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1. Pt vin dé

Khéi dau ciia md hinh khi hau bic cao 1a mé hinh hoan luu chung khi quyén
(General Circulation Model — GCM) don gian dugc Philip xdy dung lan dau tién vao
nam 1956. Sau do, cac mod hinh GCM bét dau duoc nghién ctru rong rdi ¢ nhiéu co sé
khac nhau ctia Hoa Ky, Chau Au, Australia va nhiéu noi khac. T nhitng nam 1970,
cac mo hinh GCM da thu hut sy quan tam dac biét ciia cac nha khi tugng, khi hau hoc.
Panh dau cho su phat trién mo hinh khi hau 1a sy hinh thanh nhom nghién ctru bién d6i
khi hau ctia T6 chirc lién chinh phu vé bién doi khi hau (The Intergovernmental Panel
on Climate Change — IPCC) vao nhimng nam 1980. Nhan thirc duwoc mdi lién hé gitta su
néng 1én cua khi hau Trai dat va sy gia ting hiéu tng nha kinh do néng d6 CO, trong
khi quyén tang 1én, cac nha khi hau hoc bat dau quan tam dén cac tac dong dai han cua
su tich luy CO, trong khi quyén do phat thai tir cac hoat dong san xuét cong nghiép va
ddt nhién liéu hoa thach. Chéng han, mot sb cong trinh nhu Schlesinger va Mitchell
(1987) da sir dung md hinh GCM dé tinh sy bién ddi trong cau triic ba chiéu cta khi
quyén khi c6 néng d6 CO, ting gap do6i; Gates (1976) di dung moé hinh GCM hai
chiéu, Williams va cong su (CS) (1974), Manabe va Broccoli (1985), Kutzback va CS
(1989) da dung m6 hinh GCM nhiéu 16p dé nghién ciru van dé nay.

Do tam quan trong cta dai duong dbi v6i hé théng khi hau nén cic nha mé hinh

hoa d3 bat dau thir “ghép” mé hinh hoan luu chung dai dwong (OGCM) v6i md hinh
hoan Iuu chung khi quyén (AGCM) dé tao thanh hé thdng mé hinh két hop (couple)
dai dwong khi quyén (AOGCM). Dén giita nhitng nim 1980 cac mé hinh AOGCM da
duoc thiét 1ap nhu mot tiéu chuan méi d6i v6i mod hinh hoa khi hau. Cac mé hinh
AOGCM di ¢6 thé mo phong duoc (a) Thong luong nhiét va am (bdc hoi) tir dai
duong vao 16p bién khi quyén; (b) Théng luong nhiét va giang thuy tir khi quyén vao
dai duong; (c) Su diéu khién gi6 ctia hoan luu dai duwong; (d) Sy bién doi do can gié do
bién d6i do cao song va (e) Cac qua trinh quan trong khac tai mat phan cach khi quyén
- dai duong, la két qua cua sy van chuyén cac xon khi tir cac hat nudc bién va van
chuyén hoa hoc giira khong khi va nudc.
Trong hudng nghién ctru md phong khi hau bang moé hinh s, cac md hinh hoan luu
chung khi quyén — dai duong (AOGCM) va cac md hinh khi hau khu vuc (RCM) 1a
cong cu chu yéu dugc st dung dé hiéu va xéac dinh su bién dong khi hau trong qua khr,
va dé dy bao/du tinh cho twong lai.

Trong bao cao nay, ching t6i tién hanh nghién ctru xay dung chwong trinh xir 1y
ki thuat dau ra mo6 hinh khi hau khu vuc RegCM cho cac muc dich khac nhau. Phan
viét nay cta bao cao dugc chia lam 3 chuong trinh: (i) Chwong trinh tu dong doc diéu



kién ban dau va diéu kién bién, (ii) Chuong trinh tw dong chay tich phan RegCM (iii)
Chuong trinh ty dong trich xuét san pham déu ra.

