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NGHIEN CUU TAC PONG CUA BIEN POI KHI HAU PEN LU
THIET KE TREN CAC LUU VUC SONG THUQC TINH BINH PINH

Tran Thi Tuyét', Lé Thi Hai Yén', Ngé Lé An', Nguyén Thi Thu Ha'

Tém tit: Bién doi khi hdu (BPKH) cé tac ddng Ién dén mua Iom, lam thay doi dé Ion dong chay I,
ddc biét la lii thiét ké. Pd cé nhiéu cdc nghién civu vé tac dong ciia BDKH dén dong chay lii thiét ké
nhung chu yéu maoi dung lai o mot mo hinh khi hau don lé hoac chi danh gia cho mot vi tri cu thé.
Bai bdo thuc hién nghién ciru sir dung bon mé hinh khi hdu vimg (RCM) danh gid sw thay doi dong
chay dinh lii cho cdc lwu vuc song thuoc tinh Binh Dinh vi day la khu vuc co su bién dong manh mé
vé mua theo khong gian ciing nhir dang va sé c¢6 nhiéu cdc cong trinh hé chira hoat déng. Céc
phwong phdp hiéu chinh sai so thong ké dwoc dp dung nham thu dwoc dit liéu miwea, nhiét dé mé
phong trong twong lai phit hop. Mé hinh SWAT dwoc g dung dé mé phong dong chdy theo khong
gian. Két qua danh gid sy thay doi dong chay dinh lii theo tan sudt va khéong gian dwoc thé hién
trén ban do. Nhin chung, dong chay dinh li ¢ xu hiedng ting ¢ da sé ving thudc tinh Binh Dinh
giai doan 2020-2045 voi muec tang tie 2-5% nhung ciing co khoang 30-50% dién tich con lai co xu
hwéng dong chay dinh lii giam ¢ giai doan 2060-2085 tuy thudc vao tan sudt, diéu nay thé hién tinh
bdt dinh ciia sw thay doi dong chady dinh li phy thudc vao cdc kich ban BPKH, mé hinh khi hdu, tan

sudt danh gid ...

Tir khoa: Bién dbi khi hau, 1 thiét ké, luu vuc séng Binh Pinh, RCM, SWAT...

1. PAT VAN DE

Bién d6i khi hau (BDKH) lam gia ting nguy
co xdy ra cting nhu mtrc do 1 lut do mua 16n
(IPCC, 2013). O Viét Nam, di c6 nhicu cac
nghién ctru vé tic dong cua BPKH dén tai
nguyén nudc, tuy nhién cic nghién ciu vé
BDKH dén lii ciing nhu I thiét ké con it va han
ché. Déi véi mua sinh 1, cac bao cdo vé kich
ban BPKH va Nudc bién dang cho Viét Nam
cua Bo Tai nguyén va Moi truong (BO Tai
nguyén va moi trudong, 2009, 2012, 2016) déu
dd dua ra két qua thay d6i luong mua thdi doan
ngin (mot ngdy 16n nhét) cho cic ving khac
nhau theo cac mdc thoi gian va kich ban. Sy
thay d6i nay duoc thé hién bang cach tinh trung
binh hoa theo khéng gian cho pham vi cap tinh,
tinh trung binh theo két qua tinh toan cua cac
mo hinh va trung binh cho ca giai doan phan
tich nén khong thé hién duoc rd su bién dong
gita cac tan suat Iii khac nhau. Lé Thi Hai Yén

"' Bai hoc Thuy loi
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va nnk (2017) da danh gia tac dong cia BbKH
dén lrong mua cyc tri thoi doan ng?in xem Xxé&t
nhiéu moé hinh khi hau khac nhau. Tuy nghién,
két qua nghién ciru chi dua ra cac két qua thay
ddi trung binh ciing nhu do bét dinh cta luong
mua cyc tri theo cac mé hinh khi hau toan cau
ma khong xét dén cac sy thay doi ung véi cac
tan suat khac nhau. Cac nghién ctru tinh toan tac
dong ctia BDKH téi dong chay lii thiét ké ciing
da co mot sd nghién ciru. Ngd Lé An (Ngo Lé
An, 2015a; Ngbé Lé An va nnk, 2015b) da tinh
toan sy thay doi cua luu luong i thiét ké cho
mdt sb hd chira nhu A Vuong, Buon Tua Srah
c6 xét dén tac dong cia BDKH. Tuy nhién cac
nghién ctru nay chi dung lai ¢ viéc sir dung mot
mo hinh khi hau viing, két qua tinh toan chi xét
cho mét vi tri cy thé 1a ho chira.

