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Tém tit: Hién tuwong nuoc bién ddng do tac dong cua bién doi khi hdu va su nong lén toan cau
dang la van dé dwoc quan tam nghién ciru. Thong ké cho thdy muc nwée bién trung binh toan
cau nam 2017 da tang 77mm so véi nam 1993. Pdy la vin dé nghiém trong doi véi nude ta ma
truec tiép la cdc dia phuO’ng vung ven bién. Thanh phé Da Nang la trung tam kinh té van héa ciia
khu viee mién trung voi tiém ndng vé du lich va khai thac van tdi du(mg thuy. Cuwa song Han la
mét trong cdc cira séng chinh ciia hé thong séng Vu Gia - Thu Bon do ra bién Bong thong qua
vinh Pa Nang. Ché dg thity dong liec hoc ving cira séng Han dnh huong tryc tiép t6i van dé tiéu
thoat lii va van tai du(}’ng thity. Bai bdo trinh bay két qua g dung dung mé hinh todn hai chiéu
ngang mé phong ché dg thiy déng e hoc khu vuec cira séng Han - thanh phé Pa Nang véi cdc
kich ban nuéc bién dang do tac dong ciia bién doi khi hdu.

T kKhoa: M6 hinh todn 2 chiéu, Cira song Han, Bién doi khi hau, Nuoc bién dang.

Summary: Sea level rise is related to climate change and global warming. In 2017, global sea
level was 3 inches (77mm) above the 1993 average - the highest annual average in the satellite
record (1993-present). It is really a serious problem for our country and especially for coastal
areas. Danang is a economic center of central Vietnam with potential for tourism and inland
waterways. Hydrodynamic environment at Han estuary affects flooding and inland waterway.
This article presents some result of Using hydrodynamic models to simulate estuarine systems at
Han river downstream with sea level rise scenarios caused by climate change.

Keywords: 2D hydraulics model, Han estuary, Climate change, Sea level rise.

1. MO PAU trung binh khoang 4 - 5m [1] [5] [6]. Hién nay,
trén song Han da duogc xay dung cac cong
trinh chinh tri, 6n dinh bd va nhiéu cong trinh
khai thac khac. Thanh phd Pa Ning véi cha
truong phat trién du lich dd cho thyc hién
nhiéu du an xay dung cac cong trinh khai thac
du lich, dich vu trén séng Han [1]. Trudc bdi
canh bién ddi khi hau va su néng 1én toan cau,
ché do thuy dong lyc hoc khu vuc ctra song
Han vbn di d3 phtc tap lai cang phtrc tap hon,
c6 kha nang anh huong t6i qua trinh van hanh,
Ngay nhan bai: 11/01/2019 khai thac céc cong trinh trén sdng ciing nhu
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Cua Han 1a mdt trong hai ctra song thoat I
chinh cua hé théng séng Vu Gia - Thu Bon. Lii
trén séng Vu Gia d6 ra bién Pong thong qua
Vinh Pa Nang. Ha luu song Vu Gia trén dia
phan thanh phb Da Néng 1a séng Han c6 chiéu
dai 7,2km tinh tir ngd ba séng Cam Lé - song
D6 Toa dén cira Han. Song Han cé chiéu rong
trung binh khoang 900 - 1200m va chiéu sau
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Théng ké cho thdy, myc nuéc bién trung
binh toan ciu nim 2017 di ting 77mm so
v6i nam 1993 [4]. O Viét Nam, xu thé bién
d6i muc nude & hau hét cac tram déu co xu
thé tang, voi tdc dd6 manh nhat 5,58mm/nim
tai Phi Quy va 5,28mm tai Thoé Chu. Tinh
trung binh, muc nudc tai cic tram hdi van
cua Vi¢t Nam c6 xu hudng tdng ro rét voi
murc ting 2,45mm/nam. Néu tinh trong thoi
ky 1993 - 2014, myc nudc bién trung binh
tai cac tram hai vin déu c6 xu thé ting trung
binh 3,34mm/nam [2].

