NGHIEN CUU BE XUAT MUC NUGC THIET KE BE CHO VONG CUA SONG VEN
BIEN BAC BO NHAM UNG PHO V(1 NUGC BIEN DANG DO BIEN DOI KHi HAU

TS. Vii Hoang Hoa
Truong Pai hoc Thuy Loi

Tém tit: Bién doi khi hdu lam muc nuwde bién ding cao két hop voi lii I6n trén séng sé la méi de
doa dén doi song va phat trién kinh té ciia viing ven bién Pong bang Bdc B¢ trong twong lai. Vi vdy
can phai nghién civu, tinh todn xdc dinh mwce nude lii ciia hé thong ving cira séng ven bién c6 tinh
dén yéu to nuéce bién dang nham dwa ra cdc kién nghi vé thay déi muc nudc thiét ké dé khi ning

cdp va cdi tao cdc tuyén dé.

Nghién ciru van dé trén, bao cdao nay trinh bay két qua nghién ciru, dé xuat myc nuoc thiét ké dée
tai chin cita song chinh vung ven bién Dong bang Bdc Bo wng pho voi bien doi khi hdu.

1.Dit van dé

Vung nghién ctru gdm 14 huyén thudc 5 tinh,
thanh gom huyén Yén Hung (Quang Ninh), An
Hai, An Lo, D6 Son, Kién Thuy, Thuy
Nguyén, tién Lang va Vinh Bao (Hai Phong),
Thai Thuy, Tién Hai (Thai Binh ), Hai Hau,
giao Thuy, Nghia Hung (Nam DPinh) va Kim
Son (Ninh Binh) thudc dai ven bién dong bang
Bic B0 co hé thong song ngoi kha day dic, cac
song 16n chay qua: song DPao, song Ninh Co,
song Hong va song Day, song Tra Ly.... Vio
mua 1i luu lugng nude cac séng twong ddi 16n,
néu hé théng dé ngan nudc gip su cd thi dong
bang s& bi ngap lut kha ning va gay thiét hai 16n
vé con nguoi, kinh té x4 hoi. Chinh vi vay x4c

dinh muc nude dé thiét ké 1a vo ciing quan trong
trong viéc ning cap, cai tao hé thong dé phong
lii cia dong bang néi chung va ving nghién ciru
noéi riéng.

2. Kich bén li tai Son Tay phuc vu dau
vao cho bai toan.

Qua4 trinh i thiét ké tai Son Tay — dau vao
chinh ctia bai toan dugc xac dinh theo:

1:Lii thiét ké nguyén ban tai Son Tay, khong
xét dén cac cong trinh hd chua didu tiét thuong
luu, cac khu cham lii va cong trinh phan li song
bay hinh 1.

2: Lii thiét ké tai Son Tay co6 xét dén cac
cong trinh hd chira diéu tiét thuong luu, cac khu
ch@m It va cong trinh phan lii song Day hinh 2.
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Hinh 1:Qud trinh lii thiét ké tai Son Tdy

3. Lua chon kich ban va phwong an tinh toan
C6 nhiéu nghién ctru vé kich ban bién d6i khi
hau va nudc bién dang: d6 1a Ngan hang thé gidi

Hinh 2: Qud trinh li thiét ké tai Son Tdy khi xét
dén diéu tiet cua cdac ho chira thuong luu cac
khu phdn cham li

(WB), Uy ban Lién Chinh pha vé Thay d6i Khi
hau (IPCC), Trung tdm quan ly moi truong qubc

t&(ICEM).. Nhung tai thoi diém nghién ciru dau
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nam 2009, chua c6 cong bd méi vé kich ban
nudc bién dang cho Viét Nam. Chinh vi vay
trong pham d¢ tai, nhom nghién ctru lya chon
tinh todn cho 3 kich ban:

a) Kich ban nén-tinh cho ndm 1971,

b) Kich ban nudc bién ting 0.5 m

¢) Kich ban nudc bién ting 1m.

