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DU’ TINH KHi HAU TUONG LAI O LUU VUC SONG BA
TRONG BOI CANH TiNH KHONG CHAC CHAN CUA
CAC MO HINH KHI HAU
Phan Thi Thiy Dwong', Vii Thi Van Anh'2 Nguyén Thij Tuyét'

Tém tit: Bai bdo danh gid tinh khéng chdc chdn trong két qud cdc mé phong bién khi hdu ¢ leu
vue song Ba (LVSB) cua 4 nhom mé hinh: GCMs, RCMs, GCMs dwoc hiéu chinh sai s6 hé théng
(BC-GCMs); RCMs duegre hiéu chinh sai s6 hé thong (BC-RCMs). Phurong phdp danh gid tinh khéng
chdc chdn trong thoi ky nén dwa trén phan tich cac sai sé thong ké. Viéc so sanh bién trinh cdc thang
trong ndm gitta cdc két qua mé phong dwoc tién hanh véi sé liéu quan trdc tai 3 tram do nhiét do
va 6 tram do mua. Viéc danh gia dw tinh khi hdu LVSB trong tuong lai bcing cdach phan tich do léch
chudn (SD) cua két qua dy tinh khi hdu tai cac bach phan vi khac nhau. Sau do, bai bao lva chon
nhém mé hinh c6 tinh khéng chdc chdn thap nhat dé di tinh khi hdu twong lai trén toan LVSB. Két
qud cho thdy, nhém BC-RCMs c6 tinh khéng chdc chan nhé nhat, do @6 bai béo lira chon nhém BC-
RCMs dé du tinh khi hdu twong lai trén LVSB. Doi véi cdc bién nhiét do, mirc tang dao dong twr 0-
4,8°C s0 véi thoi ky nén ¢ tdt ca cdc thoi ky, tang nhiéu hon & khu viee c6 nén nhiét @ trung binh
cao hon. Péi véi bién lwong mwa, murc tang tai cdac tram co su khac nhau, xu thé tang nhiéu hon &
nhitng khu viee c6 lwong miea nam I6n, mikc tang herong mira miia muwa thdp hon so véi mia khé.

T khéa: Tinh khong chac chan, Két qua mé hinh khi hdu, Luu viec séng Ba, Bién doi khi hdu.

Ban Bién tap nhan bai: 5/7/2019  Ngay phan bién xong: 22/8/2019 Ngay dang bai: 25/09/2019

1. Mé dau

Trong nghién ciru vé tac dong cua bién ddi
khi hau (BDKH) dén hé thdng tai nguyén nudc
(TNN) trén luu vyuc song, cach tiép can tir trén
xudng (top-down) thudng duoc st dung phd bién
[24]. Cach tiép can nay dugc dua ra dudi dang
khung phén tich tai Hoi nghi cac thanh vién lan
thir nhat trong khuon khd Cong udc khung cia
Lién Hop qudc vé BDKH vao nam 1995 [9].
Theo d6, viéc danh gia tac dong cuia BPKH bit
dau v6i du tinh khi hiu tir caic md hinh khi hau
toan cau (GCMs). Cac két qua du tinh khi hau
sau d6 duoc chi tiét hoa thong ké hodc dong luc
bang mé hinh khi hau khu vuc (RCMs) va hiéu
chinh sai s6 hé théng dé dua két qua tir RCMs
gan hon voéi s6 lidu quan tric. Sau do6, cac bién
khi hau dugc st dung lam dau vao ctiia mé hinh
thily van va tiép theo 1a mo hinh thity lyc hodc/va

'Pai hoc Tai nguyén va Moi truong TP.HCM
’Pai hoc Bach khoa TP.HCM
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cac mo hinh hé théng TNN khac. Sau khi dy tinh
dugc su thay ddi ctia TNN trén luu vuc trong boi
canh BPKH, cac dé xuit vé cac giai phap thich
ung cho luu vuc nghién cuu dugc duara [6, 10,
22, 23, 25]. C6 thé néi, cach tiép can top-down
da cung cap dugc cac thong tin vé tac dong tiém
tang cua BbDKH ddi v&i mot luu vue song cu thé
bang cach st dung cac kich ban phat trién kinh
té x4 hoi, bao vé moi truong va kich ban ndng
do khi nha kinh khac nhau trong tuong lai [8].
Tuy nhién, két qua cua cach tiép can nay da gay
ra kho khan cho cac nha hoach dinh chinh sach
trong viéc ra quyét dinh vé cac giai phap thich
g do sy khong chéc chin tir cac két qua du tinh
khi hau [5, 7, 15, 16, 21].