Theo tinh toadn cuia BO Tai nguyén va Moi
treong [2], dén nam 2100, muc nudce bién dang
trung binh cho toan dai ven bién Viét Nam theo
kich ban phat thai thip (RCP2.6) 1a 44 cm (27
cm + 66 cm), kich ban phat thai trung binh thip
(RCP4.5) 1a 53 cm (32 cm + 76 cm), kich ban
phat thai trung binh cao (RCP6.0) la 56 cm (37
cm + 81 cm) va kich ban phat thai cao
(RCP8.5) 1a 73 cm (49 cm + 103 cm). D6i voi
khu vyc mién trung tir Péo Hai Véan dén Mii
Pai Lanh, myc nudc bién dang theo céc kich
ban phat thai nhu sau (Bang 1):

Bang 1. Kich ban mue nuée bién dang khu vire Péo Hai Vén - Mii Pai Lanh [2]

Kich ban Céc moc thoi gian ctia thé ky XXI
phatthai| 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
repre | 13 17 22 26 31 35 40 45
(8+19) | (10+25)| (13 +32)| (15 +39) | (18 = 45)| (21 + 52) | (24 + 59) | (26 = 66)
repas | 13 17 23 28 34 40 47 54
(8 +18) | (11+25)|(14+32)| (17 = 40) | (21 = 48) | (25 + 57) | (29 + 66) | (33 = 76)
repeo | 12 17 22 28 34 41 49 57
(8+17) | (11+24)|(15+31)| (19 = 40) | (23 = 49) | (28 + 59) | (33 = 70) | (38 = 82)
repgs | 13 18 25 33 41 51 62 73
(9+18) | (13 +26)| (17 +35)| (22 = 46) | (28 = 58) | (35 + 71) | (42 + 86) [(50 = 103)

Dua trén kich ban nu6c bién dang, nghién ciru
da img dung mé hinh thuy dong luc hoc hai
chidu ngang ludi phi cau trac MIKE 21FM cua
Vién Thuay luc Pan Mach mé phong ché do
thuy luc khu vuc ctra song Han véi kich ban li
thiét ké tan sudt 1% ctia mo hinh 1i thang
IX/2009 trong cac truong hop bién ha luu tai
Vinh Pa Néng chiu anh hudng ctia nude bién
dang do bién d6i khi hdu nhim danh gia sy
bién dong cua truong thuy dong luc ha luu
song Han. Nghién ctru khong xét dén sy bién
dong vé luong mua do tac dong cua bién ddi
khi hau.

2. PHUONG PHAP TiNH

2.1. Vung nghién ciru

Khu vuc nghién ctru 1a doan song Han tir cau
Tran Thi Ly (toa d0 16°03' vi do Bic,

108°13,8' kinh d6 Pong) dén cira song Han
(toa d6 16°16,5' vi d6 Béc, 108°12,7' kinh do
Pong). Chiéu dai doan song md phong khoang
6km, dién tich md phong khoang 8,8km? [1]
(Hinh 1).

2.2. Xay dung mé hinh

Mién tinh toan dugc sd héa dudi dang shape
file v6i hé toa do0 WGS 1984 UTM
Zone 49N va xdy dung v6i mién tinh nim
2018 c6 thém doan ke dai 700m ¢ bo hiru song
Han phia thuong Iuu cau Thuan Phudc so véi
nam 2016 (Hinh 1).

Dia hinh khu vuc nghién ctu duogc s hoa
trong mo hinh. Cac phan tir trong mién tinh
toan 14 cac phan tir tam gidc dugc chia chi tiét
tai cac vi tri thay ddi dot ngOt va cac vi tri
cong trinh (Hinh 2). Nhitng vi tri khéc thi cac
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phan tir duoc chia thua hon nhung van dam
bdo d¢ chinh xac cho phép trong mé phong.

(Nguon danh: Google Earth)
Hinh 1. Mién tinh todn
Bién duoc thiét 1ap gdm: Bién trén: luu luong

tai cau Tran Thi Ly; Bién dudi: muc nudc

=

1784000

tmi Luoi o ke mdf

172000 4
1723000

17atE00

1782000 ¢

r7atean

1781000

N0 g

1780000 ma

Tatean
1779000

T7aDE00

1778000 .
TaDE00 + 5

1777000 Ay

l w7a0za0 et 5 Lo
202000 204000 [ .

m} E 02500 203000

Hinh 2. Dia hinh va cdc phan tir
trong mién tinh

Pé danh gia su bién dong ché do thuy dong
luc hoc khu vuc ha luu song Han, ngoai nhirng
danh gia tong thé, nghién cru con xem xét
dién bién chi tiét 9 vi tri nhu sau: Trudc md
trai ciu Thuin Phuéc (Piém 1); Giita nhip
chinh cadu Thuin Phuéc (Piém 2); Pau ké
ludng tau (Piém 3); Trudc, giira ludng tau
(Diém 4); Cudi doan kém méi lam, trudc md
phai cau Thuan Phude (Piém 5); Giita doan ké
méi lam (Piém 6); Pau doan ké méi lam
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tridu tai cira song Han. Bién ran: dia hinh long
song va vung cua song; Bién bao vung tinh
toan; Bién nham theo Manning [1].

