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Tém tit: Hién nay, dudi tic dong ciia Bién doi khi hdu (BDKH), cdc trdn mua lon ngady cang xay
ra thuong xuyén hon. Kich ban BDKH cho Viét Nam cho thay lwong mua cyc tri c6 xu thé bién
déng 16m, ddc biét vimg Nam Trung Bé va Tay Nguyén. Dé lam ré hon vé bién dong ciia muwa Iom
trong tuwong lai do tac dong ciia BPKH, bai bdo tdp trung phdn tich, danh gid sit thay doi ciia mura
1, 3, 5, 7 ngay I6n nhat cho ving Nam Trung Bé va Tdy Nguyén theo cdc kich ban BPDKH trung
binh (RCP4.5) va cao (RCP8.5). Muwoi mét mé hinh khi hdu toan cau dwoc sir dung dé mé phong
bién déng ciia miea I6n dwedi tic dong cia BDKH. Két qud cho thdy lwong mwea 1, 3, 5, 7 ngay lom
nhdt trong twong lai tinh trung binh ca 11 mé hinh ¢6 xu thé tang trén toan bg khu viee nghién ciru.
Pa s6 cdc mé hinh déu cho xu thé tang nhung mikc dg rat khdc nhau tir trén 0% cho dén 70-80%.
Luong mua cé sy bién dong rat 1om tuy theo kich ban, mo hinh tinh toan, dit liéu ddu vao ciing nhu
cdac phwong phap thu hep quy mo va hi¢u chinh sai s6. Vi vy, khi sir dung cdc két qua mua 16m theo
kich ban, cdn c6 si danh gid can thdn, tham khdo thém cdc mé hinh va nghién civu khdc dé c6 do

tin cdy cao hon.

Tir khoéa: Bién doi khi hau, mua 16n, mo6 hinh khi hau toan cdu, Nam Trung Bo, Tay Nguyén...

1. PAT VAN PE

Trong cac bai toan thuy vin thiét ké, luong
mua cuc tri bao gém ca cuong do va thoi doan
13 mdt trong nhitng d6i tuwong can duoc quan
tam, nhat 1a trong cac bai toan lién quan dén
dong chay Ia.

Nghién ctru trude dy cho thdy, cac tran mua
16n ngay cang xay ra thuong xuyén hon do su
gia ting néng d6 khi CO2 trong khi quyén
(Gordon va nnk, 1992). Kich ban Bién dbi khi
hau (BPKH) cho Viét Nam dugc Bo Tai
nguyén va Moi truong cong bd (Bo Tai nguyén
va Mbi truong 2009, 2012, 2016) cho thiy nhin
chung cuong d6 mua mot ngay 16n nhit c6 xu
thé bién dong 16n, dic biét & Nam Trung Bo va
Tay Nguyén noi c6 su khac bi¢t manh mé gitra
cac vung va gitra cac kich ban. Trong bao cao
ndm 2012, ngoai trir Pa Nang, Kon Tum, céc
tinh con lai thuoc Nam Trung Bo va Tay
Nguyén lrong mua mot ngay 16n nhit c6 xu
huéng giam tir 10% dén 40% theo kich ban phat

! Truong Pai hoc Thuy loi.

thai trung binh B2. Két qua cua bao cdo nay
dugc xay dung dua trén mdé hinh PRECIS
(lwong mua cyc tri) két hop tham khao phan
mém SDSM va SIMCLIM. Ngb Lé An (2016)
stt dung két qua md phong tir mo hinh khi hau
khu virc HadGEM3-RA ciing cho két qua twong
dong theo cac kich ban trung binh (RCP4.5) va
cao (RCP8.5) khi da s6 ving nghién ctu c6
luong mua mot ngdy 16n nhit c6 xu thé giam.
Tuy nhién, theo Kich ban BDKH va Nudc bién
dang nam 2016 cua BO Tai nguyén va Moi
truong, dua trén 5 mo hinh khi hau khu vuc thi
lwong mua mot ngay 16n nhét lai co xu thé ting
tir 10-80% d6i véi ca hai kich ban RCP4.5 va
RCP8.5. Diéu nay cho thiy c6 su bat dinh trong
két qua tinh toan kich ban mua trong tuong lai
(nhit 13 mua 16n) do phu thudc vao kich ban,
md hinh khi hau, sb liéu dau vao va cac phuong
phap giam quy mé va hiéu chinh sai sé.

