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Tém tat: Phuong phdp chi tiét héa déng luc duoc dp dung dé du tinh bién déi khi hdu chi
tiét cho khu virc Ha Tinh. B6n mé hinh khi hGu khu virec @6 phén gidi cao bao gém CCAM, c/lWRF,
PRECIS, RegCM dworc dp dung dé tinh todn chi tiét hda két qud ciia mé hinh khi hdu toan céu cho
khu vire tinh Ha Tinh. Phuong phdp théng ké duoc dp dung dé hiéu chinh két quad tir cdc mé hinh
theo sé liéu quan trdc tai cdc tram khi tuong thdy vdn. Mirc do tin cdy cia két qué dv tinh nhiét
dé va muwa dugc phdn tich va khuyén nghij trong st dung. Budng quan hé Cuong dé - Théi doan
- Tén sudt mua trong twong lai do tdc déng cta bién déi khi hdu duwoc xdy dung dé phuc vu viéc
tinh todn thiét ké cdc cong trinh tiéu thodt nudc dé thi.

Ttr khéa: Dv tinh khi hdu dé phén gidi cao, thay déi cta IDF do bién déi khi héu.

1. Mé& dau

Bién d6i khi hau (BDKH) d3 va dang tac
déng truc tiép dén doi sdng kinh té - x3 hdi va
mai trudng cla Viét Nam, trong d6 céc khu vye
ddng bang va ven bién mién Trung dugc danh
gid la chju tdc ddng manh nhat. Do d3c thu vé vi
tri dia ly va dia hinh, trong nhitng nam qua Ha
Tinh d3 chiu nhiéu thiét hai vé ngudi va tai san
do cdc hién tuwong thoi tiét cwc doan nhu bio,
mua |0, ngap lut, [T quét, gid tay kho ndng,...

Bai bdo nay trinh bay cac két qua chi tiét
hda Kich ban BDKH va nudc bién dang cho Ha
Tinh dua trén Kich ban BPKH va nuwdc bién
dang nam 2016 cha Viét Nam. Mirc d6 tin cay
cta két qua dy tinh khi hau dwoc xac dinh va
khuyén nghi cho ngudi sir dung. Sy thay déi
cla mua cyc doan thé hién bdi sy thay doi
clia duong quan hé Cuong do - Thoi doan -
Tan suat (IDF) mua hién tai va tuong lai do tac
déng cla BPKH duogc xdy dung dé phuc vu
viéc tinh todn thiét ké cac cdng trinh tiéu thoét
nuwdc do thi.

NOi dung trong bai bdo nay duoc trich tlr
két quad nghién ciru cha Vién Khoa hoc Khi
tuwong Thay vdn va Bién déi khi hdu vé phan
tich khi hau hién tai va twong lai phuc vu cong
tac quan ly ngudn nwéc tai tinh Ha Tinh trong
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khudn khé clia dy an hop tac gitra Viét Nam va
Vuong quéc Bi v “Qudn ly ngudn nudc téng
hop va Phdt trién dé thi trong méi lién hé vdi
bién déi khi hdu tai Ha Tinh”.
2. Phurong phap va sé liéu
2.1. Phwo'ng phap

Phuong phap chi tiét hda déng lwc duoc sl
dung dé xay dwng kich ban BDKH dd phan giai
cao cho tinh Ha Tinh. B&n mé hinh khi hau khu
vue duwoc dp dung bao gobm: CCAM, RegCM,
PRECIS va clWRF. Mdi md hinh cé cac phuong
an tinh todn khac nhau dya trén két qua tinh
toan tlr cdc mé hinh toan ciu cda IPCC, 2013

(Hinh 1) [2].
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Hinh 1. So d6 chi tiét héa déng luc

dé phén gidi cao




Sy thay d6i ca nhiét d6 va mua dugc so
sanh vai thoi ky co s& 1986-2005, day ciing |a
giai doan duogc IPCC dung trong bdo cdo lan
tht ndm (AR5, 2013) [5].

