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NGHIEN CUU XAY DUNG KICH BAN BIEN DOI KHi HAU
90 PHAN GIAI CAO CHO VIET NAM BANG PHUONG PHAP
HIEU CHINH SAI SO VA PHAN RA KHONG GIAN BCSD

Tran Anh Quan!
Ngo DPiic Thanh?
Nguyén Thi Hong Ngoc®

TOM TAT

Dui an d6i chling cac mé hinh khi hau lan thi 5 (Coupled Model Intercomparison Project Phase 5 (CMIP5)
da cung cép giao thiic thi nghiém tiéu chuén va bo dii liéu mé hinh mo6 phong cho cac nha khoa hoc dé diéu tra
cac hién tugng khi hau khac nhau trong cac diéu kién qua khd, hién tai va tuong lai. Mdc du st dung CMIP5
6 thé nghién ctiu tuong déi chinh xdc nhiing chu trinh khi hiu toan cau, nhung rit khé dé€ st dung truc tiép
cho nhiing nghién ctiu viing va dia phuong do d6 phéan gidi cia CMIP5 rét thdp... Lam thé nao c6 thé su
dung CMIP5 cho cac vung nghién ctiu nho d€ danh gia dugc chi tiét va nhiing tdc dong ctia bién déi khi hau
(BDKH) dén kinh t€ - x4 hoi la mdt van dé luon dugc cac nha khoa hoc quan tam. Trong nghién ctiu nay, kich
ban BDKH d¢ phan gidi cao (10km x 10km) da dugc x4y dung cho toan Viét Nam. Phuong phap hiéu chinh
sai s6 va phan ra khong gian (Bias Corrected Spatial Disaggregation - BCSD) da dugc st dung dé€ chi tiét hoa
dii liéu mua va nhiét do cho 31 mo hinh khi hu toan cdu (GCM) thuéc CMIP5. Dii liéu quan trac giai doan
1980-2005 da dugc st dung dé hiéu chinh sai s6 va xay dung mdi lién két thong ké gitia khi hu quan tric va
khi hau mé phong. Nhiing BDKH tuong lai sau d6 dugc phan ra khong gian dé ting do phan giai tit mo hinh
khi hau toan cau vé do phén giai cta di liéu quan trac d6 phéan gii cao. Két qua nghién ctu cho thdy phuong
phép chi tiét hoa thong ké BCSD ¢ thé tai tao tuong d6i chinh xac diéu kién khi hau trong giai doan kiém

dinh c6 thé ap dung cho kich ban tuong lai.

T khéa: BCSD, Viét Nam, chi tiét héa, CMIP5, BDKH.
Nhan bai: 13/5/2021;Stia chita: 21/6/2021;Duyét dang: 25/6/2021.

1. bat vin dé

Biéu hién ctia BDKH 6 Viét Nam ngay cang tré nén
rd rét (Nguyén Xuan Thanh va cs, 2015). Nhin lai d6i
chiéu v6i nhiing nhén dinh trudc day, thoi diém trude
ndm 2010, khdi dau ctia nhiéu nghién ctiu vé thiét hai
cua BDKH trén thé gisi, Viét Nam la quoc gia chiu tac
dong rat nang né cta nhiing thay déi do mua, nhiét do
va cac diéu kién thoi tiét cuc doan. Trong mdt nghién
ctu tac dong ctia BDKH dé6i vé6i cac nudc dang phat
trién ctia Ngan hang Thé giéi dua ra nhiing nhan dinh
du bao tit ndm 2007 cho thay, Viét Nam la nude chiu
thiét hai ndng né nhét cta hién tugng néng lén toan

! Khoa Moéi trudng, Truong Dai hoc M6 - Dia chdt

cdu, can cd vao kich ban nudc bién dang mot trong
nhiing yéu t6 co ban cia BDKH. Trong nhiing nam gin
day, nghién ctiu anh hudéng cuia BDKH ciing da chi ra
nhiéu vin d¢€ can phai luu tdm, vi dy, ndm 2017 1a ndm
6 s0 lugng cac con bao anh hudng t6i nudc ta nhiéu
bat thuong (16 con bao), theo tinh toan ctia Ban Chi
dao Trung uong vé phong chong thién tai va Téng cuc
Thong ké thiét hai khoang 38,7 nghin ty dong, tuong
duong 2,7 ty USD. Theo nhiing nghién ctiu gan day
nhat ctia B TN&MT (MONRE) (2016), tac dong cta
BDKH ¢ Viét Nam thdm chi con dién bién nhanh hon
so v6i du kién, chinh vi vdy, can phai cé nhiing danh

2 Khoa Vi try va Ung dung, Trudng Pai hoc Khoc hoc va Céng ngh¢ Ha Noi

* Khoa Moi trudng, Hoc vién Nong nghiép Viét Nam
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gid hién trang, du bao chinh xac dé tit d6 c6 nhiing giai
phap phu hgp cho ting phé véi BDKH thich hop, tranh
dugc nhiing tac dong tiéu cuc, giam nhiing thiét hai do
BDKH gay ra.