Pé l1am rd hon vé bién dong ciia mua 16n
trong tuong lai do tac dong cua BDKH, nghién
clru tap trung danh gia va phan tich sy bién d6i
cua mua 1, 3, 5, 7 ngay lon nhét cho vung Nam
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Trung Bo va Tay Nguyén theo cac kich ban
BDKH trung binh (RCP4.5) va cao (RCP8.5) st
dung nhiéu mé hinh khi hau toan cau khac nhau.

2. DU LIEU VA PHUONG PHAP NGHIEN

Dit liéu mwa ngay tinh toan liy tir 11 mo
hinh khi hau toan cau, duoc Uy ban lién chinh
phu vé BPKH (IPCC) sir dung trong cac bao
cao vé& BPKH (IPCC, 2013) v6i hai kich ban

cUu bién ddi khi hau 1a RCP4.5 va RCP8.5. Thong
2.1. Dir liéu tin vé cac md hinh dugc trinh bay & Bang 1.
Bing 1. Cac mé hinh Khi hiu toan ciu sir dung trong nghién ciru
TT | Tén mo hinh Trung tam Qubc gia Do phan giai
1 | ACCESS 1.3 | Cuyc Khi tugng Uc 1,875°x 1,25°
2 | CanESM2 Trung tim M6 hinh va phén tich khi hau Canada 2,81°x2,79°
3 | CMCC-CMS | Trung tim Dia Trung Hai vé BDKH Italia 1,875° x 1,865°
4 | CNRM-CM5 | Trung tam Qudc gia Nghién ctru Khi tuong Phap 1,40° x 1,40°
5 | CSIRO-MK3.6 | T6 chirc Nghién ctru Khoa hoc va Cong nghiép Uc 1,875° x 1,865°
Lién bang
6 | FGOALS-g2 Vién Vit Iy Khi quyén, Vién Khoa hoc Trung Qudc 2,81°x2,79°
7 | GFDL- Phong thi nghiém dong luc hoc dia vat ly My 2,50° x 2,00°
ESM2G
8 | HadGEM2-CC | Trung tim Met Office Hadley Anh 1,875°x 1,25°
9 | IPSL-CM5A- | Vién Pierre Simon Laplace Phap 2,50° x 1,268°
MR
10 | MIROCS5 Vién Nghién ctru khi quyén va dai duong Nhit Ban 1,40° x 1,40°
11 | MPI-ESM Vién Khi twrgng Max Planck Dtrc 1,875° x 1,865°

Dir liéu mua ngay thuc do cta 93 tram nam
trén khu vuc Nam Trung Bo va Tay Nguyén
dugc sir dung nhim mé ta tinh chat dia phuong
ctia lugng mua. Chudi s6 lidu duge ly tir thoi
diém do dac dau tién tuy thudc tung tram cho
dén nam 2005 (thoi diém két thuac moé phong
qua khtr cia cdc m6 hinh khi hau), day cling
dugc coi 1a thoi ky nén sir dung dé danh gia
bién dong so véi twong lai. Nhitng s6 liéu bi
thiéu, bat thuong cua timg tram do duoc phan
tich danh gia nhdam b sung, diéu chinh cho phu
hop. Mang luéi cic tram do su dung trong
nghién ctru dugc mo ta ¢ Hinh 1.