Su khong chac chan trong két qua danh gia
tac dong cua BPKH theo cach tiép can tir trén
xudng dén tir nhidu ngudn khac nhau. Nguén goc
dau tién 1a do su phu thude vao cac kich ban phat
trién kinh té-xa hoi (KT-XH) va phat thai khi nha
kinh (KNK) trong tuong lai, bao gdm dan sd,
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quy md ciia cac nganh kinh té, sy phat trién vé
khoa hoc k¥ thuat va cac chinh sach vé bao vé
moi truong [12, 24]. Ngudn gde tiép theo lién
quan dén qué trinh m6 hinh hoéa, bao gdm mo
hinh khi hdu GCMs (cung cac k¥ thuat chi tiét
hoa va hiéu chinh sai s6 hé thong) va ciac mo
hinh mé phong tac dong dén hé thdng nhu mo
hinh thiy van, mé hinh thiy Iyc, md hinh tbi wu
hoa... [10, 15]. Cudi cing 1a sy dao dong khi hau
tu nhién & pham vi dia phuong ciing 12 ngudn
gbc gop phan tiép theo cho chudi khong chic
chan trong két qua danh gia tac dong cia BDKH
theo cach tiép can tu trén Xuéng [15]. Nhiéu
nghién ctru da dinh lugng tinh khong chic chan
tr cac nguén khac nhau, két luan dua ra 1a tinh
khong chic chin trong qué trinh dy tinh khi hau
tir GCMs, cac qua trinh chi tiét héa va hiéu chinh
sai s0 hé thong 13 16n nhét, trong khi cac ngudn
khac ciing rat dang ké [10, 13, 14, 18, 19].

Luu vuc song Ba (LVSB) 1a luu vuc song 16n
nhét mién Trung Viét Nam voi téng dién tich tu
nhién 13 13.417km?, trai dai tir 12°55 dén 14°58
vi dd Béc va 108°00° dén 109°55° kinh d6 Dong.
Phén 16n luu vyc thudc ranh gidi cac tinh Gia
Lai, Bak Lak va Pht Yén. Khi hau trén LVSB
chiu anh huong ctua day nai Truong Son, bao
gém 3 vung khi hau kha rd rét: ving Pong
Truong Son, vung Tay Truong Son va vung
Trung gian. So vdi cac luu vuc song khac ¢ Vigt
Nam, LVSB c6 tai nguyén nudc han (TNN) han
ché v6i mo dun dong chay trung binh hang nim
vao khoang 25,72 1/s.km?. Hon nira, do lugng
mua trén luu vuc phan bd khong déu theo thoi
gian, lugng mua trong 4 thang miia mua chiém
80-85% téng lugng mua nam, dan dén su chénh
léch giita luu lugng dong chay 16n nhat va nho
nhét tai cac tuyén do 1a rat 16n, vi dy tai An Khé
13 69,9 1an, tai Cang Son 1a 25 1an [2]. Hau qua
13 cac thién tai lién quan dén tai nguyén nude
nhu han han, 14 lut, x&m nhdp man, 6 nhiém
nudc xay ra ¢ rat nhidu noi trong luu vic. Céc
nghién ctru trude day vé BDKH va tac dong dén
TNN & LVSB ¢ Viét Nam déu duoc tién hanh
theo cach tiép can tir trén xudng [1-4]. Nhu da
phan tich & trén, két qua ciia nhimg nghién ciru
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nay da gdy nén nhitng khé khan cho nha hoach
dinh chinh sach trong viéc ra quyét dinh cac giai
phép thich tng trén luu vuc.

CHU DAN

Ranh gidi lu virc
—— Song khinh

* Tramma

# Tram{khi tong

Hinh 1. Ban do mang ludi song suoi luu vuc
song Ba

Bai bdo nay tap trung danh gia tinh khong
chic chin lién quan dén du tinh khi hau, bao
gom két qua du tinh tir GCMs; ky thuat chi tiét
hoa va ky thuat hidu chinh sai s6 hé théng cua
cac két qua dy tinh khi hau & LVSB, tir d6 lua
chon nhoém mé hinh c¢6 tinh khong chic chin
thép nhat nham dua ra dy tinh khi hau cho toan
LVSB trong twong lai. Két qua ctia bai bio co y
nghia quan trong trong viéc lam tang tinh chac
chan trong két qua dy tinh cta cac bién khi hau
lam dau vao cho md hinh thuy vin va cic mo
hinh hé théng khac dé danh gia tac dong cua
BDPKH dén hé théng TNN trén luu vuc mot cach
hi¢u qua.