Bai bdo nay thuc hién nghién clru tac dong
ctia bién doi khi hau dén dong chay li (cu thé 1a
dong chay dinh Iii) tng v6i mot sd tan suat hiém
thuong dung co xét dén su khac biét cia cac md
hinh khi hau viung ciling nhu kich ban BDKH.
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Pham vi nghién ctru tap trung cho cac luu vuc
song thugc tinh Binh Dinh (Hinh 1) vi day la
mdt khu vuc c6 su bién d6i manh m& vé khi
héau, da va dang c6 nhiéu cac ho chia hoat dong
trong khu vuec.

2. PHUONG PHAP NGHIEN CUU

2.1 Dix liéu

2.1.1 Dir liéu mo hinh khi hdu vang

Dt li¢u khi twong (mua, nhi€t do) moé phong

trong tuong lai theo cac kich ban cua BBKH
duoc ldy tir 4 mo hinh khi hau ving (RCM -
Regional Climate Model) c6 pham vi bao trum
khu vuc nghién ctru. Dt liéu cdc mo hinh nay
duoc cung cip mién phi, bao gdm cac dic trung
khi tugng thoi doan ngay cho hai kich ban
thuong dung la RCP 4.5 va RCP 8.5.

D6 phan gidi cling nhu md hinh bién, co
quan quan ly dugc trinh bay ¢ Bang 1.

Bang 1. Cac m6 hinh RCM sir dung trong nghién ciru

TT | M6 hinh RCM | Mé hinh GCM bién | D¢ phan gidi Co quan
] CCLMS5-0-2 EC-EARTH 0.44°x0.440 | ©One dong mo hinh khi hau
gi61 han vung
2 CCLMS5-0-2 MPI-ESM-LR 0.44°x0.440 | ©One dong mo hinh khi hau
gi61 han vung
o o | Trung tam Khi tugng, Vién
3 REMO2009 MPI-ESM-LR 0A44X048° | e Max Planch. Do
4 | HadGEM3-RA HadGEM2-AO 0.44°x0.440 | Vién nghién clru khi tuong
quoéc gia Han Quoc
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Hinh 1. Ban do khu viec nghién curu va vi tri cac
tram do muwra lan cdn
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2.1.2 Dir liéu khi twong thuy van thuwce do

S6 liéu mua va nhiét do thuc do thoi doan
ngay trong thoi ki nén (1980-2005) duoc lay
tor 9 tram do: An Hoa, Binh Tuong, B6ng Son,
Pé Di, Hoai An, Hoai Nhon, Phu Cat, Quy
Nhon, Vinh Kim. S6 liéu dong chay ngiy
trong khu vuc dugc ldy tir hai tram Binh
Tuong va An Hoa.

2.1.3 Dir liéu khong gian

Dit liéu dia hinh dugc liy tir ban d6 s6 do cao
(DEM) ¢6 d0 phan giai 90m SRTM (CGIAR-
CSI) (http://srtm.csi. cgiar.org/ SELECTION/
inputCoord.asp). Cac sb liéu vé tham phu, loai
dat... dugc thu thap tir t6 chirc Nong 1am Thé
gi61 (FAO) c6 d6 phan gidi 1km x 1km.

2.2 Phwong phap nghién ciru

2.2.1 Higu chinh sai so

Luong mua va nhiét o duoc mé phdng béng
cac mo hinh khi hau ving c6 sai s6 nhat dinh so
v6i thue té do nhiéu nguyén nhan nhu bj trung
binh hod trén 6 ludi, cadc dic trung vat Iy cua
vung khong dugc md ta chinh xac, hodc céac
bién dau vao khic nhau.. (Maurer va nnk,
2008). Do viy, dé str dung két qua dau ra cia
cac moO hinh khi hdu vung, cdc phuong phap
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hiéu chinh sai s thuong duoc ap dung nham
thu dugc dir liéu tinh todn hop ly.