2.2 Phwong phap nghién ciru

Céc m6 hinh khi hau toan cau ludn c6 sai s
trong md phong so vdi cac dit liéu quan trac bé
mat dat. Cac sai sd nay xay ra khong chi do cau
tric md hinh ma con do cic két qua tinh toan
dugc thé hién trung binh hoa trén mot pham vi
khong gian 16n, dang cac 6 ludi. Dé mé ta ding
hon tinh chat dia phuong ciia mua, cic 0 ludi
kich thudc 16n c6 thé duoc giam nho bang cac
moO hinh dong lyc (md hinh khi hau viung —

RCM) hoic hiéu chinh sai s6 vé timg tram do
trong khu vuyc bang phuong phap hiéu chinh
thong ké. M6 hinh dong luc ¢6 wu diém mo ta
qua trinh bién dong cac dic trung khi tuong
theo ban chat vat Iy coa qua trinh dong luc
nhung né doi hoi tai nguyén tinh toan lom. Cac
phuong phap hiéu chinh sai s6 thong ké chu yéu
dura trén cac phan tich quan hé thong ké, vi thé
s& c6 hiéu qua hon khi cic ngudn tai nguyén
tinh toan bi han ché.

Trong nghién ctu nay, cic két qua luong
mua ngay mo phong tir 11 mo hinh khi hau toan
cau s& dugc hiéu chinh sai s6 thong ké vé timg
tram do mua trong vung. Hi¢u qud m6 phong
ctia tmg mo hinh va bién dong cic dic trung
mua 16n trong twong lai dugc danh giad thong
qua céc chi ticu.

- Phuong phap hiéu chinh sai sé thuong ding
1a ¢6 ging diéu chinh gia tri trung binh, phuong
sai va phan b tan suit cia lugng mua tinh toan
thé hién béng mdt ham F c6 dang:

B, = Fyn(Pm) (1)
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Trong d6: Fo 1a gia tri mua tinh toan dugc
hiéu chinh, Py, 1a gid tri mua tinh todn va Fp, la
ham s mé ta tin suat mua tinh toan.

Mdi quan hé trong phuong trinh (1) co thé
dugc md hinh hoa theo ham bién d6i c6 dang
(Ines va Hansen, 2006; Piani va nnk, 2010):

Py = Fo ' (Fm(Pm)) (2)

Véi P, Py, 1an luot 1a lugng mua thyc do va
luong mua tinh toan tor m6 hinh. Ham F,, & day
13 ham phan bd Iuy tich cua lwong mua tinh
toan. Fs* 1a ham nghich dao ciia ham phan b
luy tich twong tng véi lwong mua thuce do.

Ham bién ddi phan vi kinh nghiém thuong
duogc str dung dé giai quyét cong thirc (2) (Boe
va nnk, 2007; Gudmundsson va nnk, 2012; Ngo
Le An va nnk, 2017) v&i ham phan b luy tich
lugng mua duogc tinh toan trén cac phan vi kinh
nghiém dé tinh toan hiéu chinh lwong mua cta
cac moO hinh cho phu hop véi cac gia tri do dac
thuc té.

110°00"E M1°0'0"E
h h

N

16°00°N RBaNdag | 3 RGN
. f o
. L S8 G
Quéng Nem . ' oV
. ° 5\
/ ) .- AN
15°0'0"N Qudrg Nqov [-15°00"N
K&n Tum
. '3
H SRR
Binh DAA 2
14°00°N-| . e % ot - 400N
Gia Lai
.
.
® phaven
13°0'0"N-{ M * * [-13°0'0"N
. \ .
.
o Mk Lak ¢ &
. . ¥
Knénhdod.
s
12°00°N-{ - . R . AP F12:00'N
NieThedr
Lampény .
v Chu thich
Binh Thuén
11°0'0"N+| Y Tram do mua [-11°0'0"N
Ranh gigi tinh
0 375 75 150

T T T T T
107°0'0"E 108°0'0"E 109°0'0"E 110°00"E 1M1°0'0"E

Hinh 1. Ban dé khu vuc va cdac tram do muea
dung trong nghién cuu

- Chi tiéu danh gia: sai s trung binh, sai sd
dd léch chuan cua cac dic trung mua 16n duogc
tinh trung binh trong tung giai doan (thoi ky
nén, thoi ky tuong lai giita thé ky 2040-2069 va
thoi ky twong lai cudi thé ky 2070 — 2099) cua
ca 11 mo hinh.

