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Tab.2 Response of spring wheat canopy reflectance

to input parameters change in semi — arid region

WASE i RLXE/ nm A SR AR %
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LMA 800 ~2 500 1~3
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Tab.3 Correlation between the observed eco — physiological parameters of spring

wheat and relative moisture of soil at different growth stages in semi — arid region
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Fig.1 Relationships between main input parameters of spring wheat and drought stress degrees
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Fig.2  Comparison between the measured and

simulated reflectance of spring wheat canopy
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Fig.3 Comparison between the measured and simulated reflectance of spring

wheat at heading stage under different drought degrees

(a) no drought, (b) slight drought, (¢) moderate drought, (d) severe drought
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Tab.4  Errors of the measured and estimated
reflectance of spring wheat at heading stage

under different drought degrees

4 SR H NS R A B IR/ INZ S J2 S D i
SEDEIE X R L. AT A W FERRCT B A2 R
SORE UL I DR T S 0 {5 7 el A A0 R0 B I B AU
W/ INTF S 5 T ZEFE S 1000 nm DLFTAEALLE K
FMME, 1 000 nm LA 5 #5$0LE /N F 52 0 4E, 6
1400 nmPUJi5 & 22 5 0 3 BRI IR 22 K, 4
GRS B OGIEEIME 5 SSNE 132 22 BEE B
22 W B T B O, 34719 301 0 28 A B UL 5 5
DIME IR ZE e/, BRIR 2220 0 15% , B AR T4
FE(33% ) JFAE(38% ) FI 22 FEHI (48% ) o BLA,
1 400 nm L5 AAME 5 S MME R 2 (0 = 16% )
BHEE T 1400 nm DAFT(0<15%) .

B %
IK Gy Ab B KGRI IR
Bt/ nm
AR gRE hRE ER R S
400 ~1 400 20 10 7 12 10
1400 ~2500 164 157 58 25 50
400~2500 8 8 26 38 33
0.40 ted 05
035] — S '
% o025} ¥ o3l
= 0204 B
015 02}
0.10}
0.05 L 0.1
0.00 - N - - 0.0
0 500 1000 15002 0002 500 0
K /nm
(d)
0.30 -
025}
M 020F
=
B 015F
0.10 |
0.05 |-
0.00

0500 1000 15002 0002500
WK /mm

. . . ‘ ‘ 0
500 1000 15002 000 2 500 0
WA mm

500 1000 15002 000 2 500
K /nm

0351
030
0.25F
0.20F
0.15F
0.10
0.05
0.00

0 500 1000150020002 500
K nm

B4 REAE/ N RS A T DS S ROE S A X L
(a) BATHT; (b) 2R8I 5 Co) BRI s (d) JFAEHT; (e) PRI

Fig.4 Comparison between the measured and estimated reflectance of spring

wheat canopy at different growth stages under the field condition

(a) jointing stage, (b) booting stage, (c¢) heading stage, (d) flowering stage, (e) filling stage
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Tab.5 Errors of the measured and estimated

reflectance of spring wheat canopy at different

growth stages under the field condition
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Applicability of PROSAIL Model to Spring Wheat in Semi — arid Region
of the Loess Plateau Under Different Drought Stress

GE Lijuan', WANG Xiaoping”, WANG Qingtao' , DANG Hong', ZHAO Chuanyan’
(1. State Key Laboratory of Grassland Agro — Ecosystems, School of Life Sciences, Lanzhou University, Lanzhou 730000, China;
2. Institute of Arid Meteorology, China Meteorological Administration, Key Laboratory of Arid Climatic Change and
Reducing Disaster of Gansu Province, Lanzhou 730020, China; 3. State Key Laboratory of Grassland Agro — Ecosystems ,

College of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 730000, China)

Abstract . It is important to monitor the drought degree of crop for reasonable irrigation. In the study, taking spring wheat in semi — arid
region of the Loess Plateau as research object, the feasibility of monitoring drought of spring wheat based on the retrieved parameters of
PROSAIL model was probed by analyzing the response of model simulated spectral reflectance to input parameters, the relationships be-
tween input parameters of model and drought degrees as well as spectrum simulation accuracy under different drought stress. The results
show that each input parameter of PROSAIL model had a different response range to canopy spectra reflectance of spring wheat. The
spectra response range of chlorophyll a and b content (Cab) was 476 —730 nm, for leave area index (LAI) they were 400 —750 nm,
800 — 1 000 nm and 1 330 —2 500 nm, and for equivalent water thickness (EWT) and leaf mass per area (LMA) they were 1 874 —
1 891 nm and 2 331 -2 356 nm, respectively. The correlation between input parameters of PROSAIL model and crop drought degree
was significant. The deviations between the measured and estimated canopy spectra reflectance of spring wheat were significantly differ-
ent in different bands. The deviations between them for the bands less than 1 400 nm were about 11.5% , while for the band greater
than 1 400 nm they were about 69% , and the overall deviation was about 30% . The explanation of PROSAIL model to EWT and LMA
wasn’ t sufficient, which was a main cause to form the deviation. It was debatable to monitor the drought of crop by using the retrieved
parameters of PROSAIL model. Therefore, the increase of the explanatory ability of PROSAIL model to EWT and LMA is necessary.
Key words: PROSAIL model; spring wheat; drought degrees; physiological parameters; applicability



