TS TR BT K P # R AR VT NPP B R 29 0 1415. 7092 $)gC/ (m” +
a). T F AT M E B NPP B £ A 953 7(£30.5) g 3 Ab IS A E AR AL ARCT L 1L 0 ) HNPP 2 R
BEER073.3~1127. 9gC/{m* + a) BB B FEH/ TR AR T AT HEROIFAW,1258.0£69.3;
V), 3 H — R R eSS E RN 1245145 DR NPP LB EB THRAEFREM # (p<
0. 053 (E 5B, X T BAEF A HR NFP A RB R ATHAMKEF M EFRRANHBE
2 AR SZHY . EEFHM NPP,

FMEBRETENMTHESAYEHSASBER ALF¥SATHNEE DN BEFEL, —Fd. L%
ERAE G RRE. SRTSE QLD —EH R RS8R 10 HF 7 A 4. fesh KRB
WU H B A Eb(CE LT eI A B (o6 A= NE 5.7 ARG, K FEE 5 — 58
K, RESHAERATH. RS AR HEER AR ERE.

3 /hE

(O FEEAESE AT I NBRARE S TWES B BREr. AL ARENETEE
SR AVHRR NDVT $1 Hy i 4 B0 888 i o 13 500 Bt 08 e i 36 & 7 5 4B 0 00 5] B 38 ke Ak 0 o8 o) o
AP ERRWIT.ERA.

(2P BB A A = B A T 0~ 1568, 9gC/(m® » &) Z (Al EEF W — &~ N8R 753.2(%
277. gC/im® « ) BB 2 S ERSFHEEHR 1. 34 X 107g,

(D RE B NPP N 2 4+ 0 B R E @R H . K NPP WA RHF . FEE TS
¥,

B 30wk

[1] BB BEd. EAHRSHCIS EHBEESEPHEHERIR. £52RE . 1009,18¢5) 52 ~64.
[2_ Haves M ] and Decker W L. Using NOAA AVHRR data to estimate maize production in the United States Corn
Belt. fnr J Remote Seas, 1996, 170160 :3198~-3200,

[ 3 Tucker C J,Fung I ¥.Keeling C D,e¢ al. Relationship between atmospheric (g variations and a satellite-derived

vegeravion index. Nafure,1986,319:155~190,



1450 21

[4]

[

o

]

[6]

[9]

[10]

[11]

[12]

[13]

[14]

[16]
[17]

(18]

[19]

[20]

[21]

[22]
[23]

Ruimy A and Saugier B. Methodology for the estimation of terrestrial net primary production from remotely sensed
data. J Geophysical Research,1994,97:18515~18521.

Melillo J M, McGuire A D, Kicklghter D W, et al. Global climate change and terrestrial net primary production.
Nature,1993,363:234~240.

Tian H,Melillo ] M ,Kicklighter D W, ez al. Effect of interannual climate variability on carbon storage in Amazoni-
an ecosystems. Nature,1998,396:664~667.

Running S W and Nenani R R. Relating seasonal patterns of the AVHRR vegetation index to simulate photosyn-
thesis and transpiration of forests in different climates. Remote Sene Environ,1988,24:347~367.

Box E O,Holben B N and Kalb V. Accuracy of the AVHRR Vegetation Index as a predictor of biomass.primary
productivity and net CO, flux. Vegetatio,1989,80:71~89.

Running S W. Estimating terrestrial primary productivity by combining remote sensing and ecosystem simulation.
In:Hobbs R J and Mooney H. ed. A Remote Sensing of Biosphere Functioning. springer-Verlag. 1990. 65~ 86.
Diallo O,Diouf A.Hanan N P,et a/. AVHRR monitoring of savanna primary production in Senegal,West Africa:
1987~1988. Int J Remote Sens,1991,12(6):1259~1279.

Prince S D. Satellite remote sensing of primary production:comparison of results for Sabelian grasslands 1981~
1988. Int J Remote Sens,1991,12(6):1301~1311

s s . . NOAA AVHRR . .
1996,38(1):35~39.

Rasmussen M S. Developing simple . operational , consistent NDVI-vegetation models by applying environmental
and climatic information:part I . Assessment of net primary production. Int J Remote Sens,1998,19(1):97~117.
Paruelo ] M,Epsis H E,Lauenroth W K, et a/. ANPP estimates from NDVT for the central grassland region of the
United States. Ecology,1997,78(3):953~958.

Field C B,Behrenfeld M J,Randerson J T.et al. Primary Production of the Biosphere:Integrating Terrestrial and
Oceanic Components. Science,1998,281:237~240.

Holland E a,Brown S,Potter C S,et al. North American carbon sink. Science,1999,283:1815a.

Potter C S, Randerson J T,Field C B.et al. Terrestrial ecosystem production:a process model based on global
satellite and surface data. Global Biogeochemich Cycles,s1993,7:811~841.

s . , .GIS RS PAR . ,1999,19

(4):441~447.

Field C B,Randerson J T,and Malmstrom C M. Global net primary production:combining ecology and remote

sensing. Remote Sens Environ,1995,51:74~88.

{ » . . : ,1997.1~374.
(1:500 000). : ,1989.
s s . . : ,1996.124~135.
s . N . (B ),1994,24(5):497.



FEE & BEFCISHRSH FREMEHRE = NREREHE Bl |
GUO Zhi-Hua, etal: Combining multitemporal NOAA-AVHRR NDVI and ground auxiliary

data for estimating terrestrial net primary production in Guangdong

Plate |

' 1250--1568.9

| 837 g

E

a3 B

o

0 100 =

T e : 10-0 =
Y 'ﬂ ’, Scale 1:8 000 000

TTHRE# NPP (gCi(m?-a))
The terrestrial net primary production in Guangdong Province