Mb hinh 1 chiéu MIKE11HD cho hé théng
song Vu Gia - Thu Bon duoc ké thira tir dy 4n
[5] v m6 hinh 2 chiéu MIKE21FM cho khu
vuc ha luu song Han dugc ké thura tir nghién
ctru [1].

M6 hinh dugc xay dyng va mo phong thur
nghiém cho cac phuong an hi¢u chinh véi tran
li thang IX/2009 va kiém dinh véi tran li
thang X1/2010. Két qua hiéu chinh va kiém
dinh m6 hinh cho thiy mé hinh di dwoc xay
dung c6 da d6 tin cay [1], c6 thé Gng dung dé
mo phong theo céc kich ban nudc bién dang.

(Nguo”ﬁ anh: Google Earth)

Hinh 3. Khu vuc danh gida
truong thuy dong lyc hoc

Piém 7); 300m vé thuong hru cia diém 2
(Diém 8); va 300m vé thuong luu cia diém 1
(Diém 9) (Hinh 3) [1].

3. KET QUA MO PHONG

3.1. Céc kich ban mo phéng

Céc phuong an md phong ché d6 thuy dong
luc hoc ha lvu song Han véi li thiét ké 1%
mo hinh 1d thang 1X/2009 két hop kich ban
nudc bién dang do tic dong cua bién ddi
khi hiu theo du bao [2] dén nim 2100
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(Bang 1).

Ngoai ra nghién ctru con mé phdng thém kich
ban nudc bién dang do bio 1a tinh hudng nguy
hiém v6i muc nude tong cong dang cao. Khi
c¢6 bio, két hop Iii vé tir thuong ngudn lam
tang nguy co ngap lut ha du. Nudc dang do
bdo 16n nhét ghi nhan duogc tai Viét Nam xay
ra trong con bao Dan nam 1989 la 3,6m. Bao
Kelly nim 1981, d6 b vao Nghé An gy nudc
dang rat 16n, nhiéu noi nudc dang cao 2,8 +
3,2m trong d6 cao nhéat 1a tai Lach Ghép
(3,2m). Nam 1985, bdao Andy gdy ra nudc
dang 1,7m tai ctra Dinh (Quéang Binh) va bao
Cecil gay ra nudc dang 2,5m tai Thira Thién
Hué. Bdo Wayne nam 1986 gy ra nudc dang
2,3 m tai Tra Ly (Thai Binh). Nam 1987, bao
Betty gdy ra nudc dang 2,5m tai Quynh
Phuong (Ngh¢ An). Nam 1989, nuéc dang do
bdo Dot giy ra tai PO Son (Hai Phong) 1a
2,2m, nude dang do bio Irving giy ra tai Sim
Son (Thanh Hoéa) 1a 2,9m. Nam 1996, bao
Frankie gdy ra nudc dang 3,14m ¢ Tién Hai -
Thai Binh, bio Niki gay ra nudc ding cao nhit
la 3,11m tai Hai Hau - Nam Dinh. Theo bao
cao cua BO Tai nguyén va Moi truong ndm
2014 va cap nhat nam 2016, khu vuc tor ba
Néng dén Binh Dinh, nuéc dang do bdo cao
nhét da xay ra la 1,80m, trong twong lai du bao
c6 thé lén dén trén 2,30m. Céc kich ban mod
phong bao gom:

Hinh 4. Duong qua trinh luu lwong lii
IX/2009 tai cau Tran Thi Ly

Céc thoi diém trich xuét tir két qua cia mod
hinh gém: 06h00 ngay 29/1X/2009: li 1én,

- Kich ban 1 (KB RCP2.6): Muc nudc bién
dang 0,45m;

- Kich ban 2 (KB RCP4.5): Muc nudc bién
dang 0,53m;

- Kich ban 3 (KB RCP6.0): Muc nudc bién
dang 0,57m;

- Kich ban 4 (KB RCP8.5): Muc nudc bién
dang 0,73m.

- Kich ban 5 (KB_RCPS8.5 Bao): Muc nudc
bién dang 2,53m.