Mbi mét kich ban dugce tinh toan cho nim lii
dién hinh. Qua trinh 1d tai Son Tay duoc xéac
dinh ng giai doan sau khi c6 hé Son La (Giai
doan 3)- tan suat dam bao chdng lii di v6i viing
ndi thanh Ha N¢i 1a 0,2%, twong tng véi chu ky
lap lai 500 nam, dbi véi cac vung khac 1a
0,33%, twong tmg véi chu ky 1dp lai 300 nam va
cac kich ban da duoc xac dinh trong muc 2. To
hop cdc phuong an ta dugc cac kich ban tinh
sau tuong ung voi qua trinh 1 tai Son Tay:

1) Tinh toan v6i qua trinh 14 ndm 1971 tai
Son Tay véi chu ky lap lai 300 nam — KB1.

2) Tinh toan véi qua trinh 1§ ndm 1971 tai
Son Tay véi chu ky lap lai 500 nam — KB2.

3) Tinh toan véi qua trinh 14 ndm 1971 tai
Son Tay v6i chu ky lap lai 300 nim xét dén hé
thong ho chira thugng luu va cac khu cham 1i
va cong trinh phan 1ii song Day — KB3.

4) Tinh toan voi qua trinh 14 ndm 1971 tai
Son Tay v6i chu ky ldp lai 500 nim xét dén hé
thong ho chira thugng luu va cac khu cham li
va cong trinh phan 1ii song Day — KB4.

5) Tinh toan véi qua trinh 14 ndm 1971 tai
Son Tay v6i chu ky lap lai 300 nim xét dén hé
thong ho chira thugng luu va cac khu cham 1
va cong trinh phén 1ii song Day va xét dén nudc
bién dang 0.5 m — KBS.

6) Tinh toan vdi qua trinh 14 ndm 1971 tai
Son Tay véi chu ky lap lai 300 nim xét dén hé
thong ho chira thugng luu va cac khu cham li
va cong trinh phan lii song Pay va xét dén nudc
bién dang 1 m — KB6.

7) Tinh todn véi qué trinh i ndm 1971 tai
Son Tay véi chu ky lap lai 500 nim xét dén hé
thong ho chtra thuong luu va cac khu cham 1i
va cong trinh phan 1l song Bay — KB7.

8) Tinh toan v6i qud trinh 14 nam 1971 tai
Son Tay véi chu ky lap lai 500 nim xét dén hé
thong ho chtra thuong luu va cac khu cham 1d
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va cong trinh phan il song Day — KB8S.

4. Ung dung mé hinh Mike 11 mé phong
dong chay kiét vung nghién ciru.

4.1. Thiét lgp mé hinh hinh mé phong hé
thong trong MIKE 11

MIKE 11 1a md hinh dong lyc mot chiéu va
dé dang voi nguoi sir dung nham phan tich chi
tiét, thiét k& quan 1y, van hanh cho song ciing
nhu hé théng kénh dan don gian va phuc tap.
MIKE 11 linh hoat, cung cip mot mdi truong
thiét ké hiru hiéu vé k¥ thuat cong trinh, tai
nguyén nudc, quan 1y chit lwong nude va cac
ung dung quy hoach. Trong bao cao st dung hai
mo-dun 1 chiéu: thay dong lyc HD va xam nhap
min AD dé mé phong ché do thiy luc va xam
nhdp man mua ki€t trén hé théng ha Iuu séng
Hong - Thai Binh.
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Hinh3: So do mang luoi song, mat cat ha luu
vie song Héng - Thdi Binh duoc thiét lap
trong mo hinh Mike 11

Khi bai toan thuy lyc dugc mo phong, hi¢u chinh
t6t théng qua mé dun HD, khi do tiép tuc st dung
m6 dun AD @ tinh toan dién bién va xam nhap méan
trén cac song chinh cuia ving nghién ctru.

