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Ngwoi thue hién:

1. Mé dau

Nhitng bién doi dia phwong va khu vuc vé cac dic tinh cua giang thay phu
thudc nhiéu vao sy bién do6i cac dang hinh thé hoan luu khi quyén. Mot trong sd nhiing
bién d6i cua hoan luu quan trac dugc gén lién véi su bién ddi khi hau. Su dich chuyén
vé qui dao bao lam cho mdt s6 khu vuc 4m hon va mot sd khu vuc thuong kho hon, tao
nén nhing hinh thé phirc tap bi thay d6i. Sy phan b va thoi gian 1 lut, han hén bi anh
huong manh mé boi chu trinh hoat dong cua hién tuong EINino, dic biét ¢ cac khu vuc
nhiét d6i va mot sé nude ving 6n doi (Diaz va Markgraf, 2000). Chang han nhu, cac
pha nguoc nhau cua hién tuong ENSO dugc Trenberth va Guillemot (1996) chi ra 1a c6
vai tro gdy nén han han nim 1988 va 1ii Iyt nam 1993 & Bic My. Cac tac gia di chi ra
rang ca dot han nam 1988 va lii Iyt nam 1993 phat trién 13 két qua cta su thay ddi trong
hoan luu khi quyén qui mé 16n & ving Théai Binh Duong va & hai phia ciia Bic My da
dan dén 1am thay doi qui dao bdo ving Biac My. Hién twong ENSO lam thay d6i nhiét
d6 bé mat bién ving nhiét déi va do d6 1am thay d6i d6i luu khi quyén, qué trinh nay
nguoc trd lai lam bién doi hinh thé dbt nong an nhiét va hinh thé song hanh tinh tua
dirng, vi tri dong xiét va qui dao bio.

Trong nhitng ndm gan day, cac hinh thé bién ddi giang thay di phat trién mot
hinh thé dic biét trong do6 cac vi do cao hon tr¢ nén am udt hon va vung can nhi¢t doi
va nhiéu khu vuc nhiét déi trd nén kho hon. Piém ngoai I¢ 1a ranh gi6 mua ¢ vung
nhiét doi dic trung cho thoi ky 4m uét. Hinh thé bién doi dic biét nay gan lién véi sy
bién ddi ctia hoan luu khi quyén (Trenberth et al., 2007), dic biét ting cudng gid tiy &
ving 6n d6i gan lién véi cac hinh thé déi khi duge goi 1a cac mode. O Bic ban cau, do
1a Northern Annular Mode (NAM) (Thompson and Wallace, 1998) va & Nam ban cau
la Southern Annular Mode (SAM) (Trenberth et al., 2007). NAM lién hé chat ché voi
mot hién tuong khac goi la Dao dong Bic Dai tay duong (North Atlantic Oscillation —
NAO), 13 mét thudc do khu vuc vé cuong do cta d6i gié tiy trén ving Bic Dai tay
duong, chi yéu 13 vao mua dong. O khu vuc Chau Au, NAO dwong trong nhitng nim



90 dan dén nhitng diéu kién 4m hon ¢ ving phia bac Chau Au va kho hon ¢ vung Dia
Trung Hai va ving phia bac Chau Phi (Hurrell et al., 2003).

Han han kéo dai & ving Sahel bit du tir cudi nhitng nim 60 dén cudi nhirng
nam 80 van tiép dién mic du cudng d6 ciia né khong manh nhu trude day. Hién tuong
nay dugc lién h¢ 1a c6 quan hé véi su bién ddi cua hoan luu khi quyén, bién ddi cac
hinh thé nhiét d6 mit nuéc bién vung nhiét dé1 & khu vuc Thai Binh Duong, An Do
Duong va Pai Tay Duong. Han han bat ddu lan rong sang nhiéu ving & Chau Phi va
ph6 bién hon & ving nhiét ddi va can nhiét déi.

Hién nay, cac s6 liéu va kha nang phan tich cac hién tugng thoi tiét cuc doan
van con yéu kém va khong toan dién nén that kho danh gia tan sb cac hién tuong thoi
tiét cuc doan hodc bién dbi khi hau trén quy mé toan cau. Do do, cac phuong phap
syndp hay thong ké cb dién khong thé du bao khi hau ngdy mot bién dbi bat thuong
nhu hi¢n nay. Hon nira, véi kha nang tinh todn ngay cang cao ctia may tinh, nguoi ta
da xay dung va phat trién mo hinh s6 du bao khi hau trong khoang vai thap ky gan day.
Mbt s6 mé hinh khi hau di chi ra réng c6 thé biéu dién su gia tang cac loai thoi tiét cuc
doan sau: (1) nhiét do cao cuc tr1, (2) cuong do giang thuy, (3) tinh trang kho han kéo
dai, (4) tang tan sd bdo (theo IPCC). Do d6, can dau tu nhiéu dé xay dung dugc md
hinh dy bao khi hau phu hop cho Vi¢t Nam. Sau mdt thoi gian nghién ctru va thu
nghiém, mo hinh RegCM ctia Y 1a mot trong nhirng lira chon phut hop cho muc dich dé
tai.

