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1. Mé diu

Mot trong nhitng nhiém vy quan trong dé phan tich két qua mé hinh khu vuc
(RCM) 1a vi¢ce dinh dang két qua, trong bao cdo nay, ki thuat dinh dang két qua du tinh
nhiét do va mua s€ dugc trinh bay. Theo nghién ctru budc dau, cac mo6 hinh GCM va
RCM nay c6 thé chay dugc véi cac bd sd liéu két xuat tir mo hinh CFS. S6 liéu CFS
dugc cho mién phi trén internet voi diac diém 1a s luong va dung lugng file s6 lidu rat
l6m. Ngoai ra, mudn st dung CFS lam dau vao cho cac mé hinh can dinh dang lai theo
format chuan cua timg mé hinh.

2. Phwong phap dinh dang két qua dw tinh nhiét dd va mwa

Viée xtr 1y dinh dang s6 liéu lam dau vao cho cidc md hinh thong ké vé nguyén
tic 1a doc s6 liéu tir cac file d3 duoc download, kiém tra, x4c dinh cac bién, trudng ung
v6i thoi diém dy bao va két xuat thanh cac file dau vao (thudng duoc t6 chuc dudi
dang céc file ASCII).

Déi vé6i s lidu cac chi sd khi hau, ciu tric cac file ban dau gan tuong tu nhau,
c¢6 dinh dang ASCII, thong thuong gém 12 cot Gmg véi 12 thang, mdi dong ghi sb lidu
cia mot nam. Sau khi bo qua nhitng thong tin mé ta dau va cubi file, viéc doc cac file
nay, chon loc cac truong can thiét va két xuét ra thanh file khac hét stc don gian nén
khong mo ta ¢ day.

DPéi véi céc file ¢6 chu tric dinh dang ma GRIBI1 (sé li¢u phan tich, tai phan
tich hoac san phém du bao tir cac mo hinh toan cﬁu), 6 thé ¢6 hai cach thuc hién viée
dinh dang cac file diu vao cho mé hinh thong ké (dang ASCII):

1) Boc truc tiép tir cac file md GRIB1: Trong trudng hop ndy cin phai co bd
chuong trinh thu vién xtr Iy ma GRIB1;

2) Str dung chuong trinh WGRIB dé trich cac bién can thiét vé cac file co dang
ma thich hop, sau dé doc sb liéu tir céc file nay.

Trong pham bao cao nay, cac chuong trinh doc va xur Iy dinh dang sb liéu tir cac
file két qua moé hinh duogc viét trén ngdn ngit Fortran két hop vdi cac chuong trinh
script-shell chay trén moi truong LINUX.

| pre_sq_handler




#!/bin/bash

S

NAME :
pre sq handler
Version: 1.0
DESCRIPTION:
handles the run of icbc, regridder, interpf
VARIABLES:
MESSAGES:

SYN ERR="Syntax error"
FNF_ERR="Directory/File not found"
MIS ERR="Required parameter missing"
IVD_ERR:"Invalid time"

RETURN VALUES:
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SYN CODE=10 # syntax error return code
FNF CODE=11 # file not found error return code
MIS CODE=12 # parameter missing error code
IVD CODE=13 # invalid time stamp
HISTORY:
Date Version Name
20101112 1.0 Kien T. Nguyen

Initial release

AUTHOR:
Kien T. Nguyen
ngtrungkien3ll@gmail.com
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# Load ERROR MESSAGES and CODES
${0%/*}/.ERRMESSCODE

# Load environment variables
${0%/*}/.ProductionConfig

# Load util functions
${0%/*}/functions

# DEFAULT VALUES:
PRESEQPID=$PIDIR/PRESEQ.PID
INPUT_SSN=SWORKDIR/INPUT SSN
SEQ RST=$WORKDIR/SEQ RST

FHEFHHAAAAEE R HHA

# Functions definition




help () {
cat << END_HLP

Usage: ${0##*/} OPTIONS
[-h] Display this help and exit
[-s STEP] Time step (months) - Default: 1
Example: S${0##*/} -s 1

END_ HLP
}
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# Flow Control

while getopts hs: OPTION

do
case SOPTION in
h) help; exit 0;;
s) STEP=$OPTARG; ; # Time step (default: 1 month)
esac
done

# check if a handler already run
# save $$ to S$PRESEQPID if not
checkrun $PRESEQPID S${0##*/} || myinfo ${ALD_CODE} "${ALD_ERR}"