1. Thiét lgp mé hinh

Cin cr vao mang ludi song, cac hiéu biét vé
mo hinh va cic sé liéu ving nghién ctu, da
thiét lap:

a) Mo dun mang
EDITOR):

b) M6 dun dir liéu dia hinh (CROSS-
SECTION EDITOR):

song (NETWORK



¢) Mo dun diéu kién bién (BOUNDARY
EDITORS):

d) Mo dun file thong s6 mo hinh
(PARAMETER FILE EDITORS):

e) Mo dun mot mo phong cho mo hinh
(SIMULATION EDITOR).

Simulation editor két hop tat ca cac thong tin
can thiét cho MIKE 11 dé thé hién mot méd
phong. Tét ca cac thong tin dugc luu trong mot
tap tin mo phong (*.sim11) Hinh 3 thé hién,
toan by mang thuy luc vung nghién ctru dugc
xay dung trong mo hinh Mike 11.

2. 86 liéu Khi twong Thuy vin.

S6 liéu bién: gom sb liéu bién trén (Q~t),
bién dudi (H~t).

Bién trén: qua trinh Q~t tai Son Tay, Cau
Son, Chil, Thai Nguyén.

Bién dwéi: 1a qua trinh myuc nudc thuc do tai
cac ctra song ha luu.

Diéu kién ban diu trén mé hinh dugc mod
phong tai tit ca cac nut bao gdm muc nudc tai
thoi diém bit dau tinh toan. Céc dit liéu ban dau
dugc tinh toan tir sb liéu do dac thuy van tai cac
tram thiy van.

4.2. Kiém nghi¢m hé thong mé hinh thiiy
luc Mike 11

Qua trinh hi€u chinh dugc thuc hién voi
chudi tir 10/8-31/8/1996, kiém dinh duoc thuc
hién vé6i chudi tir 3/8-21/9/1999.

Hé s6 NASH duoc dung dé danh gia sai s6
gitia tinh toan va thuc do ctia qua trinh thuy luc.
Két qua kiém dinh thong s thuy lyc dat yéu cau
can thiét thé hién ¢ hé s6 NASH 16n nhét dat

0.8, nho nhét dat 0.68 & budc hiéu chinh va 16n
nhét dat 0.8, nho nhat t 0.65 & budc kiém dinh
mo hinh nhu bang 1 duéi day:

Bing 1: Két qud hiéu chinh va kiém dinh mé
hinh thuy luc tai cdc tram thuy van trén hé

théng séng
T Hiéu | Kiém
T Tram Song chinh dinh
NASH% |NASH%
1 | HaNbi Hong 0.8 0.79
2 | Hung Yén | Hong 0.7 0.8
3 | Nam DPinh Pao 0.7 0.72
4| TV Ninhco | 068 | 065
Phuong
5| PhulLy bay 0.8 0.7
6 | Ninh Binh Day 0.7 0.71

Két qua nay cho thdy mé hinh di moé phong
t6t bién d6i dong chay trén hé thong séng va co
thé sir dung mo hinh dé tinh toan dé tinh toan
cac kich ban bién d6i dong chay trong séng cd
tinh dén diiéu kién nguén nudc dén, van hanh
céc cong trinh ho chira ¢ thuong ngudn va nudc
bién dang do bién ddi khi hau.

4.3. Két qud tinh todn cdc phwong dn

Két qué tinh qua trinh myc nudc 16n nhét tai
cac cua song theo cac kich ban va phuong an
tinh da xac dinh trong muc 3 duoc dua ra ¢
bang 2 dén bang 11.

