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Tém tat: Ngap lut 1a mot trong cac loai hinh thién tai nguy hiém, thuong xuyén xay ra tai
Viét Nam, da gy ra nhiéu thiét hai vé ngudi va tai san. Dic biét, dudi su tac dong cua bién
d6i khi hau (BDKH), mtrc d6 ngap lut c6 thé xdy ra ngay cang nghiém trong hon. Do do,
viéc danh gia tic dong ctia BDKH dén tinh hinh ngap lut 1a nhiém vu quan trong, tir d6 dé
xuét bién phép thich ung vai tac dong cua bién d6i khi hau. Nghién curu lya chon b cong
cu MIKE11, MIKE21 va MIKE FLOOD thuc hién m6 phong, tinh toan va danh gia tac
dong ctia BDKH dén tinh hinh ngap lut khu vuc ha luu song Tra Khuc tinh Quang Ngai.
Nghién ctru thyc hi¢n mo phong, tinh todn dién tich va d sau ngap lut cho tran Ii tng voi
tan suat 1% ctia giai doan co s& 1986-2005 va céc giai doan 2046—2065 va 2080—2099 theo
2 kich ban RCP4.5 va RCP8.5 c6 thé thay dién tich va do sau ngdp cac giai doan cua kich
ban twong lai déu 16n hon giai doan co sd, nhat 14 giai doan cubi thé ky.

Tir khoa: Ngap lut; Bién d6i khi hau; Kich ban bién d6i khi hau Bo.

1. Mé dau

Tinh hinh bién @i khi hau (BDKH) dang dién ra hét strc phirc tap va trong sb cac nudc
chiu tac dong manh cua BBDKH c6 Viét Nam [1]. Bac biét, dudi su tac dong, anh huong caa
thién tai va BPKH, mtrc d6 ngap lut c6 xu huéng xay ra nguy hiém hon. Do d6, viéc danh
gia tac dong cua BDKH dén tinh hinh ngap lut & ha luu mot hé thdng séng 1a nhiém vu cap
thiét cho su phat trién toan dién 1a hét stic can thiét, 1a co s¢ gilp nhimg nguoi quan tri, quy
hoach dé xuat giai phéap thich hgp nham thich (ng, ang pho, giam thiéu thiét hai cia BDKH
[2].

Nhiing dé tai d3 thuc hién tinh toan ngap lut tai luvu vuc song Tra Khac tinh Quang Ngai,
trong do6 tap trung thiét 1ap mo6 hinh mé phong va dy béo 14, ngap lut véi cac s6 lidu cap nhat.
Cac tac dong BDKH dén tai nguyén nudc noi chung va tinh hinh 1, ngap lut ciing da duoc
dé cap dén [3]. Tuy nhlen chua c6 sy kiém dinh tai nhitng d& tai da thyc hién trude do véi
cac tran 1ii 16n xay ra gan day ciing nhu chua cip nhat kich ban méi céng b6 nim 2020 cua
B Tai nguyén va Moi truong. Du dd c6 nhidu cong cu md hinh khac nhau duoc sir dung dé
mo phdéng va du bao 1, ngdp lut nhwu MARINE, HEC-RAS, Delft3D, Telemac, SWAT,...
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[4] nhung MIKE FLOOD 1la mé hinh kha phd bién hién nay va cho thdy nhiéu vu viét vé do
tin cay, tdc do tinh toan, phu hop voi ky thuat vién va vi thé duoc lua chon trong nghién ctu
nay dé mo phong va danh gia tac dong cia BPKH theo cac kich ban méi nhét cia Bo TNMT
dén tinh hinh ngap lut luu vuc song Tra Khuc [5].

2. Phuwong phap nghién ctru va thu thap tai liéu

2.1. Gioi thiéu khu vwec nghién cuu

Khu vyc tinh Quang Ngdi bao tram phan 16n dién tich luu vic song Tra Khuc, chi co
mot s& nhanh nho ndm trén khu vuc tinh Kon Tum véi tong dién tich 1a 3240 km?, chiéu dai
1ong dan chinh khoang 135 km, thuong ngudn 13 nai Dac To Réon thude huyén KonPlong va
két thic tai Bién Pong ¢ Ctra Pai thudc thanh phd Hoi An [6].
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Hinh 1. Vi tri dia 1y luu vuc sdng Tra Khic.