- Béi voi dic trung mua, phuong phap thong
ké hiéu chinh sai s6 thuong dung hién nay la
phuong phap hiéu chinh phén vi do tinh don
gian, phi tham s6 va kha ning ung dung cho
nhiéu d6i twong ma vin dam bao két qua tot
(ThemeBl va nnk, 2010).

Theo Piani va nnk (2010), ham hiéu chinh
c6 dang:

P-? = F:_ll:Fm.l:-P"'.-}] (1)

Trong d6 Py, Py twong tng la lugng mua
thuc do va lugng mua moé phong. F,, Fn, trong
g 13 ham phéan b luy tich cta lugng mua thuc
do va mo phong.

- Béi véi cac dic trung nhiét dg, bao cdo s
dung phuong phap hiéu chinh sai s6 don gian
(Lehner, 2006):

SOEM — Oor L ET,.E“EN':M': — r'fl{'-'-:'i?i.:rr] (2)

4 - o
d.m o

Trong do6 752", T2 twong ung la nhiét do

ngdy mo phong va thuc do; TEcHeeen T RcMEase
tuong Ung la nhi¢t do trung binh thang cua mo
hinh RCM thoi ky twong lai va thoi ky nén.

2.2.2 M6 phong dong chdy va danh gia sw
thay doi dong chdy dinh lii trong twong lai

Pé mo phong dong chay ngay tir mua thoi ky
nén va tuong lai, nghién ctru st dung mé hinh
SWAT (Neitsch va nnk, 2011), 1a mé hinh duoc
trung tam Phuc vu nghién ctru ndng nghi€p cua
My phat trién. M6 hinh SWAT 13 mé hinh
thong sd phan bd sir dung cac sé liéu dau vao
thay doi theo khong gian nhu cac dic trung khi
tuong, dia hinh, tham phu. Két qua tinh toan mo
phong dong chay cia mé hinh ciing dugc thé
hién theo khong gian tai cac tiéu luu vuc nén
phu hop v61 muc ti€éu mod phong dong chay theo
cac tiéu Iuu vuc cta nghién ctru nay. Can cir vao
s6 liéu dia hinh, mang luéi séng ngoi, toan bd
cac luvu vyc séng thudc tinh Binh DPinh dugc
chia thanh 49 luu vuc con.

Sy thay d6i dong chay ngay 16n nhat ing véi
cac tan suat thiét ké trong tuong lai ¢ ting thoi
ky tinh toan so véi thoi ky nén duoc tinh theo
cong thirc sau:
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AQ.‘:g.ﬂmx F(Qxb) = ‘.Q:lg:n axp r:'@ngmn.c;.' ner / « 100 (3)

Q)‘\j)"r!ﬂ.'.‘;.‘ R

Trong d6 AQugmaxp 12 su thay d6i (%) cua
dong chay ngay 16n nhit trong tuong lai tng voi
tan suit p, Qngmaxp t1 VA Qnemaxp nen trong ung 1a
dong chay ngay 16n nhat trong tuong lai va thoi
ky nén tng véi tan suét p.

Nhiéu nghién ctru di ching minh c6 mdi
quan hé tuyén tinh giita dong chay 1én nhét
tirc tho1 (Qmax) V61 dong chay trung binh ngay
16n nhat (Qng max) durgc thé hién bang phuong
trinh c6 dang (Fuller, 1914; Langbein, 1944;
Gray, 1973):

Hmar = x4y, A% (4)

Cnymax )

Véi x, v, k 1a cac hé sb hang s6; A 1a dién
tich luu vuec.

Do vay, su thay d6i dong chay tic thoi 1on
nhét thiét ké theo cac kich ban trong tuwong lai
c6 thé coi 1a xap xi v6i su thay d6i dong chay
ngay 16n nhat thiét ké so v6i thoi ky nén.