2. S6 liéu thu thap va phwong phap nghién
ciru

2.1.86 liéu

- S6 liéu quan trac: sb liéu nhiét do va luong
mua ngay trong giai doan 1986-2005 tai 3 tram
nhiét d§ (An Khé, Pleiku va Tuy Hoa) va 6 tram
mua (An Khé, AuynPa, Pleiku, MDrak, Buon
Hb va Tuy Hoa) duoc str dung lam co s¢ dé danh
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gia tinh khong chic chin ctia mé hinh khi hau
thoi ky nén.

- S6 liéu md hinh khi hau: tong s6 43 thanh
phan trong két qua ciia 21 GCMs twong tng véi
4 kich ban ndng d6 khi nha kinh trong AR5
(RCP2.6, RCP4.5, RCP6.0, RCP8.5) cua IPCC
duoc st dung dé dy tinh khi hau tuong lai trén
LVSB. Cac két qua nay duoc ndi suy tir cac diém
ludi vao toa do cua 3 tram khi tugng va 6 tram
mua bang phuong phap ndi suy song tuyén.

2.2 Phwong phdp ddnh gid tinh khéng chéc
chin ciia két qud duw tinh khi hdu tic mé hinh
khi hdu

C6 nhiéu nghién ctru da dinh lugng tinh
khong chéc chan tir cac két qua du tinh khi hau,
trong d6 ap dung nhiéu phwong phéap véi cac
budc thuc hi¢n khac nhau [11, 17, 26]. Tuy
nhién nhin chung, ¢6 2 cach tiép can chinh: (1)
thong qua qua trinh phan tich tinh nhat quéan gitta
cac két qua mo phong cuia cac thanh phdn mo
hinh khi hau va (2) so sanh gitta cac két qua mo
phong khi hau trong qua khtr véi dir liéu thue do
[11,20].

Trong bai bo nay, tinh khong chic chin ciia
cac két qua duy tinh khi hau tr cac nhém mo hinh
dugc danh gia qua cac chi sb thong ké theo hai
budc:

- Panh gia két qua mo6 phong khi hau LVSB
trong thoi ky nén: Phan tich sai s6 trung binh
(ME), sai sb tuyét d6i trung binh (MAE) va so
sanh bién trinh cac thang trong nam giita cac két
qua mo phong voi sb liéu quan tric tai tram.
Cong thtc tinh ME va MAE nhu sau:

ME = %ZiN:I(Fi —-0p) (1)
N

1

i=1

2)

Trong d6 Fi va O twong ting 1a gia tri mo hinh
va gia tri quan tric ctia mot bién nao do (nhiét
d6, luong mua); N 14 s6 lwong mau.

- Panh gia két qua duy tinh khi hau LVSB
trong twong lai: Phan tich d6 1éch chuan (SD)
cua két qua dy tinh khi hau tai cac bach phan vi
khac nhau.

TAP CHI KHI TUQNG THUY VAN

Gia tri ciia ME cho biét xu huéng léch trung
binh cua gia tri dy bao so véi gia tri quan tric.
Gia tri MAE biéu thi d6 1éch trung binh cua sai
s6 mo hinh nhung khong néi 1én xu hudng léch
cua gia tri du bao va quan tric. PO 1éch chuin
SD cho thay sy chénh l1éch vé gi tri cua timg
thoi diém danh gia so véi gia tri trung binh. Cac
sai s trén dugc ap dung vao bai toan dé danh gia
tinh khong chic chin cta cac nhém mé hinh khi
hau so véi gia tri thuc do. Trong thoi ky nén, néu
ME va MAE cang 16n thi tinh khong chic chin
cua md hinh cang cao, va nguoc lai, néu ME va
MAE cang nho thi tinh khéng chic chin ciia mo
hinh cang thip. Gia tri SD trong thoi ky tuong
lai cang 16n thi tinh khong chéc chin ciia md hinh
cang cao va nguoc lai. Bai bao so sanh cac sai s6
nay cua 4 nhom moé hinh khi hau va lga chon
nhém mo hinh c6 tinh khong chac chin thip nhat
dé dy tinh cho mé hinh khi hau twong lai.

