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Abstract; Studies on wetland vegetation productivity and their carbon sequestration potential are becoming an important
focus of the global carbon cycle and global climate change research. The photosynthetic capacity of wetland vegetation can

indicate the health status of its growth. In addition, an accurate estimate of maximum carboxylation rate (V__ ) is important

for accurately simulating wetland vegetation photosynthesis and carbon sequestration processes with a gas exchange model.
Here, the wetland of Wuliangsuhai ( Inner Mongolia) was chosen as the study area, and the photosynthetic parameters and

spectral reflectance of reed leaves were measured. Based on the Farquhar model of photosynthesis, reed leaf V__ values

cmax

were calculated from A-C,curves, and subsequently standardized to 25 °C. Estimation models of V__for reed leaves in the

wetland were constructed with a bootstrap PLSR model and single band and hyperspectral vegetation indices (e.g., simple
ratio index (SR) and normalized difference index (ND) ). Based on hyperspectral remote sensing images from HJ-1A HSI,

the bands of 702 and 756 nm, which had a higher estimation accuracy for V were selected from the ND hyperspectral

cmax
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o for wetland reed was acquired for the study area. The results
showed that the spectral characteristics of wetland vegetation, combined with hyperspectral vegetation indices, could be
used effectively to accurately estimate reed V___inthe wetland. The highest accuracy was produced from the modeling
method based on a bootstrap PLSR model (R*= 0.87 ,RMSECV = 3.90,RPD = 2.72). Furthermore, the accuracy of V
estimations from the ND hyperspectral indices was higher than that from the SR hyperspectral indices. Overall, the estimated

values extracted from the spatial distribution map of V__ had a good correlation with the measured values (R*= 0.80, RMSE

= 4.74).

Key Words: maximum carboxylation rate; hyperspectral remote sensing; wetland vegetation photosynthesis; bootstrap

PLSR; Wuliangsuhai wetland
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Fig.1 Locations of the study area and experiment sites in the Wuliangsuhai wetland
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C,<250 wmol mol ' AYFRAN A—C, BHZIEATAN S, fEBL= R, “ (T, ) FHY CO, &M% Fll Michaelis — Menten %8,
K Brooks &5 3 A IR #5397 15 F1 Von Caemmerer 2511 B B b A T4 4L
. [1 0.50) Ve € R,
7C, ) C, + K. (1 + 0/K,)
K, 0 1 C B fLE 0,50 FE AR CO, %0 & ;7 /& Rubisco F M F 5 R, ATENG T HO LA 0 5K %
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Table 1 Photosynthetic physiological parameters of reed leaves in Wuliangsuhai wetland

280 RIRTHEE 5 75 Bl

Parameters Acquisition and calculation method Values
M2 %‘ﬁ"‘j( |l:l AE‘ ‘\% 75 ‘F\’ A—PA

eI A A/ (wmol m™s™") Light saturation point EZ‘;%EJ;KLEJWﬁﬁ TR R, R 1982.41
P S A A B /NS D A e e 6 _ o

A A5/ (wmol m™2s™!) Light compensation point igﬁ A ARSI RN & ATRURAS, M A-PAR 12 35.36

FM T80 Apparent quantum yield 45 A-PAR BHZETE 0—200 wmol m™2s™!¥8 Fl N AR 0.058
=N N Tk 51 e Y txp— —C. Z“

CO, AN/ ( wmol mol™") Saturation point for CO, ?ﬁgﬁ A COp IEIMMBKIL, I A-C, 2 1742.59
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T LT3RV G A R 0 B W A-C, th&k

CO, #M22 45/ ((wmol mol™") Compensation point for CO, ;{Eil+%:‘ij‘ﬁ RN O BTHY CO B, M A-C %R 69.03
IN