2.2.3 Phan tich tan sudt

Pé phan tich tan suat 1ii, bai bao sir dung ham
phén b tan suat Pearson III 13 ham phan b tan
suat Iy thuyét thong dung & Viét Nam trong cac
bai todn phan tich khi tuong thuy van (Bo Thuy
loi, 1977).

Ham phan bd luy tich Pearson III c6 dang
(Sing V.P., 1998):

FO) = 5 (e () ©)

Véia>0,b>0va0<c<xlacac tham so.

2.3 Kich ban tinh toan

Do thoi diém két thiic thoi ky nén cua cac mo
hinh RCM la nam 2005 nén trong nghién ctu
nay, giai doan 1981 — 2005 dugc coi la giai
doan thoi ky nén. Bao céo lwa chon 2 giai doan
trong twong lai 1a 2020-2045 va 2060-2085 d¢
danh gia sy thay d6i dong chay dinh 1i thiét ké
dai dién cho nira dau va nira cudi cua thé ky 21.

3. KET QUA NGHIEN CUU

3.1 Su thay doi cac dic trung khi twong

3.1.1 Sur thay déi ciia nura mét ngay Ién nhat

Tir chudi s6 litu md phong trong twong lai
theo cac kich ban BDKH va cac mé hinh RCM
da duoc hiéu chinh sai sb, lrong mua mot ngay
16n nhéat trong nam tai cac tram do dugc trich
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xuét dé danh gia so sanh voi chudi sb liéu mua
mot ngay 16n nhat thoi ky nén. Lugng mua mot
ngdy 16n nhét tinh trung binh trong cac giai

doan twong lai cia 4 mo hinh khi hau véi 2 kich
ban so vo1 thoi ky nén tai 9 tram do mua dugc
trinh bay ¢ Bang 2.

Bing 2. Sy thay ddi ciia lwong mwa mdt ngay 16n nhét trung binh giai doan xét ca 4 mé hinh
RCM va 2 kich ban BPKH so véi thoi ky nén (%)

. Bong . Hoai Phu Vinh Hoai Quy Binh
Thoi ky An Hoa Dé Gi R ,
Son An Cat Kim Nhon Nhon Tuong
2020-2045 -0,3 0,7 4,1 2,9 4,7 2,0 0,2 2,1 -4.6
2060-2085 -6,1 -6,8 1,8 -4,0 2,8 3.4 -5.9 -4,0 -6,1

Bang 2 cho thiy, lwong muwa mot ngay 16n
nhét trung binh giai doan so v6i thoi ky nén
nhin chung c¢6 xu thé giam, dic biét 1a & giai
doan 2 tai da sb cac tram do mua. Tuy nhién, sy
thay d6i nay khong nhiéu, trong khoang +5%,
diéu nay co thé giai thich vi lwong mwa mot
ngay 16n nhét trong twong lai 3 dwogc tinh trung
binh cho ca giai doan tir ca 4 md hinh RCM két
hop voi 2 kich ban.

3.1.2 Sw thay déi vé nhiét dp

Su thay ddi cua nhiét do trung binh lru vuc trong
tuong lai tai hai giai doan 2020-2045 va 2060-2085
s0 v6i thoi ky nén duge trinh bay ¢ Hinh 2.

Nhin chung, nhiét ¢ 16n nhat va nho nhét co
xu thé ting & da s6 cac mo hinh trong cé hai giai
doan, ngoai trrt m6 hinh CCLMS5-0-2 (EC-
EARTH) cho nhiét d¢ 16n nhat c6 xu thé giam &
ca hai giai doan.

3.2 M6 phéng dong chay

Trén céc luu vyc song thudc tinh Binh Dinh
chi c6 hai tram do dong chay la Binh Tuong va

An Hoa hoat dong tor nam 1981. Tu giai doan
2000 trg vé sau, dong chay tai cac tram do nay
bi 4anh huong boi hod chira diéu tiét nén khong
con tinh ty nhién. Do vay, mé hinh SWAT
dugc xay dung mo6 phdéng dong chay cho céc
luu vuc song thudc tinh Binh Pinh dugc hi¢u
chinh va kiém dinh cho cac thoi ky 1982 —
1990 va 1991 — 1999. Trong md hinh SWAT,
bdo céo lwa chon mé dun tinh bdc hoi tiém
nang theo cong thirc Hargreaves (Hargreaves
va nnk, 1982) do cong thuc nay chi doi hoi sb
litu ddu vao 1a nhiét d6 16n nhét, nhd nhat
(Tmax, Tmin) pht hop véi diéu kién thu thap sb
liéu mo6 phdng tr BDKH.