Du 4n doi chiing caic mo hinh khi hiu lan tht 5 -
CMIP5 (Couple Model Intercomparison Project Phase
5) 1a du an dugc xay dung tiép noi trén su thanh cong
ctia cac pha CMIP trudc d6 dugce cong bs bsi Uy ban
Lién chinh pht vé BDKH, thay thé cho CMIP3 trong
AR5 ctia IPCC (Meehl va nnk, 2000, 2005). Mic du,
CMIPS5 chua tap hop dugc day du cdc mo hinh khi hau
toan ciu hién nay, nhung da cho nhiing két qua mo
phong va du tinh khi hiu tuong déi t6t. Tuy nhién,
st dung cac moé hinh khi hau toan cdu GCM (Global
Climate Models) trong CMIP5 thuong chi dugc st
dung cho cac nghién ctiu quy mo toan cdu do do phan
giai 6 ludi ctia cdc mo6 hinh GCM rat thap, thudng dao
dong trong khoang 100 - 300km. Vi d6 phén giai rat
thdp, GCM khong phu hgp cho céc nghién ctiu quy
mo vung, hay quy mo dia phuong nén khong pht hop
cho cac nha nghién ctiu va hoach dinh chinh sach. Chi
tiét hoa di liéu (downscaling) 1a phuong phap dung
dé tang d¢ phén giai cta di liéu GCM dén do phan
giai cao hon (Tran Anh Quan & Taniguchi, 2018). Hai
phuong phap chi tiét héa dugc st dung rong rai trén
thé gidi la chi tiét hoa thong ké va chi tiét hoa dong luc
hoc. Phuong phap chi tiét héa dong luc dua trén cac
qua trinh vat Iy va héa hoc bén viing ctia khi quyén Trai
dat, 6n dinh vé khong gian va thdi gian. Nhin chung,
cac phuong phéap chi tiét héa dong luc hoc thuong
dugc danh gia cao béi cac nha nghién ctiu vé khi hau,
nhung nhugc diém cta phuong phdp nay la cin tai
nguyén may tinh va thoi gian mo phong rat dai. Nhiing
nhugc diém trén khién chi tiét hoa dong luc hoc it dugc
phé bién. G Viét Nam, chi c6 hai bo dii liéu kich ban
mo phong bang phuong phap chi tiét héa dong luc
hoc Ia du &n CORDEX-SEA va kich ban BDKH nudc
bién dang cia MONRE (2016). Phuong phép chi tiét
hoéa thong ké dua trén mdéi quan hé dinh lugng gitia
cac bién khi quyén & quy mo l6n va bién khi quyén &
quy mo dia phuong. Theo phuong phap nay, s6 liéu mo
phong do phan giai thap sé dugc chi tiét hoa vé do phan
giai cao 6 quy mo dia phuong. Chi tiét hoa thong ké
duya trén méi quan hé gia dinh bat bién gitia cac bién
khi hiu. Phuong phap théng ké c6 do chinh xac tét co
thé thay thé cho phuong phap dong luc khi thoa man
mot s6 diéu kién can thiét (Murphy, 1999).

Trong nghién ctu nay, phuong phap chi tiét hoa
thong ké “Hiéu chinh sai s6 va phan ra khong gian
- BCSD” (Bias Corrected Spatial Disaggregation)
(Salathé & Eric, 2003) da dugc sti dung d€ chi tiét hoa
cac kich ban BDKH duya trén cic mo hinh khi hiu toan
cau thudéc CMIP5.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

2. Dii liéu va phuong phap nghién ctu

2.1. Dit liéu thuc do mua va nhiét do

Dii liéu mua va nhiét dugc thu thap tu tat ca cac
diém tram tai Viét Nam. Téng cong c6 481 tram do mua
va 157 tram do nhiét do cho giai doan tti ndm 1980 dén
2005 dugc st dung cho nghién ctiu nay. Di liéu quan
trac dugc xay dung dang 6 ludi trén toan mién Viét
Nam véi do phan giai 0,1 do theo phuong phap noi suy
Kriging cho dii liéu nhiét va ndi suy Spheremap cho
mua (Nguyén Xuan Thanh va cs, 2015).

