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Abstract  The sensitiviy analysis and valdation of a SVAT ( Soil vegetation am osphere transfer) model
(CUPD) are carried out to identify the parmeters of CUPD wih the lagest inflience on canopy com ponent
average tempertures and tanpemture pofiles The smulation process and fiell expermental designs awre
presented in detail The resulls show that the overall uncertainty of the soil temperatires is unstable during
giow ing season while the uncertainty of canopy ten perature stays at about 2%0; air tanpemnature and soil water
content are the wo biggest error contribubors It is found by evaluation that the wend beween sinu hted and
m easured temperatures is consislent

Key words sensitiviy analysis uncertainty analysis mpemture profiles SVAT; can ponent ten perature
sin ulation
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Table2 The absolute errors of the chss type param eters during grow ing season
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Fig 2 Diumal variation of smulated component tem peratures



100 11
CUPID . CUPD ( 0.3)
. 6
, , 4000
, CUPD ,
R’ 0.9 F
, 0.4 s
b b 0' 8 o . LAI
, IK )
1K 0.2 ,
b ~
, ( 0.1 )
' 54
5§33
341
, 6 , 14 4 2001 4 1
, CUPDD
Mone Carlo , 4 2001 4 17
( I 3
10 4 (2000 4 1 , )
gL : EE%Z Table4 Comparison betveen sinuhted and
8 m easured tam peratures( 200+ 04 01 Shunyi)
3
1
g /C /C fC
1 20— 10 40 23 73 317 ™ 71Q 30 22 37
0 . . . L 18 12— 11. 30 23 % 4 26 MODIS11; 21 24 22
90 100 110 120 130 140
#H A 1L 05—-12 08 26 8 3% E™ 11; 58 24 52
3
Fig 3 Variety of the uncertainty of simulated component 3
tan peratu res during grov ng season 38r
O 33t
=
’ ’ i 28+
3 . 23 - A//
. 4 17 . 18 1 1 1 I 1 I 1 I I
8 9 10 11 12 13 14 15 16 17 18
. 4 17 , h
(LA T , ) ~BEREE -~ FNE - BV ERRE
H 4 17 . . 4
(NW 4 200t 04 17 < 2K)
534 Fig 4 Validaton of he smuhied il canponent tenperatures
MatlLab 6 5

( stepw ise )s
13

(R*>0.97),



1 .  CUPD 101
) - 0. 05K,
2. 2K, ’
, , CUPD .
. [15 .
342
5 2001 4 17 s
, 1. 7K 4K s CUPID
1.5K.
(NW4 NW5 NW3) . 6
3K
35 ,
3 , SVAT
29t
ol CUPD
25
%23 L . 19 ,
21+
19t 13 ,
17+ ,
B9 10 11 12 13 14 15 16 17 18 2 ( 40. 6K ) X
h
AR A P AR - B R H
5
(NW4 2001 04 17 < 2K) ’ ’ )
Fi 5 Validation of the smulated canopy ten peratires ’ 4 17 8.176 ( £2.6K)
s 13
543
, 5 19 ’
6 ’
0.4 s 0.8 ;
o et J U B B e B , IA1 ,
1. — A : : :
—&— SN T 02 :
—o— BRI .
08 r —— SRR T
—A— BT ( 0.1
206 ).
r
5? .
5 04 (1) CUPDD
02}
(2) CUPID
0 1
29 30 31 32 33 34 35 36 37
W /C [ 15]

6 s [ 1Q 30]
Fig 6 M easured canopy tanperaure pofile nchiding 3
kaf layers and 1 soil hyeq 10 30]



102 11
#Z W ageningen X 5 Jia Lit¥ - 3+ 6 )44
CUPID AR 3 4731848 &, - atit L2 T = _)%_%; [ 8] XwoQ LuQH LiXW, eral A FieldM easurementMethod
. . of Spectral Emissivity and Research on the Feamre of Soil
Lo i BB Themal hfared Emissiviy [ J]. Journal of Infiared and
M illin eterW aves 2003 22(5). 373—378. [ s ,
(R eferences)

[ 11 Chen LE Zhuang J I, Xu X R The Comne htionship of Multi L . 2003 22(5): 373—
channel Themal Infrared Ranote Sensing Infom ation and its 378.]
Effect on Retrieval of Land Surfice Tanperature| J]. Chinese [ 9] SaltelliA. W hat is Sensitivity Analysis? In Salteli Chan A K
ScienceBulletis 1999 44(17): 1627— 1632 Scott E M. Sensitivity A nalysif M]. Wiky New York 2000

[ 2] Noman JM. M odeling he Canplete Crop Canopy[ A]. Barfield [10] DufreneEE DaviH Francois G et al Modellng Catbon and
B J Geber ] Modificaton of the A erial Environm ent of Crops W atkerCycles in a Beech Foresi Part ] Model Descripton and
[C]. American Society of Agriculural Engineers St Joseph Uncertainly Analysis onModeled NEE[ J] . E colog iaz! Mod eling
Michigan 1979 2005 185(2—4). 407 436

[ 3] Noman JM. Synthesis of Canopy Processes| A]. Russell G [11] MultaM K, Nicklw JW. Sensitivity and Uncerainty Analysi
Marhall B Jarvis P Phnt Canopies Their Gowh Fom and Coupled w ith Autanatic Calbration for a D istributed W atershed
Function] C]. Cambrdge Unemsity P ess Canbrdge NY, 1988 Mode] J|. Joumal ofHydwbgy 2005 306 127— 145

[ 4] InchknaM G Fokeh B R Canparison of Energy F luxes [12] Noman JM. Smuhtion of Microclinates| A]. Hatfield J L
Calcubted wih te PenmanM onteih Equaton and the Thanason I ] Bianeteow bgy in Integrated Pest M anagement
V egetationM ode k SB and Cupid|[ J]. Joumal of Hydrolbgy [C]. Acadamic Press Nev York 1982
1995 166( 3—4). 193—211 [13]  Guilonil, CellierP, Ruget E et al A Model b Estmate the

[ 5] LiJ LiZIL MenentiM. M odeling of TIR Radiative T ransfer in Temperatire of a Maize A pex fran Meteorlogical Daw[ J].
the Soil vegetation amosphere Systam:  Sensitivity to Soil W ater Agriculuma | and F orestMeorobgy 2000 100(2—3). 213—
Content and LAT and Smuhtion of Canplx Scenes[ A]. 20.
Pmoceedings of IGARSY C]. 2002 + V] 39— 41 [ 14 Mabne S HeibertD A Jr HolshouserD L Evahaton of the

[ 6] WeissAs Lukens D I, Noman JM, etal LeafW emessin D1y [A12000 Phnt Canopy Analyzr b Estinae Leaf Ara in
Beans under Sem-i arid Conditions] J|. Agricultural and Forest M anually Defoliated Soybean[ J]. Agronomy Joumai 2002 94
Meteorobgy 1989 48( 1—2): 149— 162 (5): 1012—1019

[ 7] LiuQH LiXW, Chen LE Field Canpaign brQuantittive [15] WikonTB Noman JM, BlandW L efal Evaluation of the

Renote Sensing in Beijing[ J|. Joumal of Renot Seising
2002 6(Supp): 43— 49. [ . ,

( 2001)[ J]. 2002

Inportan ce of Lagrangian Canopy Tuihulence Fomuhtions in a
Soil plant amosphere Model [ J]. Agricultiral and F orest
Metwmwbgy 2003 15( 1 2); 5 69