# Load updated values for namelist variables
wfexist $INPUT SSN 30
$INPUT SSN

ST MM=${START YMD:0:6}

ED MM1="date -d "$STOP_YMD lmonth ago" "+%Y$m%d"’
ED MM=${ED MM1:0:6}

STEP=${STEP: -1}

LOGFILE=${LOGDIR}/S${0##*/} S${START_ YMD}
[ ! -f SLOGFILE ] && touch SLOGFILE

#
[ -f SSEQ RST ] && RST MM='cat $SEQ RST' && [[ SRST MM -gt SED MM ]] && \
{
echo "Preprocessing sequence for period $ST MM - $SED MM
completed" >> SLOGFILE;
exit 0;

}
[ -z $SRST MM ] && RST MM=$ST MM
#
LR="cat $LASTRUN"
CRDIR=SCAMRDIR/SLR

[ -d SCRDIR ] || myinfo ${MIS CODE} "CAM result directory not found" >>
SLOGFILE

# wait for results from CAM-SOM
echo $CRDIR/som* rmr.cam2.hO0.${RST MM:0:4}-${RST MM:4:2}.nc




wfexist S$CRDIR/som* rmr.cam2.h0.${RST MM:0:4}-${RST MM:4:2}.nc 60
sleep 60

# Run time
ST TIME=${RST MM}0100
ED_TIME:\date -d "${RST_MM}01 S{STEP} month" "+%Y%m%d%H""

# Run ICBC
echo "---" >> S{LOGFILE}
echo "Running ICBC ..." >> ${LOGFILE}

echo ${0%/*}/icbc_handler \
-r ${ST MM:0:4} \
-1 ${INIDAT}06 \
-s ${ST TIME} \
-e ${ED_TIME} >> S{LOGFILE}

${0%/*}/icbc_handler \
-r ${ST MM:0:4} \
-i S${INIDAT}O06 \
-s ${ST TIME} \
-e ${ED TIME}

# Run REGRIDDER
echo "---" >> S{LOGFILE}
echo "Running REGRIDDER ..." >> S{LOGFILE}
echo ${0%/*}/regridder handler \
-s ${ST_TIME} \
-e ${ED _TIME} \
-1 21600 \
-p SPRESDIR \
-t $TERRAINDIR/TERRAIN_DOMAINl >> S{LOGFILE}

${0%/*}/regridder handler \
-s ${ST TIME} \
-e ${ED_TIME} \
-1 21600 \
-p SPRESDIR \
-t $TERRAINDIR/TERRAIN_DOMAINl

# Run Interpf
ForMM5:"${INTERPFRESDIR}/${ST_TIME}_${ED_TIME}"
echo ${ForMM5}

[ -d ${ForMM5} ] && rm -Rf ${ForMM5}

mkdir -p ${ForMM5}

touch ${ForMM5}/BDYOUT_DOMAIN1

touch ${ForMM5}/LOWBDY_DOMAIN1

touch ${ForMM5}/MMINPUT_DOMAINl

find ${INTERPFDIR}/ -name "*DOMAIN*" -exec unlink {} \;
In -s ${ForMM5}/*DOMAIN* S${INTERPFDIR}/

echo "---" >> S${LOGFILE}
echo "Running Interpf ..." >> ${LOGFILE}
echo ${0%/*}/interpf handler \

-s ${ST TIME} \

-e ${ED TIME} \

-i 21600 \




-d ${REGRIDDIR}/REGRID DOMAIN >> ${LOGFILE}

${0%/*}/interpf handler \
-s ${ST TIME} \
-e ${ED TIME} \
-i 21600 \
-d ${REGRIDDIR}/REGRID DOMAIN1

# Create signal for MM5 to start - INPUT READY
[ $2 == ] && touch ${ForMM5}/INPUT READY
rm -f ${REGRIDDIR}/REGRID DOMAIN1

# Update Restart month
RST_MM=\date -d "S{RST_MM}Ol S{STEP} month" "+%Y%m%d""
echo ${RST MM:0:6} > $SEQ RST

# Restart

echo

echo "================ " >> ${LOGFILE}
echo "Next Sequence Run - $RST MM" >> ${LOGFILE}
nohup ${0} >> ${LOGFILE} 2>&l &

icbc handler

#!/bin/bash
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NAME :
icbc _handler
Version: 1.0
DESCRIPTION:
handles the icbc module run
VARIABLES:
MESSAGES:

SYN ERR="Syntax error"

FNF ERR="Directory/File not found"

MIS ERR="Required parameter missing"
IVD ERR="Invalid time"

RETURN VALUES:
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SYN CODE=10 # syntax error return code
FNF_CODE=11 # file not found error return code
MIS CODE=12 # parameter missing error code
IVD CODE=13 # invalid time stamp
HISTORY:
Date Version Name
20101104 1.0 Kien T. Nguyen

Initial release
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AUTHOR:




Kien T. Nguyen
ngtrungkien3ll@gmail.com
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# Load ERROR MESSAGES and CODES
${0%/*}/.ERRMESSCODE

# Load environment variables
${0%/*}/.ProductionConfig

# Load util functions
${0%/*}/functions

# DEFAULT VALUES:

ICBCNLTPL=SCONFDIR/icbc param tpl # template file for icbc.param
SLINKOUTPUT=PREGRID # soft link for output directory
ICBCPID=$PIDIR/ICBC.PID

INPUT_SSN:$WORKDIR/INPUT_SSN

s LT AL EEEE
# Functions definition
help () {

cat << END HLP

Usage: ${O##*/} OPTIONS

[-h] Display this help and exit

[-c CAMRESDIR] Directory containing CAM results (Default: Result
dir of the last run)

-r YYYY Running year

-1 YYYYMMDDHH Initial date

-s YYYYMMDDHH Time to start writing output

-e YYYYMMDDHH Time to stop writing output

[-o DIRNAME] Directory containing the output

Example: ${0##*/} -r 2005 -i 2004120106 -s 2005010100 -e 2005030100

END_HLP
}
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# Flow Control

while getopts hc:r:i:s:e:o: OPTION
do
case S$OPTION in
h) help; exit 0;;
c) CRDIR=SOPTARG;;
r) IYEAR=SOPTARG; ;
i) INITDAT=SOPTARG; ;
s) IDATE1=SOPTARG; ;

CAM result dir

Year

Initial date

Start writing output from

H o

this time

e) IDATE2=SOPTARG; ; # Stop writing output at
this time

0) OUTDIR=S$OPTARG; ; # Output directory




esac
done

# check if a handler already run
# save $$ to S$SICBCPID if not
checkrun $ICBCPID ${O0##*/} || myinfo ${ALD_CODE} "${ALD_ERR}"

# Check for required parameters
[ ! -z SIYEAR ] && [ ! -z SINITDAT ] && [ ! -z SIDATELl ] && [ ! -z SIDATEZ2
TN

myinfo ${MIS CODE} "${MIS ERR}"

LR="cat SLASTRUN"
CRDIR=$ {CRDIR:-$SCAMRDIR}
CRDIR=${CRDIR}/${LR}

[ -d SCRDIR ] || myinfo ${MIS CODE} "CAM result directory not found"

# Check if the input time is valid

if (! ctime S${INITDAT} || ! ctime ${IDATE1l} || ! ctime S${IDATE2} ); then
echo "S{O0##*/} (${IVD CODE}): Invalid time"
exit ${IVD CODE}

fi

# Stopping time must be greater than starting time
[[ ${IDATE2} -gt S${IDATE1l} J]] || \
myinfo ${IVD CODE} "The END time must be greater than the START time"

# Create namelist file
echo "$(eval "echo \"$(cat S$SICBCNLTPL)\"")" > S$ICBCDIR/icbc.param

# Run ICBC
cd $ICBCDIR

OUTDIR=S$S{OUTDIR:-SPRESDIR}
[ -h SOUTDIR ] && OUTDIR="/usr/bin/readlink -f S$OUTDIR"

[ ! -d SOUTDIR ] && mkdir -p SOUTDIR || rm -Rf ${OUTDIR}/*
[ -h $SSLINKOUTPUT ] && /bin/unlink $SLINKOUTPUT
In -s SOUTDIR ./S$SLINKOUTPUT

# unlink CAM result files
find . -type 1 -name "som* rmr*" -exec /bin/unlink {} \;

In -s $CRDIR/som* rmr* ./

./icbc.x

regridder handler

#!/bin/bash
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#

# NAME:

# regridder handler

# Version: 1.0
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#

DESCRIPTION:
handles the regridder run

VARIABLES:

MESSAGES:
SYN ERR="Syntax error"
FNF ERR="Directory/File not found"
MIS ERR="Required parameter missing"
IVD ERR="Invalid time"

RETURN VALUES:
SYN CODE=10 # syntax error return code
FNF CODE=11 # file not found error return code
MIS CODE=12 # parameter missing error code
IVD CODE=13 # invalid time stamp

HISTORY:
Date Version Name

20101029 1.0 Kien T. Nguyen
Initial release

AUTHOR:
Kien T. Nguyen
ngtrungkien3ll@gmail.com
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Load ERROR MESSAGES and CODES
${0%/*}/.ERRMESSCODE

Load environment variables
${0%/*}/.ProductionConfig

Load util functions
${0%/*}/functions

DEFAULT VALUES:

RGDNLTPL=SCONFDIR/namelist regridder tpl # template file for REGRIDDER
namelist

FHAFHHAFE AR A A S

#

Functions definition

help () {
cat << END_ HLP

Usage: ${0##*/} OPTIONS

[-h] Display this help and exit
-s YYYYMMDDHH Starting time
-e YYYYMMDDHH Stopping time
[-1i INT] Interval (seconds) - Default: 21600




-p PDIR Directory containing Pregrid/ICBC outputs
-t TRFILE Full path to Terrain file

Example: ${0##*/} -s 2010102900 -e 2010103100 -i 21600 -p PREGRID -t
TERR DOM 1

END_HLP
}

FHAHHHHH A A A H AR AR
# Flow Control

while getopts hs:e:i:p:t: OPTION
do
case S$OPTION in
h) help; exit 0;;

s) ST YMDH=SOPTARG; ; # Starting time

e) ED YMDH=SOPTARG; ; # Stopping time

i) INTVL=S$SOPTARG; ; # Interval

p) PRESDIR=S$SOPTARG; ; # Directory containing
Pregrid/ICBC output

t) TERRFILE=SOPTARG; ; # Terrain File name

esac

done
# Check for required parameters
[ ! -2z $ST_YMDH ] && [ ! -z $ED_YMDH ] && [ ! -z SPRESDIR ] && [ ! -z

S$TERRFILE ] || \
{ echo "${O##*/} (${MIS CODE}): ${MIS ERR}"; exit ${MIS CODE};

[ -d $PRESDIR ] || \
{
echo "${0##*/} (${FNF_CODE}): PREGRID output directory
\ "$PRESDIR' not found";
exit ${FNF_CODE};
}

[ -f STERRFILE ] || \
{
echo "${0##*/} (${FNF_CODE}): TERRAIN file \ '$TERRFILE' not
found";
exit ${FNF CODE};
}

INTVL=${INTVL:-21600}

# Check if the input time is valid

if (! ctime ${ST _YMDH} || ! ctime S$S{ED_YMDH} ); then
echo "S{O##*/}(${IVD CODE}): Invalid time"
exit ${IVD CODE}

fi

# Stopping time must be greater than starting time
[[ ${ED_YMDH} -gt S${ST_YMDH} 1] || \
{

}

echo "S${O0##*/} (${IVD CODE}): The END time must be greater than

the START time";
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exit ${IVD CODE};
}

# Split time

splitime ${ST_YMDH} SYYYY SMM SDD SHH

splitime ${ED_YMDH} EYYYY EMM EDD EHH

echo "$(eval "echo \"$(cat S$RGDNLTPL)\"")" > SREGRIDDIR/namelist.input

cd SREGRIDDIR
./regridder

interpf handler

#!/bin/bash

G

NAME :
interpf handler
Version: 1.0
DESCRIPTION:
handles the interpf module run
VARIABLES:
MESSAGES:

SYN ERR="Syntax error"

FNF_ERR="Directory/File not found"

MIS ERR="Required parameter missing"
IVD ERR="Invalid time"

RETURN VALUES:

B . o e Y -

SYN CODE=10 # syntax error return code
FNF CODE=11 # file not found error return code
MIS CODE=12 # parameter missing error code
IVD CODE=13 # invalid time stamp