3. KET QUA NGHIEN CUU

3.1 M6 phéng qua khir

Hinh 2 thé hién két qua trung binh sai s6 (a)
va do léch chuan sai sd (b) giita két qua mo
phong gia tri lwong mua 1 ngay 16n nhit cua 11
md hinh vé&i thuc do khu vuc nghién ciru. Ung
v6i mdi mo hinh, hop trang bén trai thé hién sai
s6 gitra két qua mo hinh ban dau véi thuc do,
hop den bén phai thé hién sai s6 sau khi da hiéu
chinh sai s6 cia mé hinh. Céc hop biéu thi pham
vi bién doi twong Gng cac phan vi 25% dén
75%. Gach ngang giita cac hop thé hién gia tri
trung binh.

Tt hinh 2a, b cho thdy, lwong mua ngiy
trong qué khir dugc mé phdéng c6 sy phu hop
dang ké véi diéu kién dia phuong sau khi thuc
hién budc hiéu chinh sai s6. Trudc khi hiéu
chinh, chénh I¢ch gitra trung binh va dd Iéch
chuin cta lvgng mua 1 ngdy 16n nhat cia mo
hinh vé6i thyc do 13 rat 16n. Luong mua 1 ngay
16n nhét nhin chung déu nho hon so véi trung
binh thuc do tir 50mm cho dén 150mm, cé biét
c6 nhitng truong hop chénh léch dén 250mm
nhu & moé hinh CSIRO-QCCCE, CMCC-CMS,
IPSL. Sau khi thuc hién budc hi¢u chinh sai sd,
lwong mua trung binh 1 ngay 16n nhat cua cac
md hinh di x4p xi v6i thuc do (dao dong trong
khoang + 5mm). Tuong tu, tri s6 do léch chuan
trung binh cling da dugc cai thién tur chénh 1éch
-10mm dén trén -70mm xudng con £ Smm (xét
trong pham vi phan vi 25% dén 75%). Cac mo
hinh CMCC-CMS, CNRM-CMS5, FGoals,
HadGEM2 thé hién su phu hop tét & ca gia tri
trung binh va d6 léch chuan cta chudi mua 1
ngay 16n nhat. M6 hinh CSIRO-QCCCE cho két
qua mo phong kém nhét khi ca trung binh sai sd
va d6 1éch chuan sai s van thip hon kha nhiéu
so véi thuc do sau khi da hiéu chinh sai sé.

3.2 M6 phéng tuwong lai

Su thay doi lugng mua 1, 3, 5, 7 ngay 16n
nhat theo hai kich ban RCP 4.5, RCP 8.5
twong ung cho 2 giai doan 2040-2069 va
2070-2099 khu vic nghién ciru duoc ldy trung
binh theo 11 mo hinh thé hién & Hinh 3. Cong
thirc tinh toan su thay d6i dugc trinh bay &
phuong trinh (3) nhu sau:
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Trong do: Xit, Xonn tuong ung la gia tri
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Hinh 2. Trung binh (a) va dé léch chudn (b) sai sé giita lwong muea tinh todn 1 ngay Iém nhat
cua 11 mo hinh GCM voi so liéu thuc do o 93 tram mua trong khu viec nghién cuu.

Két qua cho thiy luong mua 16n c6 xu hudng
tang manh & ca 4 truong hop thoi gian mua 1, 3,
5 va 7 ngay, ngoai trur luogng mua 1 ngay 16n
nhit cia kich ban RCP 4.5 tinh trung binh trong
giai doan 1 tu 2040 — 2069 c6 su gidm nhe
khong dang ké (khoang 3% thé hién bang hinh
tron khong mau) ¢ 3 tram do Lak, Pong Tring
va Ta Pao. Giai doan 2 tur 2070-2099, lugng
mua 16n ¢6 xu thé tang thém so véi giai doan 1.

Pbi v6i luong mua 1 ngdy 16n nhat, muc
tang phd bién tir 10-20% & giai doan 1 & ca hai
kich ban. Trong khi & giai doan 2, mirc ting phd
bién 1a tir 20-30% tap trung nhiéu & cac vj tri
ven bién (ngoai trir tram Chu Prong & Gia Lai).

Véi thoi gian mua dai hon tir 3 dén 7 ngay,
mirc ting phd bién 1a tir 20-30%, riéng truong
hop kich ban RCP 8.5 ¢ giai doan 2 véi1 thoi
gian d4nh gia 5, 7 ngay thi muc ting phd bién tir
30-40%.