Bing 2: Muyc nwéce 16m nhat doc séng Pay iing véi cdc kich ban

Kf::;'g 40.5 | 38.1 | 36.0 | 30.9 | 26.0 | 23.5 [ 18.5 | 16.1 | 13.1 | 9.2 | 2.4 | 1.6 | 0.0
KBl | 58 | 58 | 57 | 56 | 52 | 50 | 45 | 42 | 38 | 32| 17|16 1.6
KB2 | 63 | 63 | 62 | 60 | 56 | 54 | 49 | 45 | 41 | 35|19 |17 1.6
KB3 | 30 |30 |30 |30 |28 272523222016/ 16] 16
KB4 | 31 | 31 |31 |31 |28 28|25 24]|22]20]17]16]16
KB5S | 32 |32 |32 3230292726125 ]24|21]21]21
KB6 | 33 | 33 |33 |32 3130282726/ 2421217121
KB7 | 34 | 34 | 34 | 34 | 33 | 32|31 |30 |29 2826|2626
KBS | 35 | 35 | 35 |35 |33 |33 | 31|30 29]|28]|26]26]|26
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Bdng 3: Myc nuoc lon nhat doc song Ninh Co ung véi cac kich ban

Ki‘;’:;'g 39.9 | 37.2(34.0 | 31.8 | 258 [ 232|195 |15.6 | 11.3| 7.7 | 40 | 1.9 | 0.0
KBl | 48 | 46 | 44 | 41 3532302623 20/16]15]15
KB2 | 52| 49| 47|44 |38 |35/[33 |28 25|21 ]16]15]15
KB3 | 3413230028 25123 21119181715/ 15]15
KB4 | 353331129 |25123 2212018 )17]16]15]15
KBS | 3533321302725 242322121 120]20]120
KB6 | 36|34 |32131]127 12612523221 21120]20120
KB7 |37 135341320301 29]28127]26125[25/25]25
KBS | 37 |36 |34 |33 |30|29]28|27]26|26/[25]25]25
Bing 4: Myc nuée 16n nhat doc séng Hong vmg véi cdc kich bdn

Kho3

c;é‘;‘g 60.3 | 55.8 | 47.6 | 39.8 | 34.3 | 30.5 | 25.3 | 23.5 | 183 | 11.8 | 6.6 | 3.3 | 0.0
KB1I | 65|60 |53 |51 |47 | 45| 4138|3329 |23]18]12
KB2 | 68 | 64 | 57 | 55|51 |49 | 44 | 41|36 |32 ]25]|20] 12
KB3 | 49 | 44 | 38 |36 |33 |31 |28 [26|22119 1614/ 12
KB4 | 50 | 45|39 |37 34|32 |28 [26|22119]16]14] 12
KBS | 50 | 44 |39 |37 3433|2928 |24|22120]18] 17
KB6 | 51 |45 |39 |38 3533302825/ 221020]18] 17
KB7 | 50 | 45| 40 | 38 | 36 |35 |32 (30| 2812624123/ 22
KBS | 51 |46 | 41|39 |36 |35 3230271261241 23]22

Bing 5: Myc nuéc I6n nhdt doc séng Tra Ly g véi cdc kich ban

Ki‘:c“‘li‘g 40.0 | 36.3 | 33.1 | 28.7|27.0 | 258 | 243 | 17.9 | 141 | 11.7| 7.1 | 3.6 | 0.0
KB1 | 59 | 55 | 51| 47|45 | 44| 4239|3634 (262217
KB2 | 62 |57 |53 |49 |47 |46 44| 40|38 |36 |27|23]|17
KB3 | 45 | 42 | 38 |35 |34 |33 |32[29 |27 |26/[21[19]17
KB4 | 46 | 42 | 39 |36 3534332928 2621|1917
KBS | 45 | 42 |39 |37 (35|35 |33 (312928 24/23]22
KB6 | 46 | 43 | 40 | 37 |36 | 35|34 31|30/ 28 [25]23]22
KB7 | 46 | 44 | 41 |38 [ 37 |37 |36 |33 32|31 ]28]27]27
KBS | 47 | 44 | 41 |39 |38 |37 |36 |33 32|31 [28]27]27
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Bdng 6: Myc nuoc lon nhat doc song Hoa wng voi cac kich ban

