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Fig.1 Steps to Estimate Light Utilization Efficiency
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Tab. 1 Light Utilization Efficiency of Different Vegetation Types
e/ (gCMJ D
01 02 03 04 05 06 07 08 09 10 11 12
0.478 0.475 0.480 0.484 0.430 0.574 0.626 0.540 0.509 0.376 0.485 0.485 0.495
0.438 0.365 0.440 0.558 0.681 0.714 0.672 0.696 0.737 0.659 0.565 0.422 0.579
0.552 0.472 0.567 0.714 0.792 0.828 0.771 0.809 0.844 0.803 0.718 0.542 0.701
0.409 0.369 0.435 0.448 0.529 0.664 0.673 0.604 0.588 0.436 0.453 0.370 0.498
0.367 0.314 0.3% 0.479 0.603 0.620 0.570 0.578 0.609 0.552 0.478 0.359 0.494
0.410 0.316 0.378 0.554 0.618 0.613 0.540 0.601 0.612 0.598 0.568 0.365 0.514
0.322 0.261 0.28 0.376 0.385 0.411 0.396 0.414 0.426 0.405 0.407 0.274 0.364
0.247 0.240 0.313 0.344 0.448 0.489 0.436 0.403 0.446 0.369 0.286 0.252 0.356
0.287 0.256 0.310 0.350 0.455 0.501 0.473 0.450 0.483 0.388 0.339 0.263 0.380
0.227 0.245 0.272 0.269 0.325 0.369 0.364 0.338 0.346 0.263 0.267 0.260 0.296
0.259 0.259 0.280 0.276 0.322 0.400 0.421 0.398 0.374 0.254 0.285 0.266 0.316
0.157 0.124 0.134 0.188 0.221 0.254 0.246 0.242 0.244 0.203 0.199 0.136 0.196
0.219 0.177 0.228 0.252 0.355 0.383 0.378 0.365 0.386 0.326 0.267 0.216 0.296
0.322 0.306 0.332 0.336 0.328 0.425 0.467 0.410 0.392 0.298 0.341 0.327 0.357
0.168 0.184 0.217 0.218 0.234 0.251 0.239 0.220 0.238 0.202 0.217 0.214 0.217
0.268 0.213 0.253 0.292 0.404 0.471 0.473 0.459 0.455 0.352 0.308 0.252 0.350
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Fig.2 Seasonal Vanations of Mean Light Fig.3 Ratio of Monthly Average € to the
Utilization Efficiency (&) in China (+SD) Mean M aximum €
2 1999
Tab.2 Means of Temperature and Precipitation in China During Jan. 1999 to Dec. 1999
01 02 03 04 05 06 07 08 (0 10 11 12
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2.3.2 REAAFTH AR F R MY B gC-MJ ', N
[ 12
0.06 ~1.07¢C°MJ ', (1.05¢C*MJ D
. (
3) . 30° (14 CASA
0.60gC°MJ ', .
CASA ,
, . 0.80gC°MJ ' .
. . 0.389¢C °MJ
. . 0.50 ~0.60gC °
Myt ‘
. . . 0.20 ~ 0. 3
35¢C ‘M) ; ,
: 0.15gC°MJ . 1) NDV Lmax 7~9  ( 67.1%)