Su bién dong luong mua theo cac md hinh
khac nhau dugc thé hién tir Hinh 4 dén Hinh 7
tuong ung voi lugng mua 1, 3, 5, 7 ngay lon
nhét cho mot sb Iuu vuc dai biéu trong khu vuc:

trung binh toan by khu vuc (TBKV), Vu Gia
Thu Bdn (VGTB), Tra Khuc (TK), séng Cai
Nha Trang (Cai), song Ba, Kone, Sésan va
Srépok. Theo d6, bién dong trung binh luong
mua mdi luu vuc duoc thé hién bang cac hinh
hop thé hién phan vi tir 25% dén 75% cua 11
md hinh. Nét ngang trong mdi hdp tuong tng
v6i1 phan vi 50%, con hinh thoi tuwong rng véi
gia tri trung binh. Phin nét gach duoc kéo dai
dén pham vi 1,5 1an khoang cach phan vi giita
phan trén va dudi cua hop. Dau (+) bén ngoai
thé hién cac gia tri ngoai I¢.

Ngoai tru truong hop kich ban RCP 4.5 mo
phong giai doan 1 Gng v61 lugng mua 1 ngay
16n nhat (Hinh 3a) van c6 su sai khac vé ting
giam luong mua 16n so voi thoi ky nén, cac mod
hinh nhin chung déu cho két qua lrong mua 16n
tang trén cac luu vuc du co su sai khac ro rét vé
lugng gitta cdc moO hinh. Muc do chénh Iéch
gitta cac mo hinh (xét trong phan vi 25% dén
75%) bién dong tir 10% cho dén 50% (dic biét
14 Tuu vuc song Srépok) thé hién rd tinh bét dinh
trong mé phong muwa ctia mdi mé hinh GCM.
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Pbi v6i truong hop ¢ Hinh 4a, kha nhiéu moé Ba, Kone, Srépok va Cai Nha Trang cho du xét
hinh cho thay su thay do1 gidm vé luong mua vé€ trung binh thi luvgng mua & céc luu vyc nay
trung binh 1 ngay l6n nhat & cac luu vuc song  cé su gia tang.

R45_7 2

O -5-00 e 001-1000 e 10.00-20.00 @ 20.00-30.00 @ 30.00-40.00 @ >40

Hinh 3. Si thay doi (%) ciia heong muwea 1, 3, 5, 7 ngay 1om nhat so véi thoi ky nén cia 2 kich ban
RCP4.5 va RCPS.5 ung voi giai doan 1(2040-2069) va giai doan 2 (2070-2099).
Rx y z: Ky hiéu cho kich ban x ung voi lwong mua thoi dogn y tai giai doan z
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RCP4.5: 2040 - 2069 RCP8.5: 2040 - 2069
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Hinh 4. Bién dong trung binh luwong mwa 1 ngay lon nhat trén mot so luu vue chinh
S0 VOl thoi ky nén
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Hinh 5. Bién dong trung binh luong mua 3 ngay Iém nhdt trén mét sé lwu vue chinh
S0 VOl thoi ky nén

. . RCP4.5: 2040 - 2089 . ) 2 ” RCP8.5: 2040 - 2069
80 | (a) T 3 Ol T
' eo | i
50
& 7
i ] i
E a® 30 ]
o
S 20| | T
, ol ld ]
° i
10 -10 4
TBKY VGTE Ba kKone TK SosanSrepok Gai TBKY VGTB
. ., . RCP4.5: 2070 - 2099
= 100 [ *
B8O | (e) T ()
70
H & 80
80 .
i T T -
50 : i i 60 i E
: H
40 p H - o e i
hid i 3 ¥ ==
a0 ) <« i g 40
- =1 L P el L L © g
i ¥ oy
it | : - E ! L § B
0 p———= — T R T -
e X i (=]
10 ks S LGCCCTTTRT CER RPN SN
TBKY VGTR @a  Kone TK  SaesanSrepok Cal TBKY VGTEB Ba Kone TK SeasanSrepok Csi