Céc thoi doan nghién ciru gdm: 1986-2005
cho thoi ky nén, 2016-2035 cho thoi ky twong
lai gan, 2046-2065 cho thoi ky giita thé ky va
2080-2099 cho cudi thé ky. Bén nhém mé hinh
khi hau dugc su dung gém:

1) GCMs: Nhém nay gém tong so 43 thanh
phan két qua tir 20GCMs trong cac kich ban
AR5 khiac nhau (RCP2.6: 10 thanh phan,
RCP4.5: 20 thanh phan, RCP6.0: 10 thanh phan,
RCPS8.5: 10 thanh phan);

2) RCMs: Nhom nay gom tong sé 20 thanh
phan két qua, c6 ngudn goc tir mot s GCMs
dugc chi tiét hoa bing RCMs (CCAM, cIWRF
va PRECIS) tuong ung vai cac kich ban khac
nhau;

3) GCMs sau khi hiéu chinh sai s hé thong
(BC-GCMs): cac két qua tir nhém 1 duoc hidu
chinh sai s6 hé théng bang phuong phap hiéu
chinh phan vi (quantile-mapping) [6];

4) RCMs sau khi dugc hi¢u chinh sai sb hé
thong (BC-RCMs): cac két qua tir nhom 2 duoc
hiéu chinh sai sé hé théng bing phuong phap
hi¢u chinh phan vi (quantile-mapping) [6].

Bang 1 thé hién danh sich cac GCMs va
RCMs va cac thanh phan mo hinh khi hau sir
dung trong nghién ctru.
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Badng 1. Danh sach cac GCMs va RCMs dwoc sir dung trong nghién ciru

GCMs RCMs

M6 hinh Kich thudc 6 Mo hinh Kich thudc 6 e . N Do phan giai,

ludi (km) woi (kmy VO Rinh o Thanhphan i (k)
ACCESS1-0 210x 130 HadCM3 410 x 280 ACCESS1-0; 10 km, 5-30N
BCC-CSMI-1  310x310  HadGEM2-AO  210x 130 CCSM4; va 98-115E
CanESM2 310x310  HadGEM2-CC  210x130 .. CNRM-CMS;
CCSM4 130x 100  INMCM4 220 x 165 GFDL-CM3;
CESMI-CAM5 130x100  IPSL-CMSA-LR  410x 210 MPI-ESM-LR;
NorESM1-M

CNRM-CM5  155x 155  MIROCS 155 x 155 30 km, 3,5-27N
CSIRO-MK3-6-  210x210  MPI-ESM-LR 210x210  cIWRF  NorESMI-M  va 97,5-116E
0 25
GFDL-CM3 275x220  MPL-ESM-MR  210x 210 CNRM CM5; 25 km, 6,5-25N
GFDL-ESM2G ~ 275x220  MRI-CGCM3 120x 120 PRECIS GFDL-CM3;  vd99,5-115E
GFDL-ESM2M  275x220  NorESMI-M 275x 210 HadGEM2-ES

2.3 Phwong phdp ddnh gid sw bién doi ciia
cdc yéu té khi hdu twong lai

Mirc do bién ddi ctia cac bién khi hau dugc
tinh toan so v6i thoi ky nén vé6i cong thirc nhu
sau:

- B6i v6i nhiét d6 trung binh:

;
ATfuture = Tfuture - T1986_2005 (3)
- Boi voi lugng mua:
% pe—
P — P1986-2005
AP e = future x100 4)
P1986-2005

Trong d6 AT fuure 12 bién d6i ctia nhiét do trong
tuong lai so véi thoi ky nén (°C); Ty, . 1a gid tri
nhi€t d9 trong tuong lai m6 phong tr mo hinh
(°C); Tioss2005 13 nhi¢t dJ trung binh cua thoi ky
nén (1986-2005) (°C); APfuure 13 bién d6i cta
lugng mua trong tuong lai so véi thoi ky nén
(%); sztu,e la lwgng mua trong tuong lai mo
phong tr mo6 hinh (mm).

Pl9g6—2005 la lugng mua trung binh cua thoi ky

nén (1986-2005) (mm)

3. Két qua

3.1 Pdnh gid tinh khong chic chén ciia cdc
két qua dw tinh khi hiu 6 lwu viee séng Ba tiv
mo hinh khi hdu

3.1.1 Tinh khéng chdc chdn ciia mé hinh khi
héu thoi ky nén

Ddi v6i cac bién nhiét do: Tai tat ca cac tram
trén LVSB, két qua md phong cia GCMs c6 xu
huéng 16n hon s6 liéu thue do, trong khi két qua
tr RCMs c6 xu hudng nhd hon (trung binh trén
toan luu vuc, ME cua GCMs 14 0,23 va RCMs la
-0,65). Chi s6 MAE cua két qua GCMs 16n hon
so v6i két qua cia RCMs (trung binh trén toan
luu vue, MAE cua GCMs la 1,7 so véi 0,84 cua
RCMs). Sau khi ap dung phuong phéap hic¢u
chinh sai sd, cac két qua cia mé hinh GCMs va
RCM s tot hon nhiéu. Cu thé, gia tri ME tai tat ca
cac tram trong luu vuyc béng 0,02 ddi véi BC-
GCMs va 0,0 dbi véi BC-RCMs.

