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Abstract : Investigation of the CO, exchange between biosphere and atmosphere at regional,
continental, and global scales can be directed to combining remote sensing with carbon cycle process to
estimate vegetation productivity. NASA Earth Observing System (EOS) currently produces a regular
global estimate of gross primary productivity (GPP) and annual net primary productivity (NPP) of the
entire terrestrial earth surface at 1 km spatial resolution. While the MODIS GPP algorithm uses
meteorological data provided by the NASA Data Assimilation Office (DAO), the sub-pixel
heterogeneity or complex terrain are generally reflected due to coarse spatial resolutions of the DAO
data (a resolution of 1° X 1.25%). In this study, we estimated inputs retrieved from MODIS products of
the AQUA and TERRA satellites with 5 km spatial resolution for the purpose of finer GPP and/or NPP
determinations. The derivatives included temperature, VPD, and solar radiation. Seven AmeriFlux data
located in the Comn Belt region were obtained to use for evaluation of the input data from MODIS.
MODIS-derived air temperature values showed a good agreement with ground-based observations. The
mean error (ME) and coefficient of correlation (R) ranged from -0.9°C to +5.2°C and from 0.83 to 0.98,
respectively. VPD somewhat coarsely agreed with tower observations (ME = -183.8 Pa ~ +382.1 Pa; R
=0.51 ~ 0.92). While MODIS-derived shortwave radiation showed a good correlation with
observations, it was slightly overestimated (ME = -0.4 MJ day'1 ~+79M] day‘]; R=0.67~097). Our
results indicate that the use of inputs derived MODIS atmosphere and land products can provide a
useful tool for estimating crop GPP.
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Table 1. Characteristics of seven flux tower sites used in this study

 Sitename  state Location IGBP type lable year
‘ Latitude Longitude N

Bondville(Bol) IL 40.0062 -88.2904 Crop Land 2003-2006
Fermi PrairieIB1) IL 41.8593 -88.2227 Crop Land 2005-2006
Fermi Agricultural(IB2) IL 41.84062 -88.241 Natural vegetation 2004-2006
Walnut river(Wlr) KS 37.52083 -96.855 Grass Land 2003-2004
Mead Irridated(Ne1) NE 41.46506 -96.4766 Crop Land 2003-2006
Missouri Azark(MOz) MO 38.74411 922 Deciduous Forest 2004-2006
ARM SGP Main(ARM) OK 36.6058 974888 Grass Land 2003-2006
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Table 2. MODIS input variables for estimating ET and their temporal and spatial resolution
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Fig. 1. Scatter plots between the MODIS-derived daily min temperature and measured daily min temperature(a: ARM, b: Bo1, c: IB1,
d: iB2, e: MOz, f: Ne1, g: Wir).
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Table 3. Error Statistics for MODIS daily min temperature and
daily min temperature at flux sites

Table 4. Error Statistics for MODIS daytime mean VPD and
daytime mean VPD at flux sites

2003
ARM 2004 , 208 +1153 | 4047 091
2005 214 +794 | 439 0.89
2006 175 +1442 | 5886 085
/ 2003 178 +883 | 3225 08
BO1 2004 129 +22 35 097 BOI 2004 160 +969 | 3726 0.77
2005 134 +13 33 0.94 2005 184 +702 | 4176 0.78
2006 134 +1.6 28 097 2006 174 +163.1 | 409.6 0.72
2003 153 +29 37 097 2003 186 +1338 | 5143 0.79
Nel 2004 147 +2.7 37 097 Nel 2004 174 +107.2 | 436 Q.76
2005 160 +2.8 37 097 2005 173 +3380 | 628.1 0.73
2006 64 +40 57 0.83 2006 82 +1303 | 356.7 0.78
2003 109 +34 44 0.96 2003 195 +140.1 | 4787 0.85
Wir 2004 109 +24 37 096 Wir 2004 166 +1772 ) 4568 0.82
2005 - - - - 2005 - - - -
2006 - - - - 2006 - - - -
2003 - - - - 2003 - - - -
Bl 2004 - - - - Bl 2004 - - - -
2005 31 +30 43 096 2005 88 +212 | 4176 0.33
2006 160 +52 69 0.87 2006 229 +382.1 | 686.6 0.6
2003 - - - - 2003 - - - -
B2 2004 23 +30 39 0.95 B2 2004 15 +1202 | 1748 0.24
2005 154 +1.1 217 097 2005 152 973 | 3898 0.85
2006 162 +2.5 33 098 2006 160 4257 | 3433 0.83
2003 - - - - 2003 - - - -
MOz 2004 81 +1.6 26 0.96 MOz 2004 107 -1202 | 5165 0.51
2005 152 +12 32 094 2005 218 -1838 | 430.8 0.81
2006 152 09 33 0.95 2006 235 -46.1 | 4832 0.77

e 205 EQd. 28y gRE 294
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A 9ollA MODIS7} ¢kt sy 7tstnd 1:1 341 &
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ok, A A o2 VPD7L gro] W wi: MODIS7} 3
2%7Pke A4S Bon, gho] HoldaE Hy
MODIS7} #efB7kels B3k& ®oli lrhFig. 2).
2004'd IB2(R=0.24, N=15)2 A3t 2G4 Az

= 051914 0,929} H9E 2olH, ME? RMSE=
7k7} -183.8 PacllAl 382.1 Pa, 174.8 PacllA] 686.6
Pa2l gl WS EAHTable 4).

d 9] YAEF(Daily Shortwave radiation)<
20049¢ Wir& A3t B g4 MODIS7H ozt
Tofigriehe A HAAT i FE] 2 GolA x4
HEARSY Fofet YA =g Y rhTable 5). 20049
B2(R=0.12)& Aldgt A FofA] A7} 0.67°0A4
0.982 Upelth MEE 0.4 MJ day ‘oA +7.9 MJ
day , RMSEY 2.0 MJ day "4 10.3 MJ day ¢}
HAE vebfigict, 20069 1B19] ¢ A&Alge] o
8] MODIS7} uff-$- o5 7kehs Afshe HeE B
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Fig. 3. Scatter plots between the MODIS-derived daily shortwave radiation and measured daily shortwave radiation(a: ARM, b: Bo1,
¢:iB1, d: IB2, e: MOz, f: Net, g: Wir).
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Table 5. Error Statistics for MODIS daily shortwave radiation
and daily shortwave radiation at flux sites

ARM 2004 146 +14 33 093
2005 138 +19 32 094
2006 140 +2.4 4.1 091
2003 113 +0.3 27 094
BOI 2004 94 +0.5 28 093
2005 100 +24 32 096
2006 102 +33 4.7 09
2003 144 +1.7 29 096
Nel 2004 129 +1.5 26 097
2005 127 +15 28 0.96
2006 69 +49 7 0.73
2003 107 +03 26 096
Wir 2004 134 04 3 09
2005 - - - -
2006 - - - -
2003 - - - -
IB1 2004 . - - .
2005 78 +0.7 21 097
2006 136 +791 03 0.67
2003 - - - -
B2 2004 52 +6.1 83 0.12
2005 82 +18 32 093
2006 9 +10 2 098
2003 - - - -
MOz 2004 106 +1.6 36 092
2005 135 +0.7 24 096
2006 123 +3.6 64 0.76
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