Dia ban luu vuc séng ¢6 nhiéu ddi ndi, thudc suon dong cua day Truong Son Nam. Hon
75% luu vyc 1a ving doi ndi, nhitg noi c6 bé mat déc 25° chiém 2/3 dién tich luu vuc nén
cac dong song c6 do dbe 16n véi kha nang chia cat, xam thuc rat 1on. Huéng déc luu vuc vé
phia Tay Nam—Déng Bac [7].

Khi hau luu vuc séng Tra Khic thuoc vang khi hau nhiét d6i gié mua noi chi tuyén va
6 2 mla rd rét: mia mua tir thang 9 dén thang 12, moa kho tir thang 1 dén thang 8. Nén nhiét
dd cao, trung binh nim khoang 24-26°C, tong lugng mua nim vao loai trung binh: 2000—
3500 mm véi luong béc hoi trung binh ndm vao khoang 800-900 mm [1].

Luu vuc song Tra Khiic c6 mat do lugi séng 0,39 km/km?. Séng Tra Khic ¢é dang canh
cay vai 9 phu luu cap 1, 5 phu luu cap 11, 5 phu luu cap 11 va 2 phy lwu cap V. Luu vuc sdng
Tra Khic c6 mang ludi cac tram do dac duoc t6 chic rat som. Trén luu vuc séng Tra Khic
gom 1 tram khi twong: Quang Ngéi; 2 tram thuy vin: Son Giang va Tra Khic; 10 tram do
mua: Gia Vuc, Son Giang, Tra Khuc, Son Ha, Ba To, An Chi, Minh Long, M6 btc, buc
Phé. Phan bé 1udi tram quan tric KTTV khong déu, chu yéu ¢ nhitng sdng nho [8].

Ngap lut ¢ ha luu song Tra Khuc thudc tinh Quang Ngai cd thé xay ra mot trong cac hinh
thai ngap lut: ngap lut cho mua 16n ndi dong, nude khdng tiéu thoét tu chay ra séng; ngap lut
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do i 16n tir thuong ngudn, 1ong song khong tiéu thoat duoc 1i 16n tir thugng ngudn don vé,
nuée 1ii dang cao tran dé chay vao vung triing & hai bén séng; ngap lut do triéu cuong va
nudce bién dang trong cac diéu kién truc quan; va két hop giira cac hinh thai néu trén [9].

Luu vuc song Tra Khiic trong quéa khir d3 xay ra tinh trang ngap lut do mot sd tran li
lich str nhu tran 14 nam 1999 va tran 1 nam 2020 [10]. Trong d6, tran Iii nam 1999 xay ra tir
ngay 2/12/1999 dén ngay 7/12/1999 di gy ngap 18.498 ha, gy thiét hai nghiém trong vé
ngudi va tai san. Tran i nam 2020 xay ra tir ngay 28/12/2020 dén ngay 2/11/2020 gay tong
thiét hai nang v tai san, ude tinh téng thi¢t hai khoang 4.850 ty déng.

2.2. Thu thdp va xw ly dir liéu

Nghién ctru Iya chon str dung céc nguff)n s6 liéu dau vao nhu sau:

- Ban d6 DEM 90m dé phén chia luu vuc bo phan dugc thu thap tir dugc thu thap tir
trang web cua Cuc Khao sat Dia chat Hoa Ky (https://earthexplorer.usgs.gov/) [11].

- S6 liéu mang lu6i song va dia hinh 10ng song dugc thu thap tir Trung tam Pong luc
hoc Thiy khi M6i treong, Truong Pai hoc Khoa hoc Ty nhién, PHQGHN [3].

- S6 liéu khi tuong thuy vin (mua, boc hoi, luu lwong, myc nude) duge thu thap tir nim
1986 dén 2020 cta 3 tram khi tugng, 4 tram thily van va 7 tram do mua cua Trung tdm Du
bao Khi tuong thity van Qudc gia [12].