Bdng 2. Sai s6 tuyét doi va sai s6 tuyét doi trung binh ctia nhiét do thoi ky nén trong mé hinh khi

hdu so voi so liéu quan trac

Mb GCMs RCMs BC-GCMs BC-RCMs
hinh Mua  Mua Ca Mua  Mua Ca Mua Mua Ca Mua  Mua Ca
mua kho nam mua kho nam mua kho nam mua kho nam
ME -240 427 -8,5 -3,8 85,7 144 1,6 6,0 2,6 1,4 3,9 1,5
MAE 39,3 79,4 34,1 37,1 116,6 39,3 31,5 55,0 27,2 31,2 49,6 25,7

Dbi v6i cac bién lugng mua: Bang 3 cho thiy
céc gié tri sai s6 ciia md hinh GCMs va RCMs ¢
su khac nhau, voi ME (GCMs) = (-8,5) va ME

(RCMs) =14.,4. Dic biét vao mua kho, két qua
mé hinh so véi két qua thuc do co6 su sai léch
dang ké (ME trong mua kho cia GCMs 14 42,7;

TAP CHi KHI TUQNG THUY VAN
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cua RCMs 1a 85,7). Sau khi hiéu chinh sai $0, sai
s6 trung binh cia GCMs va RCMs déu giam
dang ké, két qua cia ME (BC-RCMs) = 1,5 tbt
hon so véi ME (BC-GCMs) = 2,6). Tuy nhién,
sai sO tuyét ddi trung binh cai thién khong dang
ké (MAE hang nim cua BC-GCMs va BC-
RCMs lan luot 14 27,2 va 25,7). V&i tat ca cac
nhom mo hinh, gia tri MAE trong mua kho kha

16m so v&i mua mua.

So sanh bién trinh lwong mua theo cac thang
trong nam gitta mo phdong va thuc do (Hinh 2)
trong giai doan thoi ky nén cho thay két qua mé
phong ciia nhoém mo hinh khi hau da hi¢u chinh
sai s6 hé thong 1a tot hon han so v6i nhom chua
hiéu chinh sai sd hé théng, dbi v6i ca GCMs va
RCMs, dac biét vao mua mua.

Bang 3. Sai so trung binh va sai so tuyét doi trung binh cua lwong mwa mé phong cua cac nhom

mo hinh khi hdu so voi so liéu quan trdac

Mb GCMs RCMs BC-GCMs BC-RCMs
hinh Mua Mua Ca Mua Mua Ca Mua Mua Ca Mua Mua Ca
mua kho nam mua kho nam mua kho nam mua kho nam
ME 24,0 42,7 -8,5 -3,8 85,7 14,4 1,6 6,0 2,6 1,4 3,9 1,5
MAE 393 79,4 34,1 37,1 116,6 39,3 31,5 55,0 27,2 31,2 49,6 25,7
400 mGCM | 800 2 GCM
300 600
m
200 RCM | 100 uRCM
100 BC. |200 BC.
0 GCM GCM
123456789101112 1'234567289I101112

Hinh 2. Bién trinh lwong mira theo cdc thang trong nam gita mé phong va quan trdc 6 tram
An Khé va Tuy Hoa

Nhu vay, trong két qua mé phong khi hau ¢
LVSB ¢ thoi ky nén, nhém mé hinh da dugc higu
chinh sai s6 hé théng (d6i v6i ca GCMs va
RCMs) c6 tinh khong chic chin thap hon han so
v6i nhém md hinh chua dugc hiéu chinh sai sé.
Trong khi tinh khong chac chan giita hai nhém
GCMs va RCMs (d6i véi ca hiéu chinh va chua
hi¢u chinh) khong c6 sy khac biét o rét. Do do,
trong budc tiép theo ctia nghién ciru nay, bai bao
chi tap trung so sanh tinh khong chic chan cia cac
két qua du tinh & cac thoi ky tuong lai ciia hai
nhém BC-GCMs va BC-RCMs ma bo qua cac két
qua khong dugc hiéu chinh sai s6 hé thong.