2.2. Mé hinh khi hdu toan cdu va kich ban BDKH

Trong bao cdo lan tha 5, IPCC da x4y dung kich
ban dua trén cich ti€p cdn mdéi vé kich ban phat thai
la kich ban phat thai chuin (Benchmark emissions
scenarios) hay dudng nong d6 khi nha kinh dai
dién “Representative Concentration Pathways - RCP).
Kich ban RCP chu trong dén n6ng d6 khi nha kinh chd
khong phai cac qua trinh phat thai trén co s cac gia
dinh vé phat trién cta kinh t€ - xa hoi, cong nghé, dan
s0,.. nhu trong SRES. Néi cach khac, RCP dua ra gia
dinh vé dich dén, tao diéu kién cho thé gigi c6 c6 nhiéu
lya chon trong qua trinh phét trién kinh té, cong nghé,
dén s6... Cé 4 kich ban RCP (RCP2.6, RCP4.5, RCP6.0,
va RCP8.5) va mdt kich ban tai mo6 phong khi hiu trong
qua khu Historical. Trong cac kich ban thi RCP2.6 1a
kich ban thé hién cudng d biic xa mat trdi téi cudi nam
2100 dat nguéng 2.6W/m?* con RCP8.5 la 8.5W/m”.

Trong nghién ctiu nay, tdng cong 31 mo hinh khi
héu toan cau theo ca 4 kich ban RCP da dugc st dung
(Bang 1).
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Bang 1. Danh sach cac md hinh BDKH dugc st dung

Tén mo hinh theo CMIP5 D¢ phan giai 6 luéi Kich ban BDKH
Kinh d¢ Vido RCP2.6 | RCP4.5 | RCP6.0 | RCP 8.5

ACCESS1-0 1.25 1.875 * *
ACCESS1-3 1.25 1.875 * *
BCC-CSM1-1 2.7906 2.8125 * * * *
BCC-CSM1-1-M 2.7906 2.8125 * * *
BNU-ESM 2.7906 2.8125 * * *
CanESM2 2.7906 2.8125 * * *
CCSM4 0.9424 1.25 * * *
CESM1-BGC 0.9424 1.25 * *
CESM1-CAM5 0.9424 1.25 * * * *
CMCC-CM 0.7484 0.75 * *
CNRM-CM5 1.4008 1.40625 * * *
CSIRO-MKk3-6-0 1.8653 1.875 * * * *
GFDL-CM3 2 2.5 * * *
GFDL-ESM2G 2.0225 2 * * * *
GFDL-ESM2M 2.0225 2.5 * *
GISS-E2-H 2 2.5 * * * *
GISS-E2-H-CC 2 2.5 * *
GISS-E2-R 2 2.5 * * * *
GISS-E2-R-CC 2 2.5 * *
HadGEM2-CC 1.25 1.875 * *
HadGEM2-ES 1.25 1.875 * * *
IPSL-CM5A-LR 1.8974 3.75 * * *
IPSL-CM5A-MR 1.2676 2.5 * * * *
IPSL-CM5B-LR 1.8947 3.75 * *
MIROC-ESM 2.7906 2.8125 * * * *
MIROC-ESM-CHEM 2.7906 2.8125 * * *
MIROC5 1.4008 1.40625 * * * *
MPI-ESM-LR 1.8653 1.875 * * *
MPI-ESM-MR 1.8653 1.875 * * *
MRI-CGCM3 1.12148 1.125 * * *
NorESM1-M 1.8947 2.5 * * * *
NorESM1-ME 1.8947 2.5 * *
| eam || PEpeasn | 2.3. Phuiong phép BCSD
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Phuong phap BCSD (Wood va cs, 2004) (Hinh 2)
bao goém 2 budc riéng biét: Bias-Corrected (BC) la hiéu
chinh sai s6 va Spatial-Disaggregation (SD) la phéan ra
khong gian. Cac budc thuc hién BCSD dugc thuc hién
lan luot, cu thé nhu sau:

BC:

Céc md hinh GCM va dii liéu quan tric dugc dua
vé d6 phén giai 1 do (tuong duong 10km 6 luédi) bang



phuong phap noéi suy bao toan bac nhét (First order
conservative remapping) dé dam bao cac mién tai bién
cua Viét Nam déu dugc 1ap day.