- Céc sb liéu, tai lidu vé cac yéu t6 khi hau cta khu vuc ha luu song Tra Khuc dugc léy
tir “Kich ban BPKH va nudc bién dang Viét Nam” do Bo Tai nguyén va Mai truong cong
bd nam 2020 [4].

2.3. Thiét lgp mé hinh

D¢ tinh toan ngap lut cho ha luu song Tra Khic, nghién ctru sir dung bd mo hinh gom:
c4c md dun MIKE NAM [13], MIKELL [14], MIKE21FM [15] va két néi MIKE FLOOD
[16].

2.3.1. So d6 mang ludi thuy lyc va mién tinh

So d6 mang ludi thity luc song Tra Khiic duoc thiét 1ap trong mé hinh thuy lyc 1 chiéu
MIKE11 [17] nhu Hinh 2.

50840 HIEN TRAMG CAC CONG TRINH KHMAI THAC Untitied
S0 DUNG NUGC TREN LUL WIC SONG TRA KHUC |
H BAKEIRIRH Py ol s
- e 1685000
T TosonTAy feimmes 1680000 7
- il RMTD Cubdeing.
- w 1675000
[ e
£ 1670000
3| wonuoe TRono
) -
TDSD:::II-:D?EAE'I S l ::%’;ﬁ L 1665000
[P
P 1
B - T T + 1660000 1+
TO BAK RE i -
- 1655000
e
pr— 1650000
Ve - : | : : :
I ey 1645000 -~ s AR
e e s : : I : I I
A, e 1640000 -+ oo o R R CRRLRLe
s gy S i ' ' ' ' '
— . : ! : | !
e ! 1635000 -~ -+ B ERROREELEEE SEELCOEELS IERERRED
e : : : : : :
H 1630000 --------- - B R R IARORELLLELL CLLLEELLC LELERRED
g : : : : : : :
£ ] 1625000 -~ e e e
TV. Tek K e : : ! : | |
v Y ang s [T~ 1620000 §--------- - B L tEEEEEE
4 : :
- 1615000 § --------- - T
) 13 - ; ; — ; ; ; ;
Biln gy g Loy 530000 540000 550000 560000 570000 580000 590000  G0OOOO
BONg o D)

Hinh 2. So d6 thiy Iyc luu vye séng Tra Khuc.
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Mién tinh cho md hinh thay luc 1 chiéu luu vuc song Tra Khac dugc gidi han baoi bién
trén gdm 4 bién:

- H6 Nué6e Trong: st dung s6 liéu van hanh hd chira tai hd Nudc Trong.

- H6 bakRing: sir dung s6 liéu van hanh hd chua tai ho PakRing.

- Dk Ré: sir dung s6 liéu luu lwong tinh toan tir MIKE NAM.

- ik Selo: str dung s6 liéu luu lwong tinh toan tir MIKE NAM.

Bién dudi: sir dung muc nudc triédu tai cua séng Tra Khic.

Mién tinh mé hinh thuy luc 2 chiéu va két néi trong MIKE FLOOD nhu trong Hinh 3.
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Hinh 3. Mién tinh mé hinh thay Iyc 2 chiéu va két ndi trong MIKE FLOOD.

2.3.2. Hiéu chinh mo hinh thuy luc

Tran 1 nam 1999 1a tran 1i duoc coi 1a lich sir trén khu vire nghién ctru. Vi thé nghién
ctru lya chon tran 10 nay dé hiéu chinh mé hinh thuy luc cho luu vyce song Tra Khuc, thude
tinh Quang Ngii [18]. St dung s6 liéu luu lugng 2 tram Son Giang va Tra Khiic dé hi¢u
chinh mé hinh v&i cac két qua danh gia hé s6 Nash dat gia tri 14 0,84 va 0,89 twong tng voi
tram Son Giang va tram Tra Khuc (Hinh 4).
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Hinh 4. Budng qua trinh myc nude trn 1i ndm 1999 tai tram Son Giang, Tra Khuc.

2.3.3. Kiém dinh mé hinh thiy luc

Def kiém dinh cho mé hinh nghién ciru sir dung hai tran 1ii nim 2016 va nam 2020. Két
qua kiém dinh mo6 hinh cho 2 tran lit nhu Bang 1, Hinh 5 va Hinh 6.

