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ABSTRACT

Regional assessment of crop productivity using a gridded simulation approach could aid policy
making and crop management. Still, little effort has been made to develop the systems that allows
gridded simulations of crop growth using ORYZA 2000 model, which has been used for predicting
rice yield in Korea. The objectives of this study were to develop a series of data processing modules
for creating input data files, running the crop model, and aggregating output files in a region of
interest using gridded data files. These modules were implemented using C++ and R to make the best
use of the features provided by these programming languages. In a case study, 13000 input files in a
plain text format were prepared using daily gridded weather data that had spatial resolution of 1km
and 12.5 km for the period of 2001-2010. Using the text files as inputs to ORYZA2000 model, crop
yield simulations were performed for each grid cell using a scenario of crop management practices.
After output files were created for grid cells that represent a paddy rice field in South Korea, each
output file was aggregated into an output file in the netCDF format. It was found that the spatial
pattern of crop yield was relatively similar to actual distribution of yields in Korea, although there
were biases of crop yield depending on regions. It seemed that those differences resulted from
uncertainties incurred in input data, e.g., transplanting date, cultivar in an area, as well as weather
data. Our results indicated that a set of tools developed in this study would be useful for gridded
simulation of different crop models. In the further study, it would be worthwhile to take into account
compatibility to a modeling interface library for integrated simulation of an agricultural ecosystem.
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Table 1. Parameters and variables of weather input
data for ORYZA2000 model

Category Variable Unit
Longitude ’
Latitude
Header Altitude m
Anga" -
Angb" -
Station number -
Year -
Day -
Irradiance KJ /m?
or Sunshine duration or h
Data Minimum temperature T
Maximum temperature T
Vapor pressure kPa
Mean wind speed m/s
Precipitation mm

- Anga and Angb indicate the Angstrom-Prescott
coefficient A and B, respectively.
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(A) prepareOryzaWeatherFile

wxlist = new linked list

initialize dailywio

initializeGrid

readSoilGrid

readWeatherDataGrid dailywio

For each valid cell

Add weather data node to wxlist

For each node in wxlist

wio = dailywio[node.mapid]

node.stringstream = writeWeatherDataL ine(wio)

For each node in wxlist

node.missing

skip | name = writeFileName(node.mapid)

OryzaWeatherFile = Open{name)

Wirite{OryzaWeatherFile, node.stringstream)

Close(OryzWeatherFile)

(B) aggregateQutputs

outputlist = new linked list

set nlon, nlat

HeadingDate = new floatinlon*nlat]

Yield = new floatlhlon*nlat]

HeadingDateFileName = writeGridFileName("HeadingDate")

YieldFileName = writeGridFileName("Yield")

readSoilGrid

createGrids

For each node in outputlist

name = writeFileName(node.mapid)

OryzaOutFile = Open(name)

Read OryzaOuiFile, values

node = values

For each node in outputlist

HeadingDate[node.mapidx] = node.HeadingDate

Yield[node.mapid] = node.Yield

writeGrids HeadingDate

writeGrid Yield

Fig. 1. Nassi-Shneiderman diagram of functions to prepare weather input files for Oryza 2000 model from
gridded weather files (A) and to aggregate outputs of Oryza 2000 model into gridded outputs (B).
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A
// write buffer
fiter = filelist.begin():
for (; fiter != filelist.end(); fiter++)
wio = &dallywio[fiter-=1id];
1f (wilio-=tmax < -999 || wlo-=tmin < -999)
fiter-=missing = 1;
*(fiter-=printer) << getOryzaWxlLine(fiter->mapidx
, yrdoy - nAverage*1000
, wlo
, delim)
<< endl;
iy
wio = MNULL;
(B)

vold extractBaseline(oz_ecoset_type* ecoset
, int nlat, int nlon
., list<ipwx_node=& filelist)

{
int npad = nlat * nlon;
load0ZOut(ecoset);
createGrids(ecoset, nlat, nlon);
transfer(ecoset);
writeGrids(ecoset, npad, nlon);
searchiotsuiable(ecoset, filelist);
writeNotSuitableCells(ecoset);
deleteGrids (ecoset);

}

Fig. 2. Implementation of input data processing modules (A) and output data processing modules (B).
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library(tools)
library(R.utils)

wth_dir<-"weather directory"
mod_dir<-"model directory”
out_dir<-"outputdirectory”

setwd(mod_dir)
wth_list<-list.files(wth_dir)

for(i in 1:length(wth_list)){
# copy weather file
from<-paste(wth_dir, wth_list[i], sep="")
to<-paste(mod_dir, "wth_filename", sep="")
file.copy(from, to, overwrite=T)

# run model
err<-tryCatch(expr=
evalWithTimeout(
system("ORYZA2000.exe"),
timeout=10),
TimeoutException=
function(ex){
strsplit(
grep("ORYZA2000| oryza2000",
system("tasklist", intern=T),
value=T),
" +)[[LN[2]->pid;
pskill(as.integer(pid));
}
)

# copy output file
if(is.na(a)){
from<-"na.dat"
}else if(err == 0) {
from<-"op.dat"
}else{
from<-"na.dat"

}
to <-paste(out_dir, wth_list[i], sep="")
file.copy(from, to, overwrite=T)

}
Fig. 3. Script for gridded model running.
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Normalized yield
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Fig. 4. Spatial distribution of yield normalized by the maximum simulated yield.
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