Phuong phap hiéu chinh Quantile Mapping (QM)
dugc st dung d€ hiéu chinh di liéu m6 phong bang di
liéu thuc do. Phép bién d6i phan vi - phan vi da dugc
ap dung nhiéu trong viéc hiéu chinh san phdm mua cta
du tinh khi hau tuong lai tii cic GCM.

SD:

Hé s6 bién dong mua va nhiét do gitia kich ban
tuong lai GCM dugc tinh toan bang hiéu s6 (d6i véi
mua), hodc ty 1é (v6i nhiét) & do phan giai 1 do.

Trudc khi dugc gop vao mién trung binh ctia khi
hau quan tric trong qua khi d€ tao ra dii liéu hiéu
chinh trong tuong lai, hé s6 bién dong dugc ndi suy do
phan giai 0,1 do. O budc nay, d6 phan gidi ctia di liéu
da dat mic 0,1 d0/6 luéi.

Dii liéu da chi tiét hoa tiép tuc dugc phéan ra thoi
gian vé do phéan giai ngay bang cich lya chon ngau
nhién mdt ngay trong qud khi va thay ddi né theo ty
1¢ hodc hiéu s0, trong d6 gia tri trung binh thang trong
GCM la bét bién.

2.3.2. Thiét lap mo phong

Dt liéu quan trac giai doan 1980 - 1995 (16 nam)
dugc dung lam di liéu luyén tap (training dataset) dé
xay dung moéi quan hé thong ké, dong thoi dung dé
dinh huéng cho phan ra khong gian trong phuong
phap BCSD. Dii liéu quan trac giai doan 1996 - 2005
(10 ndm) dugc ding cho kiém nghiém doc lap, xac
dinh kha ning ap dung thuc té€ ctia phuong phap.

Sau khi thuc hién thanh céng kiém nghiém va hiéu
chinh phuong phép, toan b giai doan 1980 - 2005 sé
dugc duing d€ xay dung quan hé thong ké cho chi tiét hoa
kich ban tuong lai. BCSD sé dugc ap dung cho giai doan
2006 - 2100 trong tuong lai va cho ca mua va nhiét do.

Céc bién khi tugng dugc chi tiét hod bao gom: mua
trung binh ngay (pr), nhiét d¢ trung binh ngay (tas),
nhiét do cao nhit trong ngay (tasmax) va nhiét do thap
nhat trong ngay (tasmin)

3. Két qua nghién ciiu va thao ludn
3.1. Két qua kiém nghiém mé hinh

3.1.1. Kha ndng tdi tao khong gian ctia phuong
phdp BCSD
Két qua chi tiét héa di liéu mua va nhiét d6 trong
giai doan ki€ém nghiém doc lap 1996 - 2005 cho mua va
nhiét d6 duogc thé hién lan lugt tai Hinh 3 va Hinh 4.
Cac két qua so sanh dugc thuc hién dua trén moé hinh
tap hgp ctia CMIP5 va di liéu thuc do (OBS). Tu két
qua mo phong phan bo khong gian c6 thé thdy ro kich
ban chi tiét hoa tuong dong véi OBS, cho thay kich ban
phat trién béi phuong phap BCSD c¢6 thé tdi tao dugc

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

tuong doi tot phan bo khong gian ctia nhiét do va mua.
Tuy nhién, két qua mo6 phong khong hoan toan chinh
xac, sai s6 d6i véi nhiét do dao dong trong khoang -1,5
dén 2.5 d9, con lugng mua trong khoang +25%.
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A Hinh 3. So sdnh két qud chi tiét héa nhiét do cho tdp hop
mo hinh (ensemble) CMIP5 va gid tri quan trdc (Obs). Hinh
trén (a-f) la gid tri nhiét trung binh ngay, nhiét t6i cao ngay,
t0i thdp ngay ciia BCSD-CMIP5 va nhiét do thuc do. Hinh
duidi (g-u) la sai s6 trung binh ndm va cho cdc miia trong ndam
cho cd chi s6 nhiét do trung binh, t6i cao, t6i thdp