Bang 1. Két qua kiém dinh mé hinh thay lyc lvu vuc song Tra Khic.

Nash AH (m)
Son Giang Tra Khuc Son Giang Tra Khac
2016 0,83 0,85 0,29 0,16
2020 0,89 0,89 0,09 0,18

Tran li
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Hinh 5. Budng qua trinh myc nude tran 1i ndm 2016 tai tram Son Giang, Tra Khuc.
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Hinh 6. Buong qua trinh muc nudc tran 1 nam 2020 tai tram Son Giang, Tra Khic.

Két qua tinh toén sai sd ca hai qué trinh hi¢u chinh va kiém dinh dat mic kha véi chi s6
Nash bién doi tir 0,83-0,89 va sai s6 dinh bién ddi tir 0,089-0,589. Tir d6 c6 thé thdy chat
luong m6 phong cua mé hinh cho cac trén la 1999, 2016 va 2020 la kha t6t, bd mo hinh voi
cac thong sb thu dugc sau qua trinh hiéu chinh, kiém dinh duoc lya chon dé tién hanh mé
phong ngép lut cho cac kich ban BDKH cua luu vyc song Tra Khue [19].

3. Két qua vao thao luin

3.1. Két qud tinh toan ngdp lut theo cdc kich ban bién doi khi hdu

Tinh todn ngap lut cho khu vyc ha luu song Tra Khuc theo cac kich ban BBDKH cho cac
tran 1d v6i tan suat 1%. Theo d6, 5 thoi ky cua kich ban s& duoc tinh toan theo luu lwong céc
tran 1ii tan suat 1% cua thoi ky nén, 2 thoi ky 20462064, 20802099 ca 2 kich ban RCP4.5
va RCP8.5. Két qua tinh toan dién tich ngap ha luu song Tra Khac cho thdi ky co so va cac
thoi ky cua 2 kich ban RCP4.5 va RCP8.5 duoc trinh bay trong Bang 2.

Bang 2. Dién tich ngdp theo cac cip d6 sau ngap thoi ky co sé va cac thoi ky cua kich ban BDKH.

Thoi ky TKN 2046-2065 2080-2099
Téng dién tich Kich ban RCP4.5 18057,69 18604,85 19832,29
ngép (ha) Kich ban RCP8.5 18057,69 18642,16 19919,61
Dién tich ngap Kich ban RCP4.5 3744,2 3360,41 3500,07
< 1m (ha) Kich ban RCP8.5 3744,2 3366,45 3517,28
Dién tich ngdp Kich ban RCP4.5 7440,47 6889,63 7192,02
1-3m (ha) Kich ban RCP8.5 7440,47 6885,67 7184,08
Dién tich ngdp Kich ban RCP4.5 4304,02 4629,36 4920,92
3-5m (ha) Kich ban RCP8.5 4304,02 4638,28 4946,48
Dién tich ngdp Kich ban RCP4.5 2548,69 3494,28 3929,1
5-10m (ha) Kich ban RCP8.5 2548,69 3516,14 3968,28
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Ban do nguy co ngép lon nhét cta cac tran lii trong cac thoi ky cta cac kich ban BDKH
(g vai tran 1ii tan sudt 1% cua ha luu séng Tra Khiic duge trinh bay nhu sau:

Hinh 7. Dién tich ngap 16n nhat ha luu séng Tra
Khuc tng véi tran 1a 1% trong cac thoi ky cua kich
ban BDKH: (a) Thoi ky nén 1986-2005; (b) Thoi
ky 2046-2065, kich ban RCP4.5; (c) Thoi ky
2080-2099, kich ban RCP4.5; (d) Thoi ky 2046
2065, kich ban RCP8.5; () Thoi ky 2080-2099,
kich ban RCPS.5.

Két qua tinh toan cho thay, dién tich ngap trong cac thoi ky tuong lai cua cac kich ban
BDKH tang kha manh so vai thoi ky co so. Trong d6, dién tich ngap trong kich ban RCP8.5
tang nhiéu hon so véi kich ban RCP4.5, dac biét trong thoi ky 20802099 ting rat manh so
vé6i thoi ky co so. Két qua tinh toan sy thay déi cua mac d6 ngap cua céc kich ban BBKH
duoc trinh bay trong phan tiép theo.