Két qua hiéu chinh va kiém dinh mé hinh cho
dong chay mdé phdng thoi doan ngay ¢ tram do
Binh Tudng c6 hé s6 Nash lan luot 1a 0,65 va
0,55 1a chép nhan duoc khi méat do tram do khi
tuong han ché va tap trung chu yéu & phia ha
luu déng be‘ing ven bién, thiéu cac tram do &
ving thuong ngudn, nui cao.

a) b)
30 20
] + HAD45 18 *| « Hanes
20 X = 16 x | |
a n] ' * ® | m HADSS : m HADS85
10 ! : EC45 uig "8 st 07 . " EC45
4 S ® ¥ £’ X A ‘s ® * IR § m » A
g i < ECB5 0. e 5 y | % EC85
i & MPI45 & X @ \ A MPI45
> A - 4 x ( i A
® MPIg5 i X o MPIBS
il A 06 rS
A REMO45 ' REMO45
20 REMOS5 94 " REMOS5
A L A ——Trung binh 0 ——Trung binh
-3.0 0.0
oWV VI VI X X X XK oV VI VI X X X XK
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Ki hiéu: HAD: HadGEM3-RA; EC: CCLM5-0-2 (EC-EARTH); MPI: CCLM5-0-2 (MPI-ESM-LR); REMO: REMO2009
(MPI-ESM-LR). 45 va 85 twong ung la kich ban Rcp4.5 va Rep8.5.
Hinh 2. Su ting giam nhiét @ I6m nhdt (Tpa) va nhé nhdt (Tpi) so voi thoi ky nén cia giai doan
2020-2045 (a, b) va giai doan 2060-2085 (c,d)
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Hinh 3. Dong chay thwc do va mo phong tai Binh Twong giai doan hiéu chinh (trai)
va kiém dinh (phdi)

Ap dung céc cong thire hiéu chinh (1), (2) vao
cac két qua mod phong mua, nhiét do ctia cac méd
hinh RCM dé ¢6 dugc s6 liéu mua, nhiét 4 trong
tuong lai phtt hop véi diéu kién dia phuong.

M6 hinh SWAT sau khi hiéu chinh va kiém
dinh s€ mo6 phédng dong chay trong twong lai theo
cac kich ban BbDKH va cac m6 hinh RCM khac
nhau véi s6 liéu mua, nhiét do dau vao dugc hiéu
chinh sai s6 theo cac phuong trinh (1), (2).

3.3 Panh gia sw thay doi dong chay
16n nhat

Pé danh gia sy thay doi dong chay 16n nhét
trong tuong lai & hai giai doan so véi thoi ky
nén, cac bude danh gid dugc thuc hién nhu sau:

1) Tir két qua mo phong dong chay ngay tir
mo hinh SWAT, chudi s6 liéu dong chay ngay
16n nhat nam cho hai giai doan 2020-2045 va
2060-2085 duoc tach ra tir chudi dong chay
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ngay mo phong cho ting tiéu luu vue.

2) Dong chay ngay 16n nhét thiét ké cho giai
doan nén va hai giai doan tuong lai tai tirng tiéu
luu vyc duoc tinh toan theo phan b tin suét
Pearson III cho cic tan suat hiém thuong dung
1a 0,01%, 0,02%, 0,1%, 0,2%, 0,5% va 1,0%
dua trén chudi s liéu dong chay ngay 16n nhat
vira dugc xay dung ¢ budce 1.

3) Panh gia sy thay doi dong chay ngay 1on
nhét thiét ké so vdi thoi ky nén theo cong thic
(3). Sy thay d6i dong chay ngay 16n nhét thiét
ké nay cling chinh 1a sy thay d6i dong chay tirc
thoi 16n nhat thiét ké dua trén gia thiét quan hé
tuyén tinh giita hai ddi twong nay (muc 2.2.2).