3.2. M6 phéng trudomg dong chay lii voi cac
kich ban nuwéc bién ding

Tran 1ii IX/2009 13 tran Iii ¢6 mua 1on dong déu,
lwgng mura 3 ngay 16n nhét tai tram Ai Nghia dat
430mm, lru lugng tai tram Thanh MV la
4540m’/s, tram Nong Son la 7530m’/s, muc
nudc tai Giao Thuy 1a 9,14m, Ai Nghia 13 10m
va muc nude tai Cam Lé dat xép xi muc nudc
tan suat 5% dugc danh gia 1 tran 1ii rat 10n (Huax
> Hjov) theo Quy chudn k¥ thuat Qudc gia vé du
bao 1t QCVN 18:2008/BTNMT.

Két qua mod phong luu lwong bang mé hinh 1
chiéu MIKE11HD, lyu lwong dinh Ii tai cau
Tran Thi Ly (bién trén cia md hinh 2 chiéu)
tran 1 thang 1X/2009 1a 7750m’/s (Hinh 4) va
md hinh 1d thiét ké 1% la 13600m*/s (Hinh 5).

Hinh 5. Duong qua trinh luu lwong lii
tan sudt 1% tai cau Tran Thi Ly

dinh triéu; 18h00 ngay 30/IX/2009: li 1én,
triéu xudng; 12h00 ngay 30/1X/2009: dinh
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1, trieu xuong. Két qua moé phong cu thé nhu sau:
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Hinh 6. Truong muee nwde va heu toc toan mién tinh toan KB 1%
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Hinh 11. Truong muc nieée va luu toc toan mién tinh todn KB_RCP8.5 Bdo

Gia tri myc nudce va luu toc tai cac diém trich  1€n - tri€u xuong; dinh I - tricu xudng g vaoi
xuat (Hinh 3) ¢ thoi di€m 10 [én - dinh tri€u; [ cac kich ban nudce bién dang nhu sau:

Bang 2. Muc nuréc tai mdt sd vi tri ¢ ha luu song Han

Ponvi: m
L Kich ban
VI YR 104 | KB RCP2.6 | KB RCP4.5| KB RCP6.0 |KB RCPS.S5| KB RCPS.5 Bio
06h00 ngay 29/1X/2009: lii 1én, dinh triéu
Piém1 | 1,668 2,103 2,181 2,220 2,376 4,160
Piém2 | 1,698 2,127 2,204 2,243 2,398 4,171
Piém3 | 1,733 2,158 2,233 2,267 2,425 4,186
Piém4 | 1,727 2,152 2,228 2,271 2,420 4,184
Piém 5 | 1,708 2,137 2,214 2,253 2,407 4,178
Piém 6 | 1,740 2,158 2,224 2272 2,424 4479
Diém7 | 1,846 2,250 2,323 2,359 2,507 4227
Piém8 | 1,760 2,176 2,251 2,289 2,441 4,190
Piém9 | 1,754 2,171 2,246 2,284 2,435 4,187
18h00 ngay 30/IX/2009: li 1én, triéu xudng
Piém1 | 1230 1,568 1,633 1,666 1,800 3472
Piém?2 | 1359 1,680 1,704 1,772 1,899 3,521
Diém3 | 1489 1,795 1,854 1,869 2,007 3,584
Diém4 | 1464 1,778 1,838 1,884 1,993 3,578
Piém 5 | 1375 1,706 1,769 1,800 1,930 3,550
Piém6 | 1,539 1,824 1,879 1,908 2,024 3,560
Piém7 | 1957 2,198 2,246 2,270 2,371 3,771
Piém8 | 1,624 1,902 1,974 1,984 2,098 3,612
Piém9 | 1,610 1,886 1,940 1,968 2,082 3,600
12h00 ngay 30/1X/2009: dinh 1, triéu xudng
Piém1 | 1,755 1,865 1,891 1,905 1,967 3,187
Piém2 | 2,074 2,175 2,199 2212 2,267 3,371
Piém3 | 2315 2,423 2,448 2,387 2,514 3,561
Piém4 | 2211 2,344 2,372 2,459 2,450 3,456
Piém 5 | 1,960 2,119 2,152 2,170 2,243 3,440
Piém 6 | 2361 2,456 2477 2,488 2,537 3,500
Piém7 | 3,388 3,450 3,463 3471 3,504 4215
Piém 8 | 2,630 2,714 2,733 2,743 2,787 3,686
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Piém 9 2,687 2,706 2,715 2,758 3,650
Bang 3. Luru tdc tai mt s vi tri 6 ha luu song Han
Pon vi: m/s
Vi tri Kich ban
- KB 1% | KB RCP2.6 | KB RCP4.5| KB RCP6.0 | KB RCP8.5 | KB RCP8.5 Bio
06h00 ngay 29/1X/2009: lii 1én, dinh tridu
Piém1 | 0,792 0,751 0,743 0,740 0,724 0,580
Piém2 | 1,059 1,004 0,994 0,990 0,970 0,780
Piém3 | 1,017 0,946 0,935 0,760 0,907 0,712
Diém4 | 0,845 0,775 0,764 0,929 0,738 0,557
Piém5 | 1,023 0,923 0,908 0,900 0,870 0,617
Piém6 | 1260 1,178 1,165 1,58 1,132 0,895
Piém7 | 0818 0,776 0,769 0,765 0,750 0,603
Piém8 | 1319 1,236 1,222 1216 1,189 0,948
Piém9 | 1,059 1,015 1,007 1,003 0,988 0,824
18h00 ngay 30/IX/2009: lii 1én, triéu xudng
Piém1 | 1,602 1,539 1,526 1,520 1,495 1,209
Piém2 | 2,091 2,016 2,001 1,994 1,964 1,632
Piém3 | 2,065 1,947 1,927 1,594 1,875 1,474
Piém4 | 1,755 1,627 1,605 1,916 1,551 1,160
Piém5 | 2,163 1,976 1,944 1,928 1,866 2,311
Diém 6 | 2,504 2,386 2,364 2,353 2,309 1,851
Piém7 | 1,559 1,506 1,496 1,491 1,470 2,219
Piém8 | 2,566 2,455 2,434 2,424 2,382 1,936
Piém9 | 2,051 1,995 1,984 1,980 1,956 1,670
12h00 ngay 30/IX/2009: dinh 1, triéu xudng
Piém1 | 2,672 2,658 2,653 2,650 2,635 2,264
Piém2 | 3,369 3,355 3,350 3,348 3,335 2,989
Piém3 | 3,375 3,302 3,286 2,786 3,245 2,752
Piém4 | 2921 2,817 2,796 3,278 2,742 2,195
Piém5 | 3,592 3,429 3,397 3,381 3,314 2,506
Diém 6 | 4,020 3,961 3,948 3,942 3,913 3,420
Diém7 | 2,39 2,373 2,368 2,366 2,355 2,136
Piém8 | 4,013 3,967 3,957 3,951 3,928 3,500
Diém 9 3,341 3,335 3,332 3,319 3,030
4. KET LUAN diém It 1én tridu xudng va 0,25m & thoi diém

Két qua mdé phong cho thdy vdi cac kich ban
nude bién dang ting dan, myc nude trung binh
tang va luu tdc giam. O khu vuc cira song Han,
myc nudc tang trung binh khoang 0,50m &
thoi diém 1ii 1én gip dinh triéu; 0,40m & thoi

dinh 1d tridu rat. Luu tdc trung binh khu vic
ctra song gidm khoang 0,06 - 0,11m/s.

Muc nudc tai cac diém 4, 5, 6 va 7 quanh khu
vuc ke phia duong Lé Van Duyét phuong Nai
Hién Bong, quan Son Tra (Hinh 3, Bang 2)
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cho thay vdi kich ban 1 thiét k& 1% mé hinh
lii thang IX/2009 thi myc nudc xap xi cao
trinh dinh ke. Véi cac kich ban c6 xét dén tac
dong cia nude bién dang thi myc nudc déu
vuot cao trinh duong Lé Van Duyét trung binh
tir 0,3 dén 1,5m. Dac biét, thoi diém 1i dat
dinh, myc nude ha luu song Han dang cao gay
ngap sau toi 2,0m. Muc nudc tang nhiéu nhét

TAI LIEU THAM KHAO

|  KHOAHQC

CONG NGHE

¢ diém 5 va diém 6; gidm it nhat ¢ diém 7.

Vi cac kich ban nuée bién dang tang dan, do
doc thuy luc giam dan lam giam kha ning
thoat Iii nén luu téc giam dan theo cac kich
ban. Luu tdc giam nhiéu nhat ¢ diém 5, giam it
nhét & diém 1 va diém 9. Luu tdc 16n nhit tap
trung khu vuc dau doan ké méi 1am (diém 6 va
diém 8) va nho nhét & phia bd hiru.
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