Dién tich ngap va phan cip d6 sau ngap thay doi véi cac cip do sau ngap & ha luu song
Tra Khuc trong cac thoi ky cua céac kich ban BPKH so véi thoi ky co so dugc thé hién trong
Bang 3, Bang 4 va Hinh 8.
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Bing 3. Thay d6i dién tich (ha) nguy co ngap 16n nhat ha luu séng Tra Khic tng véi tran 1i 1%
trong cac thoi ky cia cac kich ban BDKH so véi thoi ky co so.

Thai ky 2046-2065 2080-2099

Téng dién tich  Kich ban RCP4.5 547,16 1774,6
ngap (ha) -

Kich ban RCP8.5 584,46 1861,92
Dién tich ngdp <  Kich ban RCP4.5 —383,78 -244,13
1m (ha) Kich ban RCP8.5 -377,75 -226,91
Dién tich ngap 1-  Kich ban RCP4.5 -550,84 —248,45
3m (ha) Kich ban RCP8.5 -554.8 -256,39
Dién tich ngap 3—  Kich ban RCP4.5 325,33 616,9
5m (ha) Kich ban RCP8.5 334,26 642,45
Dién tich ngap 5—  Kich ban RCP4.5 945,59 1380,41
10m (ha) Kich ban RCP8.5 967,46 1419,59
Dién tich ngdp >  Kich ban RCP4.5 210,85 269,87
10m (ha) Kich ban RCP8.5 215,3 283,18

Thay dbi dién tich (%) nguy co ngdp 16n nhit
ha luu séng Tra Khuc so voi thoi ky co s&

Thay dbi dién tich (%) nguy co ngdp 16n nhit (<
1m) ha luu sdng Tra Khuc so voi thoi ky co so

Thay déi dién tich ngap (%)
A

e=fll== Kich ban RCP4.5
=== Kich ban RCP8.5

20

15

10

Thay dbi dién tich ngap (%)

12 0
<10 S 2
& &
28 2 -4
<= <=
L 2
z 4 z 8
> , == Kich bin RCP4.5 > 10 ==@==Kich bin RCP4.5
= e Kich ban RCP8.5 = e Kich ban RCP8.5
0 -12
2046-2065 2080-2099 2046-2065 2080-2099
Thay dbi dién tich (%) nguy co ngap 16n nhét Thay dbi dién tich (%) nguy co ngap 16n nhit
(1-3m) ha luu séng Tra Khic so voi thoi ky co (3-5m) ha luu séng Tra Khic so voi thoi ky co
0 Ny Ny

=={l==Kich ban RCP4.5

=== Kich ban RCP8.5

Thay dbi dién tich ngap (%)

50

40
e={ll==Kich ban RCP4.5
=== Kich ban RCP8.5

30

2046-2065 2080-2099

Thay di dién tich ngap (%)

20

50

40

-8 0
2046-2065 2080-2099 2046-2065 2080-2099
Thay dbi dién tich (%) nguy co ngap 16n nhit Thay dbi dién tich (%) nguy co ngap 16n nhét (>
(5-10m) ha luu song Tra Khuc so véi thoi ky 10m) ha luu song Tra Khuc so véi thoi ky co so
cO SO
60 60

30 === Kich ban RCP4.5

== Kich ban RCP8.5

2046-2065 2080-2099

Hinh 8. Thay ddi dién tich nguy co ngap lon nhét ha luu song Tra Khic tng véi tran 1i 1% trong

céc thoi ky cua cac kich ban BDKH so véi thoi ky co so.

83
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Bang 4. Thay d6i dién tich (%) nguy co ngap 16n nhét ha luu song Tra Khic tGng véi tran 1i 1%
trong cac thoi ky cia céc kich ban BDKH so véi thoi ky co so.