M6 phong c6 sai s6 thap thé hién phuong phap hiéu
chinh phan vi QM trong BCSD c¢6 kha ning hiéu chinh
sai s0 hiéu qua, nhung van chua hoan héo. Dii liéu phan
bd khong gian cho chi s6 nhiét t6i cao hay t6i thdp déu
c6 sai s6 cao hon so v6i chi s6 nhiét trung binh. B¢ 16n
gitia khoang can trén va can dudi ctia phén vi trong
QM anh hudng 16n t6i do chinh xdc cia mo phong.
Khoanh cach gitia cac viing phan b6 phén vi cang 16n
thi xu hudéng sai s6 cia mo phdong cang cao.

fopuu :

[T
OBS BCSD CMIP5
model ensemble
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A Hinh 4. So sdnh két qud chi tiét héa lugng mua cho tap hgp
mo hinh (ensemble) CMIP5 va gid tri quan trdc (OBS). Hinh
trén (a-b) la gid tri mua trung binh ngay ctia BCSD-CMIP5
va nhiét d¢ thyc do. Hinh duéi (c-g) la sai s6 trung binh nam
va cho cdc mua trong ndam
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3.1.2. Khd ndng tdi tao phan bo thoi gian ciia phuong
phdp BCSD

Kha nang tai tao phan bo thoi gian ctia phuong
phap BCSD dugc danh gia cho giai doan kiém nghiém
doc lap bang cach tinh hé s6 tuong quan Pearson gitia
chu trinh mua trong ndm theo mo6 phdng va theo OBS.
Két qua m6 phong dugc thé hién tai Hinh 5.
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A Hinh 5. H¢ s6 tuong quan cho ducong dién bién chu ky
ndam cho mua (phdi) va nhiét do (trdi) gitia moé phéng BCSD,
CMIP5 va OBS trong giai doan kiém nghiém doc lap

Két qua kiém nghiém hé s6 tuong quan cho thay déi
v6i lugng mua, hé s6 tuong quan trung binh toan Viét
Nam cao hon 0.93, thdp nhét 1a 0.9. D6i v6i nhiét do,
mtc tuong quan trung binh 1a 9,1, thdp nhat la 0,8. Két
qua mo phong cho thdy, phuong phap BCSD c6 kha
ndng tai tao rat hiéu qua dudng dién bién chu ky nam
cho ca mua va nhiét do.

3.2. Dién bién mua va nhiét d6 tuong lai 6 Viét Nam

B0 dit liéu kich ban chi tiét héa cho ca mua va nhiét
do sau khi kiém nghiém da dugc phat trién trén toan
bd 26 nam di liéu quan tric. Két qua so sdnh dién bién
mua va nhiét d6 gitia Viét Nam va toan cau dugc thé
hién tai Hinh 6 va Hinh 7.

3.2.1. Dién bién nhiét do

Nhin chung, nhiét d6 trung binh trén Viét Nam
tang khi nhiét d¢ Trai dat tang 1én, tuy nhién, mtc do
tang nhiét trén khu vuc Viét Nam thdp hon mot chut

CMIPS projected changes for global mean temperature  CMIPS projected changes for Vietnam mean temperature
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A Hinh 6. Dién bién thay ddi nhiét dj trén toan cdu (trdi) va
6 Viét Nam (phdi) theo cdc kich bdn khdc nhau. Dudng lién
lién tuc biéu dién gid tri trung binh ciia mé hinh trong khi
viing mau bao quanh thé hién viimg bdt dinh ciia cdc mo hinh.
Do thi hop bén phdi so sanh moi tuong quan vé BDKH ciia
Viét Nam va toan cdu trong giai doan 2080-2099
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so v6i xu thé chung toan cau. O kich ban RCP8.5, nén
nhiét trung binh & Viét Nam c6 thé€ tang cao hon 5 do.
Tuy nhién, m6 phong trén mién Viét Nam c6 do bat
dinh cao va dao dong trong mot khoang rit rong. Cang
lti vé cudi thé ky 21 thi ving bat dinh ctia dy bao cang
cao. Nhin chung, két qua mé phong BCSD-CMIP5 vé
mtuc tang nhiét do trung binh cho Viét Nam vao cudi
thé ky 21 theo kich ban RCP4.5 va RCP8.5 tuong dong
v6i kich ban BDKH, nudc bién dang cho Viét Nam do
MONRE céng b6 nam 2016.