Kf:f;‘g 36.7 | 32.7 1 29.7 | 26.0 | 23.6 | 193 | 15.6 | 133 | 102 | 7.3 | 5.4 | 2.1 | 0.0
KBl | 58 | 52 | 48 | 46 | 44 | 40 | 35|32 |30 29272020
KB2 | 61 | 54 | 50 | 48 | 46 | 42 | 37 | 3.4 | 3.1 | 3.0 28|20 2.0
KB3 | 44 | 40 | 37 | 35 |33 30| 27| 25|24 |23]22]20]20
KB4 | 45 | 40 | 37 | 35 | 34 | 31 | 27| 25|24 |23]22]20]20
KB5 | 45 | 40 | 38 | 36 | 35 | 32 | 29| 28| 27 [ 2626|2525
KB6 | 46 | 41 | 38 | 36 | 35 |32 |30 28|27 [27]26]25]|25
KB7 | 46 | 42 | 39 | 38 | 3.7 | 34 | 32 | 3.1 | 31 | 3130|3030
KBS | 47 | 42 | 40 | 38 | 3.7 | 35|33 (32|31 |31]30]30]3.0
Bing 7: Myc nuéce I6n nhdt doc séng Vian Uc g véi cdc kich ban
Kl’;’fl?g 353 | 31.4 | 27.3 | 242 20.4 | 17.1 | 159 | 123 | 108 | 6.6 | 4.7 | 2.3 | 0.0
KBl | 51 | 49 | 48 | 47 | 45 | 40 | 39 | 3.6 | 3.4 | 28|25 |22 2.0
KB2 | 53 | 51 |50 | 48 | 46 | 42 | 40 | 37 | 3.6 | 29|26 | 22| 2.0
KB3 | 36 | 35 |33 |32 31|28 |28]|26]25|23]22]21]20
KB4 | 37 | 35 |34 |33 |32[29|28|27]26|23]22]21]20
KB5 | 38 | 37 | 35| 34 |33 3130|2929 [27]26]25]|25
KB6 | 39|37 |36 |35 |34 (3231|3029 |27/[26]25]25
KB7 | 41 | 39 | 38|37 |36 |34 343332 |31]31]30]3.0
KBS | 41 | 40 | 38 | 38 | 3.7 | 35 | 34|33 |33 |31]31]30]3.0
Bing 8: Muc miede 16m nhat doc séng Lach Tray g véi cdc kich ban
Ki‘;’fl:‘g 40.1 | 352|305 257223 |19.6|151|11.8| 82 | 62 | 3.6 | 1.6 | 0.0
KBl | 51 | 50|49 |46 | 45| 44 | 40 | 37 | 3231252322
KB2 | 53 | 52|51 |48 |47 | 46| 41|39 |34/|32|26]|24]22
KB3 | 36 | 35 |34 |32 3130/ 27|25|23]23](22]22]22
KB4 |37 |36 |35|32|31]30]|28]26|24/|23|22]22]22
KB5 | 38 | 37 |36 |34 |33 (323029 |27|27](27]|27]27
KB6 | 39 | 3.8 [ 37 | 35 |34 (33|31 |29 |28|27](27]|27]27
KB7 | 41 | 40 | 39 |37 | 36|36 |34 |33 |32(32](32]32]32
KBS | 41 | 40 | 40 | 38 | 37 | 36 | 34 | 33 |32 (32(32]32]32
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Bdng 9: Myc nuoc lon nhat doc song Ciea Cam ung voi cdc kich ban