2. Chwong trinh ty dong trich sin phim diu ra RegCM.

Bo chuong trinh ty dong chay RegCM cho du tinh khi hau twong lai bao gdm 3 khéi
modum chinh:

- Tu dong doc ghi diéu kién ban dau va diéu kién bién (ICBC)

- Ty dong chay tich phan

- Ty dong trich xuat két qua

S4 liéu CCAM sau khi duoc chuyén vé dinh dang netcdf theo ting nam véi 7 bién co
ban nhu sau:

Th tw file_tén bién Tén bién

1 HGT.1980.nc Do cao dia thé vi

2 TMP.1980.nc Nhiét d6 cac mwc do cao
3 RH.1980.nc D06 4m twong d6i cac murc
4 UGRD.1980.nc Van toc gié vi hwéng

5 VGRD.1980.nc Van toc gié kinh hwéng

6 PRMSL.1980.nc Ap sudt mwe nwée bién

7 SST.1980.nc Nhiét d6 mat nwdc bién




Sau khi s6 liéu toan cau CCAM duogc trich xuat mot sd bién lam diéu kién ban
dau va diéu kién bién cho mé hinh RegCM dudi dang Netedf, chuong trinh ty dong
doc s6 liéu ndy va ndi suy vé dang diéu kién ban dau va diéu kién bién (ICBC) cho md
hinh RegCM. Sau khi md hinh doc ghi xong ICBC, chuong trinh ty dong chay tich
phan RegCM s& glri yéu cau chay (submit job) 1én server. Khi hé théng dap mg cac
yéu cau cua “submit job” chuong trinh s€ tu dong chay trén hé thong va ghi két qua ra
file “output”. Sau khi ket qua hoan tat, chuong trinh ty dong trich xuét san pham s&
chuyén doi cac bién vé dang trung binh ngdy hodc trung binh thang, ngoai ra chuong
trinh con trich ra céac bién, theo cac dinh dang yéu cAu.

Chuong trinh ty dong doc diéu kién ban dau va diéu kién bién gém 3 khdi 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-
cdh3u2.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_DOMAINO0O.nc input/ccam_DOMAINO00O.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\"")" > ES{EXPNUM}.in

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

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

Bin/icboc E${EXPNUMg}.in 2>&1

mv input/ccam_ICBC*




Jwork/users/longttAUTO_CCAM_RegCM/DATA_CCAM/OUTPUT/Out_Exp_${EXPN
UM}/input/

c¢. Modum: creatlist.sh

#!/bin/bash
SYEAR=2086
SMON=01
SDAY=01
SHOUR=00
EYEAR=2099
EMON=12
EDAY=31
EHOUR=18
#
EDATE=$EYEAR$SEMONSEDAY
SDATE=$SYEAR$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 "$NDATE +1day" "+%Y %m%d"
# SDATE="date --utc -d "$NDATE +1day" "+%Y%m%d"
# SDATE=$NDATE
done

Chuong trinh ty dong chay tich phin RegCM
Chuong trinh submit job vao h¢ thong tinh toan cluster

#!/bin/bash

### Job name

#PBS -N CCAM_RCM_E1

#PBS -q medium_q

#PBS -l 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

~




Chuong trinh tw dong trich xus?'l‘t san pham diu 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. Két luan
Chuong trinh ty dong chay RegCM cho du tinh khi hau twong lai sau khi dugc
xay dung da tién hanh chay trén hé thong may chu (cluster) dat dugc yéu cau.
Hé thong chuong trinh ty dong gitp nghién ciru vién thuc hién cac bai toan du
tinh khi hau bang mé hinh néi chung va mé hinh RegCM noéi riéng kiém soat tt tinh
trang cling nhu khéc phuc 186i mot cach nhanh chong
Ngoai ra chuong trinh ty dong ciing gitip rit ngan dang ké thoi gian chay du
tinh khi hau bang mé hinh trén hé thng tinh toan.
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