3.1.2 Tinh khéng chdc chdn trong cdc dir tinh
khi hdau twong lai cua BC-GCMs va BC-RCMs

Déi v6i cac bién nhiét do: Nhin chung, trong
tat ca cac giai doan tuong lai, tai tit ca cac phan
vi, d¢ 1éch chuan cia BC-GCMs khd 16n so véi
BC-RCMs (Bang 4). Cu thé, trong giai doan
2016-2035, gia tri d 1éch chuan cia BC-GCMs
& phan vi thtr 10 va 90 lan luot 12 0,45 va 0,51,
trong khi cac chi sb nay cia BC-RCMs 1a 0,23
va 0,38. Cang dén cudi thé ky, gia tri do léch
chuén cang cao dbi voi ca BC-GCMs va BC-
RCMs.

Bang 4. Do léch chudn bién nhiét dé ciia BC-GCM va BC-RCM

han vi BC-GCMs BC-RCMs
Giai doa 1ot 50t 90t ™ 10® 350%™ 90 TB
2016-2035 0,45 048 051 046 023 028 038 0,28
2046-2065 0,65 0,71 0,75 0,69 046 0,55 0,60 0,54
2080-2099 1,07 1,12 1,16 1,12 0,97 1,03 1,06 1,01
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MUC BIEN DOI NHIET DO TRUNG BINH TAI TRAM AN KHE
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MUC BIEN DOI NHIET B0 TRUNG BINH TAI TRAM AN KHE
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Hinh 3. Pham vi bién thién suw thay déi nhiét dg trong thé ky 21 ciia BC-GCMs (trdi) va BC-RCMs
(phai) tai tram An Khé

Hinh 3 cho thiy pham vi bién thién nhiét do
clia BC-GCMs va BC-RCMs déu tang dan vao
cudi thé ky. Vao nam 2100, pham vi nay 1én dén
3-4°C,

D6i véi cac bién luong mua: Nhin chung, tinh
khong chic chin ciia BC-GCMs ¢ tat ca céac
phan vi déu & mic cao (Bang 5). Trong giai doan
2016-2035, gia tri d6 léch chuan lan luot 1a
449,89 va 1.167,27 & phan vi thir 10 va 90. Dén
cudi thé ky, cac gia tri nay lan luot 1a 484,81 va
1.272,78 cho thiy su ting nhe cua cac két qua

BC-GCM: s trong sudt thé ky. Poi voi BC-RCMs,
két qua dugc cai thién dang ké, nhung van & mirc
cao. Dic biét trong giai doan tuong lai gan, gia
tri 6 1éch chuén & phan vi tha 10 va 90 giam
xudng con 171,88 va 316,22. Bén cudi thé ky,
cac gia tri nay lan luot 12 247,07 va 482,97. Hinh
4 cho thiy, pham vi bién thién su thay doi lugng
mua ctia BC-GCMs 16n nhét vao giai doan giita
thé ky va giam dan vao cubi thé ky. Trong khi
d6, pham vi bién thién ciia BC-RCMs cang vé
cubi thé ky cang tang.

Bang 5. D¢ léch chuan bién lwong muwa cua BC-GCM va BC-RCM

han vi BC-GCMs BC-RCMs
Giai doa 10" 50™ 90 TB 10" 50™ 90" TB
2016-2035 449,89 613,75 116727 726,06 171,88 219,94 316,22 198,38
2046-2065 474,61 644,13 149278 72568 193,12 257,83 39287 256,61
2080-2099 484,81 679,20  1272,78 72747 247,07 320,10 482,97 332,05
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Hinh 4. Pham vi bién thién suw thay déi heong mua trong thé ky 21 ciia BC-GCMs (trdi) va BC-
RCMs (phai) tai tram Tuy Hoa

Nhu vay, két qua du tinh khi hau tir cac thanh
phan BC-GCMs c¢6 tinh khong chic chan 16n
hon so véi cac BC-RCMs. Phan tiép theo sé sir
dung két qua tir BC-RCMs dé duy tinh khi hau

tuong lai & LVSB.

3.2 Két qud dy tinh khi hdu twong lai ¢ luu
vire song Ba

Nhu da phan tich ¢ trén, mdt trong nhiing
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ngudn gy nén tinh khong chic chin trong két
qua dy tinh khi hau theo cach tiép can top-down
chinh 1 xem xét cac kich ban phat trién KT-XH
hodc kich ban phat thai KNK khac nhau [12, 24].
Vi vdy, nghién ctru nay khong dy tinh diéu kién
khi hau tuong lai & LVSB theo céc kich ban nay,
ma xem xét tat ca cac kha ning c6 thé xay ra cia
khi hau tuong lai, trong moi diéu kién phat trién
KT-XH va phat thai KNK trén luu vuc, voi gia
thiét mdi két qua dy tinh khi hau tir mo hinh tmg
véi mdi kich ban duoc cho 1a 1 kha ning c6 thé
xdy ra cua khi hau tuong lai.