Ki’::;'g 20.6 | 18.7 | 17.7 | 16.1 | 14.6 | 123 | 104 | 87 | 7.2 | 53 | 33 | 1.2 | 0.0
KB1 | 47 | 46 | 46 | 44 | 43 | 41 | 40 | 403939393939
KB2 | 48 | 47 | 47 | 46 | 45 | 42 | 41 | 40| 4039393939
KB3 | 40 | 40 | 40 | 3.9 | 39 [ 39 | 39 [ 393939393939
KB4 | 40 | 40 | 40 | 40 | 39 | 3.9 | 39 [ 393939393939
KBS | 44 | 44 | 44 | 44 | 44 | 44 | 44 | 44 | 44 | 44 | 44 | 44 | 44
KB6 | 44 | 44 | 44 | 44 | 44 | 44 | 44 | 44 | 44| 44 | 44| 44 44
KB7 | 49 | 49 | 49 | 49 | 49 | 49 | 49 | 48 | 48| 48 | 49 | 49| 49
KBS | 49 | 49 | 49 | 49 | 49 | 49 | 49 |49 | 49| 48|49 |49 49

Bdng 10: Myc nudc lon nhat doc song Pd Bach umg voi cdc kich ban

Khoéng
o | 211206 | 18.0 [ 17.1 | 13.9 | 13.4 | 126 | 10.9 | 8.1 | 6.6 | 4.8 | 2.2 | 0.0
KBI | 52 | 51 | 43 | 41|25 |26 2523202020/ 19]19
KB2 | 54 | 53 | 45 |43 |26 | 27 | 26 | 24 |21 202019 19
KB3 | 41 | 40 | 34 | 33 | 22| 23|23 |21 202020/ 19]19
KB4 | 41 | 40 | 35 |33 |23 |23 |23 22120202019/ 19
KBS | 45 | 44 | 38 | 37 | 27 | 28 | 27 | 26 | 25 | 25| 25 | 24 | 2.4
KB6 | 45 | 44 | 38 |37 | 27|28 |27 |26 |25|25]|25]| 24| 24
KB7 | 50 | 48 | 43 | 41 | 32 | 32 | 32|31 |30/30]30]29]29
KBS | 50 | 49 | 43 | 41 | 32 |32 | 3231 30/30]30]29]29

Két qua cho thay dién bién muyc nudc doc
cua song nhu sau:

+ Muc nudce 16n nhét cach cira bién doc song
bay 16.1 km1a4.2m,4.5m, 2.3 m, 2.4 m, 2.6 m,
2.7 m, 2.85 m, 2.9 m tuong Gng véi cac kich ban
KBI1, KB2, KB3, KB4, KB5, KB6, KB7, KBS.
Muc nuée 16n nhat cach cira bién doc song Pay
40.5kmlas5.8m,63m,3m,3.1m,3.2m,3.3m,
3.4 m, 3.5 m tuong tng vdi cac kich ban KB1,
KB2, KB3, KB4, KB5, KB6, KB7, KBS.

+ Muc nudc 16n nhét cach cira bién doc song
Ninh Co 19.5km la 3 m, 3.3 m, 2.1 m, 2.2 m,
2.4 m, 2.5 m, 2.76 m, 2.8 m tuong tng vdi cac
kich ban KB1, KB2, KB3, KB4, KB5, KB6,
KB7, KB8. Muc nudc 1én nhat cach cia bién
doc song Ninh Co 39.9 km 14 4.8 m, 5.2 m, 3.4
m, 3.47 m, 3.5 m, 3.6 m, 3.65 m, 3.7 m tuong
ung voi cac kich ban KB1, KB2, KB3, KB4,
KB5, KB6, KB7, KBS.
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+ Muyc nudc 16n nhat cach cira bién doc séng
Héng 235kmla3.8m,4.1m,2.6m,2.6m, 2.8
m, 2.8 m, 3 m, 3 m tuong ung voi cac kich ban
KBI1, KB2, KB3, KB4, KB5, KB6, KB7, KBS.
Muc nude 16n nhat cach cira bién doc song Hong
60.3 km1a 6.5m, 6.8 m, 4.9 m, 496 m, 5 m, 5.1
m, 5 m, 5.1 m tuong Ung voi céc kich ban KB1,
KB2, KB3, KB4, KBS, KB6, KB7, KBS.