Da6i vdi nhiét do:

* *

ATfuture N Tfuture_T1986-2005

Dai véi lvong mua:
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Trong dé: ATfuture 13 bién ddi clda nhiét
do trong twong lai so vdi thoi ky co s& (°C),
T*future la nhiét dé twong lai (°C), T* ... o0
la nhiét do trung binh cta thoi ky co s& (°C);
AR, . la bién doi cla lvgng mua trong tuwong
lai so v&i thoi ky co s& (%), R*, . la luong
mua tuong lai (mm), R* .~ la lwgng mua
trung binh clta thoi ky co s& (mm).

M6 hinh khi hau dong luc c6 wu diém la
md phdng tét cac qud trinh vat ly va hda hoc
trong khi quyén, tuy nhién khé phan dnh duoc
cac yéu t6 dia phuong va mé hinh déu ton tai
sai s6 hé théng nhat dinh. D& khac phuc diéu
nay, phuong phap thdng ké (hiéu chinh phan
vi - Quantile Mapping) dugc ap dung dé hiéu
chinh két cda mé hinh theo s6 liéu thuc do tai
tram quan trac [4, 6].

Qua phan tich va danh gia sai s6, da chon
duwgc cdc md hinh thanh phan tét nhat dé
xay dung kich bdn BDKH chi tiét cho Ha Tinh:
D3&i vdi nhiét do |a td hop 8 trong tdng s6 12
phuong an tinh todn cta 4 md hinh (4 phuong
an CCAM, 3 phuwong an PRECIS va 1 phuong
an clWRF); d6i v&i mua la t6 hop 3 phuong an
clia mé hinh PRECIS [2, 3].

Ham phan bé cwc tri Gumbel duoc sir dung
dé phan tich s6 liéu thoi doan ngan tai tram Ha
Tinh va xdy dung dudng IDF mua trong diéu
kién hién tai. Hdm phan bd Gumbel ciing duoc
ap dung dé phan tich k&t qud mua sau hiéu
chinh cia mé6 hinh dé xay dung dudng IDF cho

tuong lai do BDKH. K&t qua tinh todn mua tw
2 kich ban RCP4.5 va RCP8.5 dugc sir dung dé
xay dung duong IDF theo 3 phuwong an [3]: (i)
Phuong an nhiéu kha ndng xay ra nhat: Phan
vi 50% cla tap hop cac thanh phan du tinh; (ii)
Phuwong 4n cé tac ddong cao: Phan vi 75% cla
tap hop cac thanh phan du tinh; (iii) Phuwong
an tac dong thap: Phan vi 25% clha tap hop cac
thanh phan dy tinh.

2.2. 56 liéu

S8 liéu duoc sir dung bao gém: (i) SO liéu
tinh toan tr 4 mo hinh khi hau khu vuc; (ii)
S6 lieu quan trac vé nhiét do, lwvong mua
ngay clta 3 tram khi twong Ha Tinh, Ky Anh va
Hwong Khé. S6 liéu mua thoi doan ngan tir 10
phut dén 24 gi® trong giai doan 1984-2014 tai
tram khi twgng Ha Tinh dugc s& dung trong
tinh toan dudong IDF [3].

3. Két qua va thao ludn
3.1 Kich ban bién déi khi hdu cho Ha Tinh

Nhiét d6 trung binh: Theo kich ban RCP4.5,
vao dau thé ky 21, nhiét do6 trung binh ndm &
Ha Tinh tdng 0,6°C so v&i thoi ky co s&; gilra
thé ky tdng phé bién 1,4+1,6°C; dén cubi thé
ky tdng 2+2,1°C. Theo kich ban RCP8.5, vao
dau thé ky tdng 0,8+1°C; gilra thé ky tang
phd bién 1,9+2,1°C; va dén cudi thé ky tang
3,5+3,8°C. Nhiét d6 tdng nhiéu nhat (3,8°C) &
Huong Khé va tang it nhat (3,5°C) & Ky Anh
(Hinh 2).