3.2.1 Su bién d6i ciia yéu té nhiét do

Muc tang nhiét d trung binh nam tai tram
Tuy Hoa cao nhat so v6i 2 tram An Khé va
Pleiku (Hinh 5). Cu thé, mirc ting trung binh
nim 3,8°C & giai doan twong lai gan; 4,4°C &
gitta thé ky va 4,8°C & cubi thé ky. Trong khi do,
tai cac tram An Khé va Pleiku c6 muc tang nhiét
d6 khong dang ké. Nhin chung c6 thé thay mirc

34

tang nhiét do tai cac tram trén LVSB cang tang
dan vao giai doan cubi thé ky.

Trén LVSB, nhié¢t do khong khi c¢6 sy phan
héa theo dg cao dia hinh va cac mua trong nam.
O phﬁn thuong ngué)n cua luu vuc, nhiét do
trung binh la 23°C, trong khi ¢ khu vuc ha du
gan bién, nhiét do trung binh hang nim la
khoang 27°C. Hinh 6 cho thdy mtc ting nhiét do
trung binh niam trén LVSB ¢6 su phan b theo
khong gian, cang xudng ha luu luu vyc thi mirc
tang nhiét do cang cao. Ngoai ra, khu vuc ven
bién c6 nén nhiét d6 cao hon nén co xu hudng
muc tang nhi¢t d0 cao hon so véi khu vuc
thuong ngudn c6 nén nhiét do thip. Didu d6 cho
thdy, nén nhiét do trén LVSB trong tuong lai ¢6
su chénh 1éch ro rét gitra cac vung theo vi tri, do
cao dia hinh, gy ra nhirg hau qua vé bién ddi
khi hau nghiém trong hon ¢ vung c6 mic tang
nhiét do cao.
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Hinh 5. Khoang dao dong twong lai cua nhiét do trung binh nam tai 3 tram
(a) An Khé (b) Pleiku (c) Tuy Hoa
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Hinh 6. Ban do thé hién mirc ting nhiét dg trung binh nam thoi ky (a) TLG(b) GTK(c) CTK
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3.2.2 Su bién d6i ciia yéu t6 lrong mira

Nhin chung, mtrc tdng lvong mua trung binh
nim trong tat ca giai doan twong lai déu c6 xu
huéng tang so vai thoi ky nén tai tat ca cac tram,
mirc ting nhidu hon vao giai doan giira thé ky so
v6i cubi thé ky (Hinh 7). Cu thé, tram An Khé c6
muc tang lugng mua trung binh nam vao thoi ky
tuong lai gan 1a 14,0%:; 18,0% vao gitra thé ky va
12,3% vao cudi thé ky. Trong khi d6, tram Tuy
Hoa c6 mirc ting lugng mua trung binh ndm thap
nhét so véi cac tram trén luu vuce, cu thé, muc
tang luong mua trung binh ndm 8,3% vao tuong
lai gan; 8,7% vao giita thé ky va 6,9% vao cudi
thé ky. Trong mdi giai doan twong lai, muc ting
lwong mua vao mua kho (7,6%-31,1%) déu cao
hon so véi muc tang lugng mua vao mua mua
(5,1%-14,5%) va c6 mirc ting cao nhat vao giai

BAI BAO KHOA HQC

doan gitra thé ky (Hinh 8, 9).

Bén canh d6, lugng mua trén LVSB c6 su
phan bd khong déu theo khong gian va thoi gian
dan dén su bién ddi lugng mua tai cac vung co
su khac biét. Vung thugng luu c6 muc tang
lugng mua trung binh ndm cao hon vung ha luu
ven bién trong giai doan twong lai gan va giita
thé ky; viing phia tay luu vuc c6 mirc ting lugng
mua trung binh nim cao vao giai doan cudi thé
ky. Vi dy, ving Dong Truong Son c6 mua kho
kéo dai tir thang I dén thang VIII, luong mua
khong nhiéu nén c6 muc ting luong mua trong
tuong lai thap hon so voi ving Tdy Trudng Son
va vung Trung gian, gdy hau qua han han, suy
giam dong chay vao mua kiét khién cho min
xam nhap sdu vao trong séng, dan dén tinh trang
thiéu nudc cang nghiém trong.