2. Chwong trinh trich xuat sain pham RegCM
2.1 Chuong trinh tw dong doc diéu kién ban dau va diéu kién bién
Chuong trinh ty dong doc diéu kién ban dau va diéu kién bién gom 3 khéi modum,
chay trén nén tang Hadoop Map/Reduce:

- Modum scip.sh

- Modum runicbc.sh

- Modum creatlist.sh

a. Modum: scrip.sh

EXP=03

hadoop jar /opt/hadoop-0.20.2-cdh3u2/contrib/streaming/hadoop-streaming-0.20.2-cdh3u?2.jar
\

-D mapred.reduce.tasks=0 \

-D mapred.map.taks.speculative.execution=true \

-D mapred.task.timeout=12000000 \

-input range${EXP}.txt \

-inputformat org.apache.hadoop.mapred.lib.NLinelnputFormat \

-output output${EXP} -mapper runicbc.sh -file runicbc.sh \

-jobconf mapred.job.name="ICBC_${EXP}"

b. Modum: runicbc.sh

read offset range
INDIR=/work/users/longtt/AUTO_CCAM_RegCM/RUN_CCAM
TPLFILE=$INDIR/namelist.input

EXPNUM=03

mkdir input

In -s $INDIR/ccam_DOMAINO000.nc input/ccam_DOMAINO000.nc
In -s $INDIR/ccam_LANDUSE input/ccam_LANDUSE

In -s $INDIR/Bin ./

GDATE1=${range:0:10}

GDATE2=${range:11:10}

YEAR=%{range:0:4}

echo "$(eval "echo \"$(cat STPLFILE)\"")" > E${EXPNUM}.in

export LD_LIBRARY_PATH=/opt/apps/intel/2011/composerxe-
2011.4.191/compiler/lib/intel64:$LD_LIBRARY_PATH

Bin/sst ES{EXPNUM}.in 2>&1

Bin/icbc E3{EXPNUM}.in 2>&1

mv input/ccam_ICBC*

Iwork/users/longtt/ AUTO_CCAM_RegCM/DATA_CCAM/OUTPUT/Out_Exp_${EXPNUM
Hinput/

¢c. Modum: creatlist.sh




#1/bin/bash
SYEAR=2086
SMON=01
SDAY=01
SHOUR=00
EYEAR=2099
EMON=12
EDAY=31
EHOUR=18
#
EDATE=$EYEARSEMONSEDAY
SDATE=3$SYEAR$SMONS$SDAY
while [ $SDATE -It SEDATE ]
do
NDATE="date --utc -d "$SDATE 00 +1month -6hour" "+%Y %m%d""
#  NDATE="date --utc -d "$SDATE 00 +1month" "+%Y %m%d""
echo ${SDATE}00-${NDATE}18
SDATE="date --utc -d "SNDATE +1day" "+%Y%m%d""
# SDATE="date --utc -d "$NDATE +1day" "+%Y%m%d""
#  SDATE=$NDATE
done

2.2 Chwong trinh tw dong chay tich phian RegCM

Chuong trinh submit job vao hé thong tinh toan cluster

#!/bin/bash

### Job name

#PBS -N CCAM_RCM_E1

#PBS -q medium_q

#PBS -1 nodes=2:ppn=8

#PBS -0 ccam.out

#PBS -e ccam.err

#PBS -V

module load mvapich2_1.8-r5423 intel 64

export LD _LIBRARY_PATH=/opt/apps/intel/2011/composerxe-
2011.4.191/compiler/lib/intel64:$LD_LIBRARY_PATH

cd /home/longtt/WORKS/AUTO_CCAM_RegCM/1_REG/RUN
mpirun -np 16 -f $PBS_NODEFILE Bin/regcmMPI ccam.in >& run_E1.log
mpdallexit