O 0 AR/ (ol ™ 570) - Maximum nel gy o 0 pAR Wz A A R 24.14

photosynthetic rate

o S A-C; T2 AE 0—200 wmol mol ™I CO, ¥ JE 35 il 14 11

£ 1 asky 2% -2 -1 T - ;

BRALECR/ (mol m™2s™") Carboxylation efficiency SR 1 1 H 0 2 o 0.078

783 R/ (mmol m™2s™") Transpiration rate i L1-6400 fE#ERX G A R G0 HH LN 3R EL 4.97

IR R ( pemol mmol™!) Water use efficiency THEOCA R FZENE BRI U 4.51

B K B 4k # &/ pmod m™? ') Maximum RAARSCTR VTR T, 3T Farquhar Y65 1E 54
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Iﬂaiﬂi(l{zjl\:]: 0.55—0.48) Fig.2 The spectral curve of the average reflectance for reed
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ey TR AL o o A A S B FE M R (A, SR R BRI T 0) sl SR 2 s ] R
Jey i i b 2 G RO KR SR I, FI R B4 e B R O AT R, 5 B AR B B PLSR A7 1K
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Table 2 The results of estimating maximum carboxylation rate of reed leaves in Wuliangsuhai wetland using 4 methods and the comparisons of

evaluation indicators (n="73)

FOHE Vo Al SR ik AL B B/ nm PEM 845 Evaluation indices
Methods of constructing V. estimation models Selected estimation bands R? RMSECV RPD
696.) 0.55 7.34 1.46
B BE Single band 2142y, 0.51 7.80 1.38
713, 0.48 8.09 1.31

657, 794
A g , (a) 0.80 5.07 2.07
ZE T@E‘*’?_ﬁl — 645, 734, 0.76 5.79 1.83
yperspectral vegetation index 462, 2178,., 0.74 573 187
675, 1504, 0.85 4.11 2.58
ND = EiE4E 40 ND hyperspectral vegetation index 702, 756, 0.83 4.55 2.35
460, 2053, 0.79 5.01 2.11
e 3 7 Bas s

FEF bootstrap PLSR #%% %! Based on bootstrap 12 s 0.87 3.90 27

PLSR model

ABEAEFEPBE—F, TR a b e P BRRAER — TGS 2B V5 ZR S & AR EORE BEVE R T8 48, O .25 18 2 B i P ARk I B
WRARES , VLR BRI BB a R B B R s B A BB BB b A ¢ AN BN BE A R I AR DEBE . R? . YE L determination coefficient ;
RMSECV : 38 XUBGUF A /7 HR IR 2% root mean square error of cross—validation ; RPD; the ratio of performance to deviation

100 ¢ oo 100 - .
95 | bootstrap PLSR ° 95 | ND[675, 1504]
90 | 90
85 + 85
80 r 80
75 + 75
‘_: 70 70
‘NE 65 - 65
g 60 ) 60 . . . . . . ,
o \5 100 60 65 70 75 80 85 90 95 100
gé 100 ° 100 o
ol ]
] L L
£ s 85 |
® st 80 t
75 | 75 |
70 + 70
65 t 65 |
60 ..“.. R2=0.80 60
55 L85 ; : : s s s - 55 : : : : : - s ,
60 65 70 75 80 85 90 95 100 60 65 70 75 80 85 90 95 100
W {E

Measured values/(umol-m2-s™")

B3 4MAEMAEENR V. mefENGEESUEELE

Fig.3 Measured versus estimated V.. with the highest accuracy for reed leaves based on four kinds of estimation methods (n=73)

IH— AL B 5 ZL(NDVI[ 705, 750]) JGAb2ARIp %0 (PRI[ 531, 570]) 4, e E. A W58 HHE R T HAR &
HBOCAS BT ABF5Ed, R T ND IE R SR I A0 = Gk 48 50, M A s 2 B v
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HASE R R ND B mich b s Gk de 80, AL T 702 F1 756 nm % B, iX 5 SCHE K1 705 1 750 nm
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