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Estimation Effect of Three Models Based on MODIS Data on Regional Maize
Productivity
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Abstract: GPP(Gross Primary Productivity) is a key indicator to describe terrestrial ecosystem, which provides a
quantitative description of carbon cycle under global climate change. It is an important indicator of ecosystem
function, and it's a key element in the carbon cycle, which reflects the results of the comprehensive influence of
climate change and human activities on land vegetation. As a key parameter in remote sensing estimation model, the
value of LUE(Light Use Efficiency, LUE) is affected by many factors such as environmental factors, spatial and
temporal distribution differences, vegetation types and so on. In order to quantitatively evaluate the ability of remote

sensing vegetation parameters in estimating ecosystem GPP, Jinzhou corn production area was selected as the

*

Wk H 3. 2020-10-10

HETH: THEERRERESE (BK20191139); EF A MR OHEB L ELTT (QHMS2020008)
TOBIEL . B, BIEER, MWEEMRERL. RS R REMREEITA, E-mail: 001878@nuist.edu.cn
HEEEERA TN B, E-mail: gianyc95@]163.com



+ 298 « h £ K % 42 3%

research object, based on the surface flux data and MODIS data from 2013 to 2014. APAR(Absorbed
Photosynthetically Active Radiation, APAR) model, PRI(Photochemical Reflectance Index, PRI) model and
REG-PEM(REGion Productivity Efficiency Model, REG-PEM) model were established to estimate the GPP of sites
on different time scales. With the help of correlation analysis method, the results are as follows: (1) on diurnal scale,
the seasonal dynamics of estimated GPP from REG-PEM model and APAR model both matched reasonably well
with those of observed GPP from eddy covariance flux. Relative error of estimated GPP from APAR model was less
than that from REG-PEM model. However, the phenomenon of estimated GPP was overrated in GPP low-value area
while underrated in high-value area, existed in both two models. The main reason is that LUE,x was overestimated
in the low vegetation coverage area, and the influence of air temperature and moisture on LUE was underestimated.
There are inevitable errors in the reconstruction of vegetation index curve EVI and LSWI. (2) On hour scale,
especially at midday, the solar radiation and the temperature are increased, the phenomenon of light saturation and
midday break in vegetation leaves greatly weakens the response ability of APAR to GPP and weakens the simulation
effect, the ability of APAR in response to GPP had weakened. Compared with APAR model, the accuracy of GPP

estimation can be improved by using PRI model, but the simulation effect needs to be improved.
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Table 1 The parameters of the corresponding equations of every PRI-LUE fitting line

W& TR AL e) S B
Fitting equation All directional scattering (n=38) Backward scattering (n=24)
a b R? a b R?
LUE,=aPRlgs+b 0.0652 0.0255 0.40° 0.0759 0.0234 0.45"
LUE,=aPRlss5;+b —0.1886 0.0234 047 -0.3015 0.0174 0.51"
LUE,=aexp(bPRlIss7) 0.0235 3.4211 0.48" 0.0206 4.0727 0.40
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Fig.1 Comparison of daily GPP estimation based on APAR and GPP observation at Jinzhou station
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Fig. 4 Comparison of daily GPP estimation based on REG-PEM and GPP observation
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Table 2 Estimation of fitting equations of GPP and GPP observations based on three models

A I ) JRUE FEA METTE ,
Models Time scale Year Fitting equations K
REG-PEM iZ H Daily 2013 GPP, =1.42GPPy; —233.38 0.58"
2014 GPP,, =1.32GPPy;; —116.96 0.71"
APAR & H Daily 2013 GPP,, = 0.039GPP,p . +4.1 0.51"
2014 GPP,, = 0.045GPP,,, —49.01 0.65
/N Hourly 2013 GPP, = 0.009GPP,,, +30.76 0.02
2014 GPP;, = 0.053GPPp,, +28.56 0.24
PRI /N Hourly 2013 GPPy, = —-0.16GPPpg,, +26.59 034"
2014 GPP,, = 0.085GPPpy,  +28.5 023

Ve URSMKRECEN 0.01 ACFHRZE R TFORHIREOET 0.05 KPR E R

Note: *" is P<0.01, " is P<0.05.
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