Thoi ky 2046-2065 2080-2099
Téng dién tich Kich ban RCP4.5 3,03 9,83
ngép (%) Kich ban RCP8.5 3,24 10,31
Dién tichngidp < Kich ban RCP4.5 -10,25 -6,52
1m (%) Kich ban RCP8.5 -10,09 —6,06
Dién tich ngdp Kich bin RCP4.5 ~7,40 -3,34
1-3m (%) Kich ban RCPS8.5 —7,46 -3,45
Dién tich ngdp Kich bin RCP4.5 7,56 14,33
3-5m (%) Kich ban RCP8.5 7,76 14,93
Dién tich ngap Kich ban RCP4.5 37,10 54,16
5-10m (%) Kich ban RCP8.5 37,96 55,70
Dién tich ngap> Kich ban RCP4.5 1037,67 1328,08
10m (%) Kich ban RCP8.5 1059,55 1393,60

Theo két qua tinh toan, mirc d thay ddi dién tich ngap trong thoi ky twong lai kha twong
dong giira 2 kich ban RCP4.5 va RCP8.5. Trong d6, dién tich nguy co ngap <1 mva 1-3m
c¢6 xu hudng giam so véi thoi ky co sd, con loai déu ting nhat 13 thoi ky 2080-2099. Muc do
ngdp ¢ kich ban RCP8.5 c6 su tang nhe so vadi kich ban RCP4.5. O thoi ky cudi, téng dién
tich ngép tdng so vai thoi ky co so 1a 1774,6 ha twong ing vaéi 9,83% cua kich ban RCP4.5
va 1861,92 ha tuong ung v6i 10,31% cuia kich ban RCP8.5.

4. Két luin

Bién d6i khi hau c6 tac dong tuong ddi nhiéu dén tinh hinh ngép lut tai khu vuc ha luu
song Tra Khuac thudc tinh Quang Ngai, dién tich ngdp lut c6 nguy co tdng manh, dac biét 1a
tai thoi ky cudi ciia thé ky 21. Tong dién tich ngap lut tai cac thoi ky cua cac kich ban BDKH
déu tang so véi thoi ky co sd. Trong d6, dién tich ngap cua cap do saungap <1 mval-3 m
¢6 xu hudng giam so vai thoi ky co sd. Dién tich ngap cuia cip do sau ngap trén 10m tang rat
manh so v&i thoi ky co s& ¢ ca 2 kich ban RCP4.5 va RCP8.5.

Céc két qua danh gia tac dong cia BDKH dén tinh hinh ngap lut tai ha luu séng Tra
Khuc 13 co s& quan trong cho cac nha quan 1y ciing nhu cac nha quy hoach nam ré duoc tac
dong ciia BDKH dé c6 thé dua ra duoc nhitng giai phap quan 1y phit hop nham giam thiéu
dugc nhitng thiét hai cho BDKH gay ra.

Déng gop cia tac gia: Xay dung y twong nghién ceu: T.N.A.,, B.D.C.; Thu thap tai li¢u:
N.A.N., N.Q.T.; Viet ban thao bao cao: N.A.N; Chinh stra bao cao: T.N.A., B.b.C., N.A.N.,
N.Q.T.

Loi cam on: TAc gia cung cap thdng tin cam on ca nhan/ to chire, dé tai, du &n, nhiém vu
chuyén mén.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd & dau, khong sao chép tir nhitng nghién ctru trude ddy; khong co
su tranh chap loi ich trong nhom tac gia.
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Abstract: Flooding is one of the most dangerous types of natural disasters, frequently
occurring in Vietnam, causing a lot of damage to people and properties. Especially, under
the impact of climate change, the level of flooding may occur more and more seriously.
Therefore, assessing the impact of climate change on the inundation situation is essential,
as a basis to help managers and planners come up with appropriate solutions to adapt and
minimize the damage of climate change. This paper uses the MIKE11, MIKE21 and MIKE
FLOOD models to simulate, calculate and evaluate the impact of climate change on the
flood situation in the downstream area of Tra Khuc river, Quang Ngai province. The
research simulates, calculates the inundation area and depth for the flood corresponding to
1% frequency of the background period 19862005 and the periods 20162035, 20462065
and 2080-2099 according to two scenarios. versions RCP4.5 and RCP8.5. The results show
that the level of flooding in future periods under climate change scenarios increases
remarkably. In which, the inundation level under the RCP8.5 scenario increases more
strongly than the RCP4.5 scenario of all periods, and increases the most in the period 2080—
2099.

Keyword: Flood; Climate change; Climate change scenario.