Luwgng mwa: Theo kich ban RCP4.5, luong
mua nam vao dau thé ky tdng 10 + 12% so vdi
thoi ky co s&; gilta thé ky ting 13 + 20%; va
dén cudi thé ky tang phé bién 5 + 15%. O khu
vuc phia Déng lwgng mua tang nhiéu hon so
v@i khu vuc phia Tay. Theo kich ban RCPS.5,
murc ting khdng chénh léch nhiéu so vdi kich
ban RCP4.5, vao dau thé ky tdng 10 + 15%;
gitta thé ky ting 12 + 15%, tang trén 20% &
tram Huwong Son; dén cudi thé ky tang 15 +
25%, ting nhiéu nhat & phia Dong Bic cua
tinh (Hinh 3).
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Hinh 2. Bién déi nhiét dé trung binh ndm (°C) & Ha Tinh theo kich ban RCP4.5 va RCP8.5
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Hinh 3. Bién déi lwong mwa ndm & Ha Tinh theo kich ban RCP4.5 va RCP8.5

3.2. Mire d6 chwra chdc chdn trong cdc kich
badn bién déi khi hdu

Murc dd chuwa chac chan cla cac kich ban
BDKH duoc xic dinh theo két qud tinh todn
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cla tét ca cac phwong an tinh.

D8i vdi nhiét do, mirc dd chua chic chan

duoc danh gia theo phan vi 10 (can dwdi) va
phan vi 90 (can trén). Theo kich ban RCP4.5,




khoang bién déi cla nhiét dd binh quan nam
cla Ha Tinh vao dau thé ky, gitta thé ky va
cudi thé ky tuong &rng 1a 0,3+1,1°C; 1,0+2,2°C
va 1,4+3,0°C. Theo kich ban RCP8.5, khoang
bién d6i twong ng 13 0,6+1,3°C; 1,4+2,9°C va
2,8+5,0°C (Hinh 4).

D6i véi lwgng mua ndm, mirc do chua chac
chan duwoc danh gia theo phan vij 20 (can dudi)
va phanvi 80 (can trén). Theo kich badn RCP4.5,
khoang bién d6i cla lvgng mua ndm cla Ha

Tinh vao dau thé ky, gitta thé ky va cudi thé
ky twong Ung la 7+15,9% tai tram Ha Tinh,
3,4+ 17,6% tai tram Huwong Khé, 7,5+16,2%
tai tram Ky Anh; 6,7+26,3% tai ca 3 tram; va
1,5+27% tai ca 3 tram. Theo kich ban RCP8.5,
khoang bién d6i tuwong ng 1a 7,8+18,3% tai
tram Ha Tinh, 5,9+23,1% tai tram Huong Khé,
6,8+15,2% tai tram Ky Anh; 7,9+20,8% tai cd 3
tram; va 12,9+29% & tram Ha Tinh, 8,6+22% &
tram Hwong Khé va 10,2+22,1% & tram Ky Anh
(Hinh 5).
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Hinh 4. Mrc d6 chua chdc chdn cua cdc kich bén vé nhiét dé (°C) trung binh ndm
(viing mau xanh, mau dé & khodng dao déng cda thay déi nhiét dé tir phdn vi 10 dén 90 twong tng
vdi kich ban RCP4.5 va RCP8.5)
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Hinh 5. Miirc @6 chura chdc chdn cua cdc kich bén vé lvong muwa ndm
(viing mau xanh dwong, xanh ld cdy ld khodng dao déng cua thay déi lwvong mwa ném
tir phén vi 20 va phdén vi 80 twong trng vdi kich ban RCP4.5 va RCP8.5)

3.3. Thay déi ciia mwa cwe doan do bién déi
khi hgu
a) Budng IDF mwa tai Ha Tinh trong diéu kién
hién tai

S6 liéu mua tu ghi tai tram khi twong Ha
Tinh trong giai doan 1984-2014 dugc khai
toan dé tinh toan xdy dung dudng IDF mua
cho khu virc thanh phé Ha Tinh. K&t qua duwoc
trinh bay trong Hinh 6 va Bang 1.

DI véi mura 6 tén sudt Idp lai 100 ndm - sy
kién mua rat hiém khi xdy ra: Cwong d6 mua
thoi doan 10 phat 1&n nhat 1a 295 mm/gid,
tuong ng vdi tong lugng mua trong 10 phat

la khodng 49 mm; cuwdng d6 mua thoi doan 1
gio' Idn nhat 1a 177 mm/gid, theo s6 liéu quan
trac 31 ndm (1984-2014), sy kien mua nay d3
xay ra 1 [an vao ndm 2013; cwdng dd6 mua thoi
doan 1 ngay I&n nhat 1a 29 mm/gi® tuong rng
vOi lvgng muwa 696 mm/ngay.