3.3 Chuong trinh tw dong trich xuat san pham dau ra

Chuong trinh trich xuat két qua dau ra

# load cac thu vien can dung
module load cdo
module load nco




# start == == === ==
exp="01'mkdir Exp_$exp
## chuong trinh convert tu dong cho A1Bwhile [ ${YR} -le ${EYR} ]
do for min SMON
do
echo ${YR} ${m}
# 1 Nhat 2 bien t2m va tpr tu file SRF, 2 bien t2max va t2min tu STS
cdo -selvar,t2m ${dir}/ccam_SRF.${YR}${m}0100.nc
tmp_${exp}/t2m_${exp} RegCM.${YR}${m}0100.nc
cdo -selvar,tpr ${dir}/ccam_SRF.${YR}${m}0100.nc
tmp_${exp}/tpr_${exp} RegCM.${YR}${m}0100.nc
cdo -selvar,t2max ${dir}/ccam_STS.${YR}${m}0100.nc
tmp_${exp}/t2max_${exp} RegCM.${YR}${m}0100.nc
cdo -selvar,t2min ${dir}/ccam_STS.${YR}${m}0100.nc
tmp_${exp}/t2min_${exp}_RegCM.${YR}${m}0100.nc
done
f1="tmp_'${exp}/t2m_'${exp} RegCM.'${YR}
f2="tmp_'${exp}/tpr_'${exp}'_RegCM.'${YR}
f3="tmp_'${exp}/t2max_'${exp}_RegCM.'${YR}
f4="tmp_'${exp}/t2min_'${exp}’_RegCM.'${YR}
f0='0100.nc'
# 2. Noi vao cung 1 nam
# 3. trung binh thang
cdo monmean ${f1}.nc ${f1}.mn.nc
cdo monmean ${f2}.nc ${f2}.mn.nc
cdo monmean ${f3}.nc ${f3}.mn.nc
cdo monmean ${f4}.nc ${f4}.mn.nc
# 4. chi lay 12 gia tri thang
cdo seltimestep,1,2,3,4,5,6,7,8,9,10,11,12 ${f1}.mn.nc ${f1}.yr.nc
cdo seltimestep,1,2,3,4,5,6,7,8,9,10,11,12 ${f2}.mn.nc ${f2}.yr.nc
cdo seltimestep,1,2,3,4,5,6,7,8,9,10,11,12 ${f3}.mn.nc ${f3}.yr.nc
cdo seltimestep,1,2,3,4,5,6,7,8,9,10,11,12 ${f4}.mn.nc ${f4}.yr.nc
#5. set lai time
cdo settaxis,${YR}-01-15,00:00,1mon ${f1}.yr.nc ${f1}.yy.nc
cdo settaxis,${YR}-01-15,00:00,1mon ${f2}.yr.nc ${f2}.yy.nc
cdo settaxis,${YR}-01-15,00:00,1mon ${f3}.yr.nc ${f3}.yy.nc
cdo settaxis,${YR}-01-15,00:00,1mon ${f4}.yr.nc ${f4}.yy.nc
# 6. chuyen sang toa do lat lon
J2run_post_RegCM4.sh ${f1}.yy.nc ${f1}.cc.nc
J2run_post_RegCM4.sh ${f2}.yy.nc ${f2}.cc.nc
J2run_post_RegCM4.sh ${f3}.yy.nc ${f3}.cc.nc
J2run_post_RegCM4.sh ${f4}.yy.nc ${f4}.cc.nc
# 7. change varname
cdo chname,t2m,T2m ${f1}.cc.nc Exp_${exp}/t2m_${exp} RegCM.${YR}.nc
cdo chname,tpr,Precip ${f2}.cc.nc Exp_${exp}/tpr_${exp} RegCM.${YR}.nc
cdo chname,t2max, T2max ${f3}.cc.nc Exp_${exp}/t2max_${exp}_RegCM.${YR}.nc
cdo chname,t2min, T2min ${f4}.cc.nc Exp_${exp}/t2min_${exp}_RegCM.${YR}.nc




# 8. change last name

mv Exp_${exp}/t2m_${exp} RegCM.${YR}.nc
Exp_${exp}/T2m_RegCM_mn_${YR}_${name}.nc
mv Exp_${exp}/tpr_${exp} RegCM.${YR}.nc
Exp_${exp}/Precip_RegCM_mn_${YR}_${name}.nc
mv Exp_${exp}/t2max_${exp} RegCM.${YR}.nc
Exp_${exp}/T2max_RegCM_mn_${YR}_${name}.nc
mv Exp_${exp}/t2min_${exp}_RegCM.${YR}.nc
Exp_${exp}/T2min_RegCM_mn_${YR}_${name}.nc
#

YR="expr $YR + 1
done

rm tmp_${exp}/*
exit

3. Chwong trinh dinh dang san pham dau ra cho RegCM
Vé co‘bén, chl;ong trinh chuyén d6i dinh dang str dung cac thu vién hé tro cdo va nco
bao gom 3 khoéi modum chinh nhu sau.