4) Su thay doi dong chay dinh li thiét ké
trung binh cho timg tiéu lwu vuc duoc lay bang
két qua trung binh tir 4 m6 hinh RCM va 2 kich
ban BDKH RCP4.5 va RCPS.5.
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5) Trinh bay su thay doi dong chay dinh 1
thiét ké cua timg tiéu Iuu vuc dudi dang ban do
khong gian (Hinh 4, Hinh 5) cho hai giai doan
nghién ctou 2020-2045 va 2060-2085. Murc do

o)
e 001-2000 ® 0.01-2000
® 2001-40.00 ® 20.01-40.00
@ 4001-60.00 auy Nhon @ 40.01-60.00
@ >60 @ >60

Tén suat 0,02%

Tén suét 0,01%
Giai doan 2020-2045

Giai doan 2020-2045

o o

® 001-20.00 ) ® 001-20.00
® 20.01-40.00 3t ® 20.01-40.00
@ 40.01-60.00 Quy Nhon @ 40.01-60.00
@® >60 @® >60

Tén su&t0,5%
Giai doan 2020-2045

Tén su&t0,2%
Giai doan 2020-2

thay dbi ctia dinh 1ii thiét ké duoc biéu thi bang
do 16n cua vong tron (vong tron dac biéu thi su
gia ting, vong tron rong thé hién sy suy giam so
v6i thoi ky nén).

® 001-20.00
@ 20.01-40.00
@ 40.01-60.00

@ >60

Tén su&t0,1%
Giai doan 2020-2045

o)
) © 001-20.00 Phus
e ® 20.01-40.00 %«/Lfa
Nh : : Nh
gy Nhon @ 40.01-60.00 gy, Nnon
@ >60

Tén su&t 1,0%
Giai doan 2020-2045

Hinh 4. Ban do thay doi dong chdy dinh li (%) iing véi cdc tan sudt khdac nhau —
tinh Binh Dinh giai doan 2020 — 2045

T hinh 4, hinh 5 ¢6 thé thiy trong giai
doan 2020-2045, da sb cac tiéu Iuu vuc déu co
su gia ting dong chay dinh 1i & tat ca cac tan
suat hiém duoc danh gia trong nghién ciu,
ngoai trir mot sd it (tr hai dén nim) tiéu luu
vuc ¢ thugng ngudn phia bac tinh Binh Dinh
tuy tan suat. Tuy nhién, ¢ giai doan 2060-
2085, sb luong céc tiéu luu vire ¢6 dong chay
dinh 1ii thiét ké giam so véi thoi ky nén ting
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lén dang ké chiém xap xi 50% s luong tiéu
luu vuc va tap trung cha yéu ¢ thuong ngudn,
ngoai tror luvu vuc song Lai Giang. Gitra cac
tan sudt khac nhau, nhin chung ciing co su
khac biét vé d6 1on bién dong tai ting cac tiéu
lvu vue. Két qua mé phong bién dong lwu
lugng dong chay li phu hop voi sy suy gidm
vé luong mua mot ngdy 16n nhit va su gia
ting nhiét d6 din t6i gia ting lwrong bdc hoi.
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0.01-20.00
20.01-40.00
40.01 -60.00
>60

0.01-20.00
20.01-40.00
40.01-60.00

@@®e O

Tén su&t0,02%
Giai doan 2060-2085

Tan suét 0,01%
Giai doan 2060-2085

0.01-20.00
20.01-40.00
40.01 -60.00
>60

0.01-20.00
20.01-40.00
40.01-60.00
>60

[ X X X Ne)
[ X X I 3o}

Tén su&t0,5%

Tén su&t0,2%
Giai doan 2060-2085

Giai doan 2060-2085

su thay d6i manh mé cia lwong mua va nhiét
do theo khong gian tuy tirng kich ban.