Déi v&i mua cé tén sudt Idp lai 25 ndm:
Cudng d6 mua thoi doan 10 phat I1&n nhat 13
245 mm/gi®, su kién mua nay d3 xdy ra 1 lan
vao nam 2013; cwdng d6 mua thdi doan 60
phut |&n nhat va 24 gid |&n nhat tvong ng |a
121 mm/gi® (da xay ra 2 lan) va 23 mm/gio.

Déi véi mua cé tan sudt Idp lai 2 ndm:
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Pudng cong IDF ciua mwa tram Ha Tinh théi ky hién tai (1984-2014)
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Cuong d6 mua thoi doan 10 phdt, 60 phut
va 24 gio lan luot 13 145,5 mm/gio, 77,4 mm/
gio' va 11,5 mm/gi® (Bang 1), s6 lan quan trac
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Hinh 6. Bwong IDF mwa tram Ha Tinh theo sé liéu thuc do (1984-2014)

duoc cdc su kién nay twong &ng la 17, 16 va
14 [an.

Bdng 1. IDF mwa tram Ha Tinh theo sé liéu mua thuc do (1984-2014)

Tan sudt 10 30’ 60’ 2h 6h 12h 24h
Iap lai
2 nam 145,5 99,7 77,4 55,2 30,5 19,9 11,5
5 nam 185,6 133,2 104,2 76,3 44,6 29,1 16,3
10 nam 2121 155,3 1219 90,3 53,9 35,1 19,4
25 nam 245,7 183,3 144,3 108,0 65,7 42,7 23,4
50 nam 270,5 204,1 160,9 121,1 74,5 48,4 26,4
100 nam 295,2 224,7 177,4 1341 83,1 54,0 29,4

b) Budng IDF mua tai Ha Tinh trong diéu kién
khi hdgu twong lai

Két qud tinh todn mua tlr cdc mé hinh
theo céc kich ban RCP4.5 va RCP8.5 cho cac
giai doan gilta va cudi thé ky dugc dung dé
tinh todn xay dung dudng IDF mua cho twong
lai khu vuc thanh phd Ha Tinh. Cac duong
IDF dugc xay duwng theo 3 phuwong an khac
nhau, thé hién mirc d6 thay déi cia mua cuc
doan trong tuwong lai do tac dong cha BDKH:
(i) Phuong an cé nhiéu kha ndng xay ra nhat

Phiong an dé xiy r nhidlt = Gidra thé ky

m.’ 4 it

3800 =1 Nk

3001 —*=5 Niim
%m.a o N
;:uu i .—f—al.ﬂn

10 e 3 N

= 100 Nim

duogc dya trén giad tri trung vi cla tat ca cac
k&t qua tlr cdc mo hinh; (ii) Phuong an cé tac
déng cao duoc dua trén phan vi 80 cla céc
k&t qua tinh todn; (iii) Phwong &n cé tac déng
thap dwoc dwa trén phan vi 20 cda cac két qua
tinh todn.

Phwong dn c6 nhiéu khd néng xdy ra nhdt:
Cudng dd mua & cac thoi doan va cac tan suét
I3p lai déu tang vao giai doan gilra thé ky; dén
cudi thé ky, cuorng d6 mua gidm & cac thoi
doan ngan va tang & cac thoi doan dai hon.
 Phing iin d€ xiy ra nhdt = (:uc‘_.i rr._é k¥
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Hinh 7. Bwdong IDF mwa tram Ha Tinh theo phuong dn cé nhiéu khd néng xdy ra nhat
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Phuwong dn co tdc dong cao: Cuwong do
mua & tat cd cac thoi doan va cac tuan suat
I3p lai déu tang dang k& & ca 2 thoi ky twong