1. Doc sb lidu dau ra RegCM

2. Ghi s6 liéu dau vao theo dinh dang chuan

3. Ghi sb liéu dau vao theo mot s6 dinh dang theo yéu cau

Duéi day 1a chuong trinh chuyén dbi dinh dang cho mé hinh RegCM

Module load nco

module load cdo

#!/bin/ksh
#**************************************************************#

#to extract CCAM outputs for WRF & RegCM4 dynamical downscaling

#on 2012/10

#at HUS
#**************************************************************#
HOME=/home/thanhnd
DIRIN=/work/users/trungng/CSIRO/CCAM _17 12 2012/RAW_OUTPUT/Out_Exp 01
DIROUT=/work/users/longtt/AUTO_CCAM_RegCM/CSIRO/DATA_CCAM/CCAM_NC/E
1

# NOTICE

# READ CCAM DATA

YEARS=1980

YEARE=1999

MONS='01 02 03 04 05 06 07 08 09 10 11 12'

set -xv

YEAR=$YEARS

while [ $YEAR -le $YEARE ]; do




if [1-d "${DIROUT}/${YEAR}" ]; then
mkdir ${DIROUT}/${YEAR}
fi
for MON in $MONS;do
# NOTICE
ofile=$DIRIN/hus_ac_base.$YEAR$SMON
ofilenc=$DIROUT/$YEAR/ccam_ichc.$YEAR$MON.nc
EDAY="/home/thanhnd/bin/nofday $YEAR $MON" # to count number of days in a month
let NTIME=EDAY*4
# CCAM extract 1 extra time slice (OOUTC of the next day)
# we need to remove the first value in the CCAM output file
# OOUTC of the month since some fields (u10,v10,rh2m, ..) are missing
HHH
cc2hist=/home/thanhnd/MODELS/mod_CCAM/src/bin/cc2hist
HHH
echo "start extracting ..."
hfreq=1; htype=inst; kta=720; ktb=999999; ktc=720
cat << END2 > nml
&input
kta=1 ktb=999999 ktc=-1
minlat = 0. maxlat = 35., minlon = 90., maxlon = 125.
use plevs=T
plevs = 1000, 925, 850, 775, 700, 600, 500, 400, 300, 250, 200, 150, 100, 70, 50, 30, 20, 10
&end
&histnl
htype="$htype"
hnames="temp","u","v","zg","rh","ps","psl","tsu","tscrn","rhscrn","tsea","omega","u10_06","
v10 06","u10_12""v10_ 12" "ul0_18""v10_18","ul0_24"/"v10 24"
hfreq = $hfreq
&end
END2
HHHHHH
#-- convert 4 ICBC of WRF
$cc2hist -r 1.00 $ofile $ofilenc < nml  # to change to 1.00 when using C96
# Rename variable
# ncrename -v tscrn, T2M $ofilenc
# ncrename -v rhscrn,RH2M $ofilenc
ncrename -v tsea, TMP_surface $ofilenc
ncrename -v temp, TMP $ofilenc
ncrename -v zg,HGT $ofilenc
ncrename -v psl,PRMSL_meansealevel $ofilenc
# ncrename -v ps,PS $ofilenc
ncrename -v rh,RH $ofilenc
ncrename -v u,UGRD $ofilenc
ncrename -v v,VGRD $ofilenc
# ncrename -v omega,VVEL $ofilenc