3.3.2. Dién bién lugng mua

Tuong tu nhu Hinh 6, Hinh 7 thé hién dién bién cua
khi hau Viét Nam trong tuong lai, nhung cho lugng
mua. Nhin chung vé lau dai, lugng mua trén toan Viét
Nam sé tang dan khi nhiét d¢ tang. Tuy nhién, mtc
tang ctia mua ¢ Viét Nam khong ro6 rét trén tiing mién.
Tat ca cac kich ban déu c6 sy tuong dong khi du bao
lugng mua & mién Bac sé gia ting vao cudi thé ky 21.
D6i v6i mién Trung va mién Nam, bién dong ctia lugng
mua khong ro rét.

4. Két luan

Xay dung cac kich ban du bao chinh xdc sy thay déi
ctia khi tugng la hét stic cin thiét d€ tranh nhiing tac
dong tiéu cuc va giam nhiing thiét hai do BDKH gay ra.
Trong nghién ctiu nay, dé tai phat trién b dii liéu chi
tiét héa cho 31 mo hinh GCM theo 4 kich ban RCP2.6,
RCP4.5, RCP6.0, RCP8.5 bang phuong phap hiéu
chinh sai s6 va phéan ra khong gian BCSD. M6 phong
dugc thuc hién dya trén di liéu quan trac cho mua va
nhiét do tit 1980 - 2005. Chi tiét héa khi hau dugc thuc

Precipitation change relative to 1986-2005(%)
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A Hinh 7. Dién bién thay d6i lugng muia 6 Viét Nam theo cdc
kich ban khéc nhau. Ducng lién lién tuc biéu dién gid tri trung
binh ctia mé hinh trong khi vimg mau bao quanh thé hién
viing bdt dinh ctia cdc mé hinh. Hinh bén duéi thé hién miic
do tuong dong ctia cdc mé hinh vé khd ndng gia tdng lugng
mua 6 mién Bdc Viét Nam trong giai doan 2080-2099. S6 bén
trén moé hinh thé hién ty 1é nhiing mé hinh tuong dong vé miic
gia tang ciia lugng mua.



hién cho mua, nhiét d¢ trung binh ngay, t6i cao ngay,
toi thap ngay v6i do phan giai la 0.1 do (10km).

Két qua chi tiét hoa trong giai doan kiém nghiém
cho thay, phuong phap BCSD c6 d¢ chinh xac cao,
sai s thap. BCSD - CMIP5 tai tao dugc chi tiét phan
bd khong gian va thoi gian clia mua va nhiét do. Tuy
nhién, phuong phap hiéu chinh phan vi dugc st dung
trong hiéu chinh sai s6 tuy rat hiéu qua, nhung chua
hoan thién, két qua so sanh lugng mua, nhiét do thuc
do va mo6 phong BCSD cho giai doan 1986 - 2005 cho
thdy, sai s6 cho nhiét d6 van dao dong ti -1,5 - 2.5
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BUILDING THE HIGH RESOLUTION CLIMATE CHANGE
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ABSTRACT

The Coupled Model Intercomparison Project Phase 5 (CMIP5) provides a standard experimental protocol
and a multi-model context for scientists to investigate various climate phenomena in the past, present and
future conditions. Though CMIP5 outputs can generally reproduce the major climate indicators at global
scales, it is still challenging to directly use them to resolve the climate information at local to regional scales
due to their coarse spatial resolution. In the Vietnam region, historical experiments using CMIP5 ensembles
were unable to well capture the variations and distribution of observed precipitation and temperature. This
raised the concerns of how to adequately use such products as the driving force in other comprehensive
environment-socio-economic assessment models, in order to obtain reliable results to support researchers
and policy makers in regional planning. In this study, we aimed at generating projected precipitation and
temperature data at high resolution (0.1 degree) over the Vietnam domain. Simulations for historical and
future climate were conducted by performing the Biases Corrected Spatial Disaggregation (BCSD) method to
the outputs of 31 CMIP5 global climate models (GCM). For the historical climate condition, observed gridded
precipitation and temperature data during the period 1980-2005 were used to correct the biases from the
simulation data and to construct a statistical transfer function to be applied for the future period. Hence, the
changes in the future CMIP5 projections were temporally disaggregated to the target resolution of 0.1 degree
and scaled with the observed daily values to match the downscaled monthly products. The BCSD downscaling
method is expected to well illustrate the changes in future precipitation and temperature while still preserving
the seasonal patterns of local climatology.

Key word: CMIP5, biases corrected, spatial disaggregation, climate downscaling, Vietnam.
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