Qua trinh muc nudc doc song s€ 1a mot co s&
khong thé thiéu trong qua trinh thiét ké dé. Cao
do dé thiét ké duoc xac dinh theo muc nude
thiét ké, lay song Hong lam vi du dugc tinh toan
theo cong thirc sau:

Zsetrk = MucnuécTK + Hsoéngleo +
Hnudcdang + H

Trong do:

- [JH phu thudc vao cép dé. Véi dé vung
nghién ciru [1H iy bang 0.3

- Hsongleo bang 0.5 mét



- H nu6c dang bang 0.5 mét dbi véi dé song

Khi d6:

Cao d6 dé thiét ké = MyucnudcTK + 1.3 (m)

Trong bao c4o liy song Hong va song Ninh Co
lam vi du: tiy thudc vao tinh yéu cau thuc té co
thé chon muc nudc thiét ké theo 1 kich ban nao dé
dé x4c dinh cao trinh thiét ké dé. Nhu hinh 4 thé
hién cao trinh dé thiét ké doc song Héng, khi chon
muc nude thiét ké 1a mue nude ung voi kich ban
KB6 thi tuyén dé doc song Hong doan cach cira
Ba Lat khoang 60 Km can phai duoc nang cap
tuyén dé véi chiéu cao gia thing 16n nhat tir 1-
1,5m. Nhu hinh 5 thé hién cao trinh dé thiét ké
doc song Ninh Co, khi chon muc nudc thiét ké 1a
muc nudc ung voi kich ban KB6 thi tuyén dé doc
song Ninh Co can phai dugc ning cép tuyén dé
v6i chiéu cao gia thang 16n nhat tir 1-1,3 m.

PUONG MAT NUGC LON NHAT DOC SONG HONG UNG VOI DANG LU 1971, THOI KY XUAT
HIEN LAI500 NAM TAI SON TAY

0.0 17.5 278 39.6 49.3 79.2 89.2 100.3 110.1

Khoing cich (km)

Hinh 4: Myc nuwée TK dé va cao trinh dé thiét
ké doc séng Hong véi kich ban KB6

Tai liéu tham khio

Tiéng Viét

DUONG MAT NUGC LON NHAT DOC SONG NINH CO UNG VOI DANG LU 1971, THOI KY XUAT
HIEN LAI500 NAM TAISON TAY
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Hinh 5: Myc nuwée TK dé va cao trinh dé thiét
ké doc song Ninh Co voi kich ban KB6

5. Két ludn

Nghién ctru da thanh cong trong vi¢c Ung
dung mo hinh Mikell mé phong ché do thay
lyc hé thong ha luu séng Hong va song Thai
Binh cho cac kich ban khac nhau. Cac két qua
tinh toan dua ra buc tranh tong quan vé dién
bién muc nudce 16n nhit doc hé théng song. Két
qué nghién ctru s€ giup cho cac nha khoa hoc co
co so thiét ké dé khi can nang cip va cai tao cac
tuyén dé trong viing nghién ctru.
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Abstract
ARTICLE: STUDY ON AND RECOMMENDATIONS FOR DESIGNED WATER
LEVELS FOR DYKE SYSTEM IN THE NORTHERN COASTAL REGION IN
RESPONSE TO POSSIBLE SEA WATER LEVEL RISE DUE TO THE
CLIMATE CHANGE

The climate change would lead to elevated sea levels that, combined with major river flooding,
would threaten the life and economic development in the Northern coastal region in the future.
Therefore it is important to study and estimate flood water levels at river estuaries, taking into
account elevated sea level to make recommendations for changes in designed water levels of dyke
systems during their improvement and rehabilitation.

This paper presents findings of the study and recommendations for designed water levels at nine
main estuaries along the Northern coastal region to respond to the climate change.
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