Hinh 6. Bién dong trung binh luong mua 5 ngay Iém nhdt trén mét sé lwu vue chinh
S0 VOl thoi ky nén
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RCP4.8: 2040 « 20069
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Hinh 7. Bién dong trung binh luong mua 7 ngay Iém nhdt trén mét sé lwu vue chinh
S0 VOl thoi ky nén

4. KET LUAN

Mudi mét mé hinh GCM di dugce st dung dé
md phong bién dong ciia mua 16n trong twong
lai dudi tac dong cua BPKH. Két qua cua céac
md hinh nay da duoc hiéu chinh sai s nham thu
dugc cac két qua mo phong c6 do tin cy cao
hon. Nhin chung, cic mdé hinh sau khi hi¢u
chinh déu cho két qua sai léch mua 16n khong
dang ké. Cac mo hinh CMCC-CMS, CNRM-
CMS5, FGoals, HadGEM2 cho két qua danh gia
phil hop nhat con mé hinh CSIRO-QCCCE thi
cho két qua kém nht.

Lugng mua 1, 3, 5, 7 ngdy 16n nhat trong
twong lai (dén cudi thé ky 21) c6 xu thé ting
trén toan bg luu vyc tinh trung binh cad 11 mod
hinh. Pa s6 cac md hinh ciing déu cho xu thé
ting nhung mirc do rat khac nhau tir trén 0%
cho dén 70-80%, diéu nay thé hién sy khong
chic chin cia cac mé hinh moé phong BDKH.
Nhin chung trén toan khu vuc Mién Trung va

TAI LIEU THAM KHAO

Tay Nguyén, mua 1 ngay 1on nhat caa kich ban
RCP8.5 c6 xu thé ting manh hon, va khoang
dao dong cua do6 khong chic chin ciing rong
hon so vo1 kich ban RCP4.5, tuy nhién cac thoi
doan khac khong r5. Mua 16n nhét 3 ngdy c6 xu
thé tang nhiéu hon so v&i mua 16n nhit cioa 1
ngay, 5 ngdy va 7 ngay. Mot sb it md hinh mo
phong cho xu thé giam du khong dang ké so véi
thoi ky nén nhu mé hinh CNRM-CM35, CSIRO-
MK3.6, FGOALS-g2.

Két qua nghién ctru nhin chung ciing kha
twong ddng véi kich ban BPKH va nuéc bién
dang cho Viét Nam ndm 2016. Mua l6n trong
tuong lai theo cac kich ban cé su bién dong rat
16n tuy theo kich ban, mé hinh tinh toan, dir liu
dau vao ciing nhu cac phuong phap thu hep quy
md va hiéu chinh sai s6. Vi vay, khi str dung céac
két qua mua 16n theo kich ban, can c6 su danh
gia can than, tham khao thém cac mé hinh va
nghién ctru khac dé c6 do tin cay cao hon.
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Abstract:
IMPACT OF THE CLIMATE CHANGE ON EXTREME PRECIPITATION
IN SOUTH CENTRAL AND CENTRAL HIGHLANDS OF VIETNAM ACCORDING
TO MULTI - GLOBAL CLIMATE MODELS

Currently, under the impact of climate change, heavy rains occur more and more frequently.
Climate change scenarios for Vietnam show that extreme rainfall tends to vary widely, especially in
the South Central and Central Highlands. To further clarify the heavy rainfall in the future due to
the impacts of climate change, the article focuses on analyzing and evaluating the changing of the
average maximum 1, 3, 5, 7-day rainfall in the research area for the RCP4.5 and RCPS.5
scenarios. Eleven Global Climate Models have been used to simulate the fluctuations of heavy
rainfall under the impacts of climate change. The results show that most of the models have an
upward trend of rainfall with great variation from over 0% to 70-80%. The rainfall varies greatly
depending on the scenarios, calculation models, input data as well as the methods of narrowing and
error correction. Therefore, in order to increase the reliability of the results, it sould be carefully
evaluated and refered to other models and studies.

Keywords: Climate change, extreme precipitation, global climate model, South Central, Central
Highlands.
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