Phuwng 4n tic djng lim nht - Gida thé ky

—=}Nam_ |
==5Nim |
b Niim |
=415 Niim
== 5i) Nitm
<= 100 N |

] 3 ] L] 1 15 1L} Pl u

lai. Cu thé, cwdng dd mua rng véi tan suat lap
lai 100 ndm cd thé tang khoang 100% vao giita
thé ky va hon 60% trong thoi ky cudi thé ky.
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Hinh 8. Buwong IDF mwa tram Ha Tinh theo phwong dn co tdc déng cao

Phuong an cé tadc ddng thap: Theo phuwong
an it tdc dong, cwdng dd mua trong hau hét
cac thoi doan va tan suat 13p lai giam trong ca
2 giai doan twong lai. Mrc gidm I&n nhat xay
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ra vao cudi thé ky 21 tai tram Ha Tinh. Miec
gidm cla cuwdng dé mua vao gilta thé ky dao
déng trong khoang tir 5 dén 37% va vao cudi
thé ky mdrc giam 13 tir 1 dén 56%.

Phuerng dn it tie Qing nhit - Cubi thé k¥
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Hinh 9. Bwdong IDF mwa tram Ha Tinh theo phuong dn cé tdc déng thép

4. Két luan

Két quad nghién clru chi tiét hoa kich ban
BDKH khu vuce tinh Ha Tinh cho thay:

Nhiét d6 trung binh ndm va cdc mua & Ha
Tinh trong twong lai déu ¢ xu thé ting Ién so
v3i thoi ky co s& 1986-2005, mirc tang phu
thudc vao cac kich ban RCP. Nhiét d6 & khu vuc
phia Bac cla tinh tdng nhiéu hon & phia Nam.
Dén cudi thé ky, nhiét d6 trung binh ndm & Ha
Tinh cé murc ting khodng 2,1°C theo kich ban
RCP4.5 va 3,7°C theo kich ban RCP8.5.

Lugng mua ndm & Ha Tinh cé xu thé tang
& hau hét céc thoi ky theo ca hai kich ban RCP.
Dén cudi thé ky, lwong mua ndm & Ha Tinh
tang phé bién tlr 10-15% theo kich ban RCP4.5
va 15-20% theo kich ban RCP8.5. Lvgng mua
nadm & khu vurc ven bién tdng nhiéu hon so vdi
khu vurc sju trong dat lién.

Qua phan tich vé tinh chua chac chan cda
kich ban BDKH, cé thé thay két qua du tinh
nhiét do va lwvgng mua cta Ha Tinh cé dai bién
déi kha 1on, dic biét 1a d6i v&i lwvong mua. Vi
thé, khi sir dung kich ban BDKH dé danh gia tac
doéng cliia BBDKH, can phan tich cac kha nang cé
thé xay ra trong twong lai cda cac bién khi hau,
tham van thém y kién cta chuyén gia dé xac
dinh cdc gia tri phu hop.

BDKH cé tac dong dang ké d&n méi quan hé
Cudng dd - Thoi doan - Tan suat cda mua tai
Ha Tinh. Cu thé, theo phwong an cé nhiéu kha
nang xay ra nhat, cwdng d6 mua theo cac thoi
doan va tan suat lap lai déu ting trong tuong
lai. D8i v&i phwong &n cé tac ddng cao, cuong
dé mua ing vdi tan sudt 13p lai 100 ndm cé thé
tang |én dén 100% vao gilta thé ky va tang I&n
hon 60% vao cudi thé ky.
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CLIMATE PROJECTIONS AND ASESSMENT OF CHANGES
IN EXTREME RAINFALL FOR HA TINH PROVINCE

Vu Van Thang, Tran Thuc, Mai Van Khiem, Luu Nhat Linh,
Ha Truong Minh, Hoang Thi Thuy Van
Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: Dynamic downscaling method was applied for climate change projection. Four
high-resolution regional climate models include CCAM, cIWRF, PRECIS, RegCM were used to
downscale results of global climate models for the region of Ha Tinh province. Statistical bias-correction
methods were applied to calibrate the results from the model basing on the observed data at the
meteorological stations. Confidence level of the projected temperature and rainfall were analyzed and
recommendation for use are provided. The Intensitive - Duration - Frequency curve (IDF) of rainfall in
the future as a result of climate change was constructed to serve the purpose of computation and
design of urban drainage.

Keywords: Climate change projections, Changes in rainfall IDF due to climate change.
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