# ncrename -v tsu, TSURF $ofilenc
# VARS=TMP UGRD VGRD HGT RH PS PMSL TSURF T2M RH2M SST VVEL
ul0_06 v10 06 ul0 12 v10 12 ul0_18v10 18 ul0 24 v10 24
VARS=TMP TMP_surface UGRD VGRD HGT RH PRMSL_meansealevel'
for VAR in $VARS; do
ncks -d time,1,3NTIME -v ${VAR} $ofilenc
$DIROUT/$YEAR/${VAR}.$YEAR$MON.nc
mv $DIROUT/$YEAR/TMP_surface.3YEAR$SMON.nc
SDIROUT/$YEAR/SST.$YEAR$MON.nc
mv $DIROUT/$YEAR/PRMSL_meansealevel. $YEAR$MON.nc
$DIROUT/$YEAR/PRMSL.$YEAR$MON.nc
done
done
#-- convert 4 ICBC of RegCM "TMP,SST,UGRD,HGT,RH,PRMSL"
NVARS=TMP SST UGRD VGRD HGT RH PRMSL'
for NVAR in SNVARS; do
1=${DIROUT}${YEARY${NVAR}.${YEAR}
echo $lI
ncrcat ${11301.nc ${11302.nc ${11303.nc ${11304.nc ${11305.nc ${11306.nc ${I1}07.nc
${11308.nc ${11309.nc ${11310.nc ${l1}11.nc ${l1}12.nc ${l1}.nc
#

cdo settunits,seconds ${I1}.nc ${I1}.tmp
rm ${11}.nc
mv ${11}.tmp ${l1}.nc
done
rm $ofilenc
B T T T T
YEAR="expr $YEAR + 1
done

Vibién thoi gian (time) cta san pham md hinh CCAM ¢6 chiit khac
biqét v61 mo hinh ,RegCM, vi vay, chuong trinh sau day ho tro chuyén
doi dinh dang bién time tir CCAM sang cho RegCM:

module load cdo

module load nco

ff="HGT PRMSL RH SST TMP UGRD VGRD'

year='1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
1995 1996 1997 1998 1999 2000

exp="El E6’

#year="'2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059
2060 2061 2062 2063 2064 2065'

#exp='E2 E4 E7 EY'

#year="'2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 2090 2091 2092 2093 2094
2095 2096 2097 2098 2099'

#exp='E3 E5 E8 E10'

for e in $exp




do
for y in $year
do
In="/home/longtt/ WORKS/AUTO_CCAM_RegCM/DATA_CCAM/old.CCAM_NC/"${e}"/"
By
Innew="/home/longtt/ WORKS/AUTO_CCAM_RegCM/DATA_CCAM/CCAM_NC_NEW/"
${e}"/"Sy
mkdir
/home/longtt/ WORKS/AUTO_CCAM_RegCM/DATA_CCAM/CCAM_NC_NEW/${e}
mkdir
/home/longtt/ WORKS/AUTO_CCAM_RegCM/DATA_CCAM/CCAM_NC_NEW/${e}/$y
for f in $ff
do
file=${In}"/"${f}"."${y}".nc"
filenew=${Innew}"/"${f}"."${y}".nc"
echo $file
cdo settunits,seconds $file ${filenew}
done
echo $In
done
done
exit

4. Két luan

Véi cac chuong trinh chuyén di dau ra ciia mé hinh RegCM phuc vu bai toan
mo phong va dy tinh khi hau twong lai sau khi duoc xay dung da tién hanh chay trén hé
thong may chu (cluster) cho san pham két xuat.

Chuong trinh ty dong gitp nghién ciru vién thyc hién thao tac chuyén ddi dinh
dang 1am diéu kién dau vao cho cac mé hinh khi hau khu vuc voi nhiéu dinh dang khac
nhau. Cac bai toan du tinh khi hau bang mé hinh néi chung va mo hinh RegCM noi
riéng v6i nhitng dinh dang va ciu trac s6 liéu khac nhau duge chuyén doi dé dang nho
chuong trinh nay. Ngoai ra chuong trinh gitip kiém so4t tét tinh trang ciing nhu khac
phuc 16i mot cach nhanh chéng