1.07

b



698 2004
(51.7%) 20 °C ;31.3% Net Primary Production from NDVI. International
10 C~20 C ; Journal of Remote Sensing, 1994, 15. 1 725~1 730
, 6 Ruimy A, Saugier B. Methodology for the Estimation of
2) 1999 Terrestrial Net Primary Production from Remotely
0. 06~ 1.07sC °MJ71 ) Sensed Data. Journal of Geophysical Research 1994
— 97: 18 515~ 18 521
[12] (1.05 gC°MJ ) :
7 Paruelo] M, Epstei H F, Lauenroth W K, et al. ANPP
° Estimates from NDVI for the Central Grassland Region
3 ’ of the United States. Ecology, 1997 78(3): 953~ 958
—_~ o —1
0. 196 ~ 0. 701gC *M]J ° 8 McCrady R L, Jokela E J. Canopy Dynamics Light
. —1
’ 0.701gC~°MJ . Interception and Radiation Use Efficiency of Selected
(1. 259¢C ° MJ Loblolly Pine Families. Forest Science 1998, 44(1). 64
55.7 % s ~72
0. 20gC oMJil 3 9 GoetzS J, Pince S D. Remote Sensing of Net Primary
, N . Production Boreal Forest Stands. Agricultural and Forest
Meteorology, 1996, 78: 149~ 179
10 Field C B Randerson J T, Mamstr9 m C M. Globa
’ 4 ’ Net Prmary Production. Combining Ecology and
’ Remote Sensing. Remote Sensing of Environment,
0.169, ,
1995, 51: 74~ 88
) ’ 11 s .
, [ 14] CASA . 2002, 6(2); 129~ 135
. 30 12 s , GIS RS
. 0.60gC MJ ! . 2000, 20(6); 903~ 909
, . . . , 13 Potter C S, Randerson J T, Field C B et al
, 0. 80gC oMJfl ; Terrestrial Ecosystem Production: a Process Model
0 Based on Global Satellite and Surface Data. Global
2 b .
156C DMJ*IO Biochemical Cycle, 1993(7).811 ~ 841
14 9 b CASA
, 2001, 25(5);
603 ~ 608
1 Field C B, Behrenfeld M J Randerson J T, et al
15
Primary Production of the Biosphere: Integrating
, 1979
Termestrialand O ceanic Components. Sciencea 1998 ) )
281,237 ~ 240 16 Pan Y Z Li X B, Gong P, et al. An Integrative
. Classification of Vegetation in China Based on NOAA
2 Alexandwov G A, Oikawa T, Yamagata Y. The Scheme for
AVHRR and Vegetation-Cli Indi f th
Globalization of a Pmocessbased Model Explaining an egetation-Limate  Indices 0 ¢
Holdridge Life Zone T ational al of Remote
Gradations in Terrestrid NPP and Its Applcation oldridge Life Zone. International Journal of Remote
Sensing, 2003, 24(5):1 009~ 1 027
Ecological Modeling 2002, 148 (3); 293 ~306 cnsing ( ?
17 ,
3 Cramer W, Kicklighter D W, Bondeau A, et al
, 1995 19(3): 193~ 200
Comparing Global Models of Terrestrial Net Primary
18
Productivity (NPP): Overview and Key Results. Globa
, 1990. 216~ 22
Change Biology, 1999, 1 (Suppl):1~15 9% 6 3
19 ’ -
4 , , . RS GIS
» 1996 38(1): 8~ 17
» 1999 18(5): 52~ 64
20 PE( ) -
5 Raymond E Hunt J R. Relationship Between Woody
« )y— PEP

Biomass and PAR Conversion Efficiency for Estimating

(F# % 714 )



714 . 2004

Method for Simulative Calculation for Design of
GPS Horigontal Network and Its Application

.1 1 . 1
ZHANG Songlin®  ZHANG Zhenglu~ LUO Nianxue
(1 School of Geodesy and Geomatics, Wuhan University, 129 Luoyu Road, W uhan 430079, China)

Abstract. On the basis of the optimisation design theory and practice of classical terrestrical
control network oberserved with distance, direction or azimuth, a simulative method for
optimisation design and calculation of GPS horizontal network is proposed with calculating
procedure and steps in detail. This paper also points out what must be paid attention to GPS
network design: the accuracy of network points depends upon the datum; the GPS base linevector
can be from some hundred meters to more than 20 km.

Key words: simulative method; GPS horizontal network; design and calculation; universal

adjustment softw are system
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Estimation of Light Utilization Efficiency of Vegetation
in China Based on GIS and RS

ZHU Wenqruan1 CHEN Yunhao' PAN Yaozhongl LIJingl

(1 College of Resources Science and Technology, Beijing Normal Univemsity, Key Laboratory
of Environmental Change and Natural Disaster of the Ministry of Education of China at Beijing Normal Universitys

19 Xinjiekou Wai Streets Beijing 100875, China)

Abstract: On the basis of GIS and RS technology, using the ground meteorological data and
NOAA/AVHRR NDVI data, a method of light utilization efficiency (&) is presented. The
results show that the estimated annual mean € in China varies from 0. 06 gC *MJ ' to
1.07gC°MJ '. The standard deviation of mean ¢ is large: whose value is 0. 169. This shows
that the spatial variation of € in Chinese vegetation is remarkable.

Key words: light utilization efficiency; NDV I; GIS; RS
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