ram mus
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Hinh 7. Ban do thé hién mirc ting lwong muwa trung binh nam thoi ky (a) TLG (b) GTK (c) CTK
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Hinh 8. Ban do thé hién mikc ting lwong muwa trung binh mia khé thoi ky
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Hinh 9. Ban do thé hién mike ting lwong mua trung binh mia khé thoi ky
(a) TLG (b) GTK (c) CTK

4. Két luin

Trong bai bdo nay, cac tac gia da danh gia
tinh khong chic ciia 4 nhém mo hinh khi hau &
LVSB tir két qua mo phong thoi ky nén va du
tinh thoi ky tuwong lai, tr @6 lwa chon nhom mo
hinh c6 tinh khong chéc chan thip nhat dé dua ra
du tinh khi hau cho toan LVSB trong tuong lai.
Két qua danh gia tinh khong chéc chan cia mo
hinh khi hau trong thoi ky nén cho thiy k¥ thuat
hiéu chinh sai s6 hé thong c6 hiéu qua hon k¥
thuat chi tiét hoa dong lyc trong viéc nam bt
diéu kién khi hau thuc té tai luu vuc. Trong két
qué du tinh tuong lai, k¥ thuat chi tiét hoa dong
luc c6 biéu hién tét hon trong vi¢c han ché tinh
khong chéc chin trong du tinh diéu kién két qua
tuong lai trén luu vuc, cu thé nhém mo hinh BC-
RCMs cho ¢6 d6 1éch chuan thap hon hin so véi
nhom moé hinh BC-GCMs.

Theo két qua du tinh diéu kién khi hau turong
lai & LVSB theo két qua BC-RCMs, ddi vai cac
bién nhiét o, murc tang nhiét d6 dao dong tu 0-
4,8°C trong cac giai doan tuong lai. Vung ha luu
ven bién c6 nén nhiét do cao nén c6 mirc ting
nhiét d§ trung binh nam cao hon vung thuong
lwu luu vuce trong cac giai doan twong lai. Doi
véi cac bién luong mua, trong twong lai muc
tang luong mua trung binh nam tai cac tram c6
su khéac biét. Vung thuong luu c6 mic tang
luong mua trung binh ndm cao hon vung ha luu
ven bién trong giai doan twong lai gan va giita
thé ky; vung phia tay luu vic ¢6 mic ting luong
mua trung binh nim cao vao giai doan cudi thé
ky. Trong muiia mua, mirc ting lwong mua thap
hon so v6i mua kho (mua mua la 5,1%-14,5%,
mua khoé 1a 7,6%-31,1%) va c6 muc tang cao
nhat vao giai doan giita thé ky.

Loi cam on: Két qua ciia bai bdo la mét phan két qua nghién ciru ciia NCS Vii Thi Vin Anh voi
dé tai “Cdch tiép cin két hop giita dw tinh khi hdu va ngudng hoat déng ciia hé thong trong danh
gid tac dong ciia BPKH dén tai nguyén miede trén leu vue séng - Ap dung cho heu viee séng Ba”.
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FUTURE CLIMATE PROJECTION OF BA RIVER BASIN IN THE
UNCERTAIN CONTEXT OF CLIMATE MODELS
Phan Thi Thuy Duong!, Vu Thi Van Anh"?, Nguyen Thi Tuyet!
"Hochiminh University of Natural Resources and Environment
?Hochiminh University of Technology

Abstract: This investigation evaluates uncertainties of baseline simulations and future projec-
tions in the Ba river basin (BRB) of 4 groups of climate models: Global Climate Models (GCM:s),
Regional Climate Models (RCMs), bias-corrected GCMs, bias-corrected RCMs. The methods used
for evaluating uncertainties in baseline are analyzing Mean errors (ME), Mean absolute errors
(MAE). The annual variations were compared between simulation data with monitoring data at 3
temperature stations and 6 precipitation stations. The estimation the future baseline climate by an-
alyzing the standard deviation (SD) of climate estimation results at different percentiles. Since then,
the study chooses the model group which has the lowest uncertain values to project future climate
condition in the BRB in future. The results in baseline period show that the bias-corrected climate
model group gives significant lower uncertainties than the unbias-corrected ones. In the results of
future projections, the downscaling technique seems to be more effective in reducing the range of un-
certainties. Therefore, BC-RCMs models are chosen to project the future climate condition in the
BRB. For temperature variables, increasing variation ranges from 0 to 4,8°C in comparison with
baseline period, which the high temperature region will have higher variation range of increase. For
annual precipitation variables, variable range of increase is higher in the large annual precipita-
tion regions, variable range of increase in the rainy season is lower than in the dry season.

Keywords: Uncertainty, Climate model outputs, The Ba River basin, Climate change.
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