# HISTORY:

# Date Version Name

$ o——m————— e

20101101 1.0 Kien T. Nguyen

Initial release

#

#

#

# AUTHOR:
# Kien T. Nguyen

# ngtrungkien3ll@gmail.com

#

FHHH AR AR AR AR AR AR AR AR AR

# Load ERROR MESSAGES and CODES
${0%/*}/.ERRMESSCODE

# Load environment variables
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${0%/*}/.ProductionConfig

# Load util functions
${0%/*}/functions

# DEFAULT VALUES:

ITPNLTPL=SCONFDIR/namelist interpf tpl # template file for INTERPF
namelist
FHHHHAHH AR AR RHS
# Functions definition
help () {
cat << END HLP
Usage: ${O##*/} OPTIONS
[-h] Display this help and exit

-s YYYYMMDDHH Starting time

-e YYYYMMDDHH Stopping time

[-1 INT] Interval (seconds)

-d REGDAT Full path to Pressure-level data file name (Regridder

output file)

Example: ${0##*/} -s 2010102900 -e 2010103
END_HLP

}

FhHdh A A H A A AR AR AR A AR AR
# Flow Control

while getopts hs:e:i:d: OPTION
do

case SOPTION in
h) help; exit 0;;
s) ST_YMDH=$OPTARG;;
ED_YMDH:$OPTARG;;
INTVL=SOPTARG; ;
REGOUTDAT=$OPTARG; ;

done

# Check for required parameters

[ ! -z $ST YMDH ] && [ ! -z SED_YMDH ] &&
{ echo "${0##*/} (${MIS _CODE}) :

[ -f SREGOUTDAT ]
{

A

echo "${0##*/} (${FNF_CODE}) :
\ "SREGOUTDAT' not found";
exit ${FNF_CODE};

P

}
INTVL=${INTVL:-21600}

# Check if the input time is valid

100 -i 21600 -d REGOUTDAT

Starting time
Stopping time
Interval

Output from Regridder

HH= HH= H H

[ ! -z SREGOUTDAT 1 || \
S{MIS_ERR}"; exit ${MIS CODE};

ressure-level data file

}
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if (! ctime ${ST _YMDH} || ! ctime ${ED _YMDH} ); then
echo "S${O0##*/} (${IVD CODE}): Invalid time"
exit ${IVD CODE}

fi

# Stopping time must be greater than starting time
[[ ${ED_YMDH} -gt ${ST YMDH} 1] || \
{
echo "${0##*/} (${IVD _CODE}): The END time must be greater than
the START time";
exit ${IVD CODE};
}

# Split time
splitime ${ST_YMDH} SYYYY SMM SDD SHH
splitime ${ED_YMDH} EYYYY EMM EDD EHH

# Input less than 24h?
ST YMDH sec='date -d "S${SYYYY}${SMM}${SDD} ${SHH} UTC" "+3%s"’
ED_YMDH_sec:‘date -d "S{EYYYY}S$S{EMM}S{EDD} S${EHH} UTC" "+%s"°

[[ $(( (ED_YMDH sec-ST YMDH sec) )) -ge 86400 ]] && LT24H=".FALSE." ||
LT24H="_.TRUE."

# Create namelist file
echo "$(eval "echo \"$(cat S$SITPNLTPL)\"")" > SINTERPFDIR/namelist.input

# Run INTERPF
cd S$INTERPFDIR
./interpf

3. Két ludn

Trong bdo cdo nay, ching t6i da trinh bay ma ngudén mo chuong trinh dinh
dang, chuan hoa két qua dau ra mé hinh RCM. Ngoai ra bao céo con trinh bay nhirng
b s0 liéu va dinh dang ciia md hinh két hop CAM-SOM va chi ra kha ning cung cp,
chiét suat cac truong dau vao cho cac md hinh khi hau khu vuc dé Gmg dung trong du
béo han mua. Chuong trinh nay tiép ndi véi cac chuong trinh dugce xay dung trong cac
chuong trinh trudce, chi ra qui trinh can thiét dé chay mé hinh GCM, mé hinh két hop
va tao sd liéu dau vao cho cdc mé hinh khi hau khu vue. Qui trinh nay du rd rang va cu
thé dé c6 thé thuc thi theo ché d¢ tu dong.

Chung toi dd cai dat chuong trinh ty dong chuin hod dugc trinh bay trén day
bang ngdn ngit kich ban Bash trén nén hé diéu hanh Linux. Cac thir nghiém trén hé
thong cluster dit tai B6 mon Khi Tuong cua Trudng PH Khoa hoc Ty Nhién da cho
thdy qui trinh hoat dong tot va hoan toan co thé dua vao thuc té dé chay du bao nghiép
vu.
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