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Table 1 Values of parameters set for the simulations of scope model
SR ESL Hf bl 28 ESL L T
N R e AR S - 1~2.5 he T m 0.2~5
Cab W HMEESRE ug/em’ 0.4~76.8
Cw I SRR IR glem’ 0.0044~ LIDF
a
0.0340 {5 F¥ - _1~1
LIDFD BT 2341 PREL
Cm T & glem” 0.0017~
0.0331
Vemo T RRILAE ) umol/m’/s 20~40  leafwidth 5 m 0.05~0.2
Type Skt - 0(C3) 8% spectrum T HERFHRIGESA] - 1 (typel), 2
1(c4) (type2) 53
(type 3)
fqe DS/ - 0~0.02 Rin NG W/m’® 200~1600
LAT M FRE AL - 0~6 Ta i C 10~30
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Fig.1 Data acquisition at Xiao Tangshan site with BGS-FL24C measurement system
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Table 2 Wavelength settings for all methods
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ST rhu Dk BB e B BB
FLD -
AL (A1) =max (L (1)),
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: AL (1) =min (L (1)), 4 e [772nm, 777 nm ]
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WERAIY SIF 45 5, H RMSE 7 0.2014 W/m®/ . m/sr; 1 FLD J7 R R RS E 2%, H
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. RMSE=0.114 2 7 RMSE=0.111 4
% 1 2 3 4 0 1 2 3 4
SIF 2UE ( W/m?/um/sr ) STF AEUE (W/mjum/sr )

4t 4 :

B &
3FLD FLD
F ; & :
m 27 > m 2 s
"Dﬂ "D'Eg . A
= 1 y=1.056 x+0.055 8 = LT ymzr 02304
@ R?=0.984 9 Z I R R?=0918 5
RMSE=0.201 4 RMSE=0.541 2
L I N T T
SIF A5ALMEL ( W/m¥um/sr ) SIF ARHLME ( W/m?jum/st )
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Fig.2 Comparisons of SIF simulated with the SCOPE model and the retrieved with four different
SIF retrieval methods; the grey line is the fitted curve and the black line is the 1:1 line.
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% SIF S 45 %, H RRMSE /NT 20%, MARE /NT 10%; 3FLD J5 25 78 AE UG 81 1
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Fig.3 Contours of RRMSE of the SIF with four different SIF retrieval methods as a function of spectral resolution
( SR ) and signal-to—-noise ratio ( SNR ) ( solid lines ) .The dashed lines show the contours of 10% MARE of the SIF.

The axes for SNR are plotted on logarithmic scale.
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Fig.4 Results of 30—minute averaged SIF retrieved using the four different methods from field measured data
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Comparative analysis of four commonly used sun—-induced
chlorophyll fluorescence retrieval methods

Ji Menghao" *, Tang Bohui'" **

(1. State Key Laboratory of Resources and Environment Information System, Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, Beijing 100101, China; 2. College of Resources and Environment, University of

Chinese Academy of Sciences, Beijing 100049, China )

Abstract: [ Purpose ] Solar-induced chlorophyll fluorescence ( SIF ) is a novel vegetation
parameter that can be used to monitor plant photosynthesis status and assess total primary
productivity. The accuracy of the four commonly used SIF retrieval methods is compared and
analyzed using simulation data and field measured data, which provides a theoretical basis for
the selection of SIF retrieval methods for field measurement instruments. [ Method ] The SCOPE
( Soil-Canopy—Observation of Photosynthesis and the Energy Balance ) model was selected to
simulate the simulated data sets under different vegetation biochemical and physical parameters.
Analog dataset under different resolutions ( SR ) and different signal-to—noise ratio ( SNR ) were
generated based on the data. Four commonly used SIF retrieval methods were selected to retrieve
the SIF: Fraunhofer Line Discrimination ( FLD ), 3FLD ( modified FLD ), iFLD (improved
FLD ) and SFM ( Spectral Fitting Method ) methods. [ Result ] The retrieval results based on
the simulated data show that the SFM and iFLD methods can obtain more accurate SIF results with
root mean square error ( RMSE ) of 0.1142 W/m”/ . m/sr and 0.1114 W/m®/ . m/sr, respectively.
The 3FLD method can also obtain accurate SIF results with an RMSE of 0.2014 W/m®/ . m/sr. The
accuracy of the FLD method is poor, and its RSME is greater than 0.5 W/m’/ i m/sr. Under high
SR and SNR conditions, SFM and iFLD algorithms are significantly better than 3FLD and FLD
algorithms, but with the decrease of SR and SNR, the accuracy of the four retrieval methods
is also reduced, and the iFLD method is most affected by SNR. [ Conclusion ] The SFM and
iFLD methods can obtain more accurate SIF results, and the retrieval accuracy increases with the
improvement of SR and SNR, but the iFLD method is susceptible to SNR. Therefore, the SFM
method is preferred for spectrometric instruments with spectral resolutions below 1 nm.

Key words: Sun—induced chlorophyll fluorescence ( SIF ) ; retrieval methods; Soil-
Canopy—Observation of Photosynthesis and the Energy Balance ( SCOPE ) ; Fraunhofer Line
Discrimination ( FLD ) ; Spectral Fitting Method ( SFM )
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