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The crop growing conditions make accurate predictions of yield ahead of harvest time difficult. Such
predictions are needed by the government to estimate, ahead of time, the amount of crop required to be
imported to meet the expected domestic shortfall. Com and soybean especially are widely cultivated
throughout the word and a staple food in many regions of the wordd. On the other hand, the CASA
(Camegie-Ames-Stanford Approach) model is a process-based model to estimate the land plant NPP (Net
Primary Productivity) based on the plant growing mechanism. In this paper, therefore, a methodology for the
estimation of com/soybean yield ahead of harvest time is developed specifically for the growing conditions
particular to Iowa and Illinois. The method is based on CASA model using MODIS data, and uses Net Primary
Productivity (NPP) to predict corm/soybean yield. As a result, NPP at DOY 217 (in Illinois) and DOY 241 (in
Towa) tend to have high correlation with com/soybean yields. The com/soybean yields of Iowa in 2013 was
estimated to be 11.24/3.55 ton/ha and Illinois was estimated to be 10.09/3.06 ton/ha. Errors were 6.06/17.58%
and -10.64/-7.07%, respectively, compared with the yield forecast of the USDA. Crop yield distributions in
2013 were presented to show spatial variability in the state. This leads to the conclusion that NPP changes in
the crop field were well reflected crop yield in this study.
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Crop yield prediction model in growing season ('02~'12, n=11).

Predict Yield

Model Crop a b p R’ RMSE (ton/ha)
Corn 0.260 5.286 0.005 0.597 0.548 11.24
A Soybean 0.443 -0.670 0.005 0.609 0.813 3.55
- Corn 0.120 0.739 0.023 0.456 0.322 10.09
Soybean 0.073 1.298 0.054 0.353 0.196 3.06
IA_Corn 0.147 6.958 0.074 0.150 1.041 10.33
AL IA_Soybean 0.036 2.346 0.173 0.091 0.311 3.18
IL_Corn 0.147 6.958 0.074 0.150 1.041 10.53
IL_Soybean 0.036 2.346 0.173 0.091 0.311 321
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Introduction
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Fig. 1. Locations of Iowa and Illinois in USA.

Table 1. Summary of scientific data sets for MYD products.

Product Data Unit Bit Type Valid Range Scale Factor
500 m Surface Reflectance Band2 (841-876 nm) Reflectance 16-bit signed  -100~16000 0.0001
MYDO9AL 500 m Surface Reflectance Band6 (1628-1652 nm)  Reflectance 16-bit signed  -100~16000 0.0001
MYD11A2 LST DAY 1 km Kelvin 16-bit unsigned 7500~65535 0.02
MYDI15A2 fPAR - 8-bit unsigned 0~100 0.01
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Table 2. Parameter for each vegetation type about the Tyin,
Tmax and Toy (°C).

Type Tinax Topt Tomin
Evergreen forest 47.5 27.5 2.5
Deciduous forest 48 26 0
Mixed forest 47.75 27 1
Shrub 48.5 25 -3
Grassland 48 30 1
Wetland 48 30 1

Crop 48 30 -3

* Topt = Optimal temperature, Tmax = Maximum temperature,
Tmin = Minimum temperature
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(Table 4), 7L A3t Ao o3t &9 B2 5% 245
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7} A9 o] 5§ myge 7|ksto] 4%k 2013 S 2
50| ek ofo]eoto] S4=4= Wl Fo] 11,24/3.55 ton/ha,
dE|=0|7} 10.09/3.06 ton/hal = FERITE USDAO]A]
WIS 2| 48R 7171 10,60/3,02 ton/ha, 11,29/3.29 ton/ha
ol Ao H]Fo] & uf 2= 6,06/17.58%, —10,64/-7.07%
2 Ve 1A B2 dioh 24 vhHof| IL B dha 3

State County Crop NPPiotal NPPnax DOY NPPin DOY
lowa 9 Corn 329.7 28.2 193 2.75 89
Soybean 326.5 27.6 209 2.76 89
linois 102 Corn 321.9 24.6 209 4.38 89
Soybean 321.5 24.8 209 4.44 89
Table 4. Crop yield prediction model in growing season ('02~'12, n=11).
Model Crop a b p R’ RMSE Predict Yield (ton/ha)
Corn 0.260 5.286 0.005 0.597 0.548 11.24
1A Soybean 0.443 -0.670 0.005 0.609 0.813 3.55
L Corn 0.120 0.739 0.023 0.456 0.322 10.09
Soybean 0.073 1.298 0.054 0.353 0.196 3.06
IA Corn 0.147 6.958 0.074 0.150 1.041 10.33
IA_Soybean 0.036 2.346 0.173 0.091 0.311 3.18
1AL IL Corn 0.147 6.958 0.074 0.150 1.041 10.53
IL_Soybean 0.036 2.346 0.173 0.091 0.311 3.21
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