0.01 - 20.00
20.01-40.00
4001 -60.00
>60

[>)
2
&
4
z
Q
3
@@®e O

Tén suét 0,1%
Giai doan 2060-2085

o

® 0.01-20.00
@ 20.01-4000
@ 40.01- 6000

Tan suét 1,0%
Giai doan 2060-2085

Hinh 5. Ban do thay doi dong chdy dinh li (%) iing voi cdc tan sudt khdc nhau -
tinh Binh DPinh giai doan 2060 - 2085

4. KET LUAN

Nghién ctru danh gia sy thay dbi dong chay
dinh I thiét ké trong twong lai theo cac kich ban
BDKH st dung 4 mé hinh RCM cho cac khu
vuc tinh Binh Pinh Gng véi mot sé tin sut
hiém thuong gip. Két qua nghién ctru cho thay,
lrong mua mot ngay 16n nhét trung binh giai
doan c6 xu thé giam (nhung khong nhiéu, chi
duéi 5%) ¢ nhiéu vi tri tram mua, dic biét 1a ¢
giai doan sau 2060-2085. Két qua nay cing
khac biét voi kich ban BPKH va nuéc bién
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dang d3 cong bd cho Viét Nam nam 2016 va
mot s6 cac nghién ctru khac twong ty (Lé Thi
Hai Yén va nnk, 2017) khi cac nghién ctru nay
cho rang luong mua mdt ngdy 16n nhat trong
khu vuc c6 xu thé ting tir 5-10%. Sy khac biét
gitta cac nghién ctru chu yéu dén tir viée sir
dung cac moé hinh khi hau khac nhau trong mo
phong cac dac trung BDKH 6 tuong lai.

Mo hinh SWAT duoc sir dung dé md phong
dong chay thoi doan ngay trong twong lai cho
cac tiéu luu vyc tir s6 liéu mua va nhiét do tir
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mo hinh khi hau viing da duoc hiéu chinh sai s6.
T viée gia thiét mdi quan hé tuyén tinh giita
dong chay luu lugng dinh 10 tirc thoi va luu
lwong ngay 16n nhat, bai bao di xay dung dugc
ban d6 mo ta su thay d6i dong chay dinh I thiét
ké cho mot sd cac tan sudt thuong gip theo 2
giai doan 2020-2045 va 2060-2085. Két qua
tinh toan cho thdy xu hudng giam dong chay
dinh 1 thiét ké phu hop véi su bién dong xu thé
giam cua lwong mua ngdy 16n nhit va sy gia
tang nhiét dg.

Két qua ctia nghién ctru cho thdy, c6 sy sai
khac rat 16n vé két qua tinh toan gitta cic mo
hinh khi hau vang khac nhau, gitra cac khu vuc
va giita cic tan suit duoc phén tich trong bai
toan tinh toan dong chay dinh li thiét ké. Vi
vay, d6i v6i cac bai toan 1 thiét ké co xét dén
anh huéng ciia BDKH, can si dung nhiéu cac
két qua md phong tir cac mo hinh khi hau ciing
nhu can danh gia chi tiét cho ting tan suat cu
thé nham giam thiéu cac rii ro do tinh bat dinh
trong tinh toan gay nén.
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Abstract:
RESEARCH ON IMPACT OF CLIMATE CHANGE ON DESIGN FLOOD IN RIVER
BASINS IN BINH DINH PROVINCE

Climate change will have the big impact to heavy rainfall, which causes the changing of magnitude
of flood, especially design flood. Many studies on impacts of climate change to design flood have
been done but rare researches focus on the changing of peak flood in space scale at different return
periods. This research is to study the impacts of climate change to design peak flood using four
different regional climate models (RCM) in river basins in Binh Dinh province. The area was
chosen because the variation of precipitation is high in space scale and there are many reservoirs
which have been operating in this region. Bias correction procedure is applied in order to correct
the simulation of rainfall and temperature from RCM. SWAT model is used to simulate runoff from
rainfall. The results of changing in magnitude of peak flood are presented as maps. In general,
magnitude of design peak flood tends to increase from 2-5% in most areas of Binh Dinh province
in the 2020-2045 period, but about 30-50% of areas tend to decrease in the 2060-2085 period. It
can be said that the uncertainty in estimating of changing peak flood in future is high and it
depends on the climate change scenarios, climate models ...

Keyword: Climate change, design flood, river basin in Binh Dinh province, RCM, SWAT.
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