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TOM TAT: Ngap lut 13 hién twong nudc séng dang cao trong mua mua lii (tai mién Béc tir thang 6 dén
thang 9 hang nam) gdy ngap, lut cic bai bdi ngoai dé song Hong khu vuc Ha Noi. Pay 1 hién twong xay
ra hang nim vé6i quy md khac nhau vé dién va d6 ngap sau, diéu nay phu thudc vao diéu kién khi twong
thuy van ciia toan ving, mirc do diéu tiét lvu luong dong chay va kha ning thoat Iii ctia cac dong song.
Anh huéng cta ngap lut khong chi gy ra cic bat on trong doi sdng sinh hoat tai cac khu dan cu ma con
thay d6i dong luc hoc dong song va nguyén nhan gia ting ap luc nude, ap luc dong tham 1én tuyén dé.
Ngay nay, hién tugng ngap lut c6 thé duge kiém soat phan 16n bang viéc diéu tiét luu luorng dong chay
thong qua cac dap thuy dién ¢ khu vuc thuong luu cua cac dong song. Tuy nhién, viéc thiét 1ap mang
quan tric ngap lut, tao dung co so dit lidu dé danh gia tac dong ngap lut 13 cin thiét nham giam thiéu thiét
hai do hién tugng nay gy ra dong thoi nang cao hiéu qua khai thac st dung song Hong. Bai béo tap trung
nghién ctru danh gia nguy co ngdp lut va co so thiét 1ap mang quan tric ngap lut song Hong khu vuc
Ha Noi phuc vu khai thac bén virng 1anh tho.

TU KHOA: Ngap lut, cfip bao dong myc nude, mang quan tric.

ABSTRACTS: Flooding is a phenomenon in which river water rises during the rainy season (in the North of Viet
Nam from June to September every year), causing flooding in some alluvial grounds outside the Red River dyke in
the Hanoi area. This phenomenon occurs frequently with different scales in area and depth of flooding, which
depends on the hydro-meteorological conditions of the entire region of Red river and the ability of flow regulation
structures and flood drainage on river. The impacts of flooding due to rising river levels not only cause instability in
daily life in residential areas but also change river dynamics and cause increased water pressures and seepage
pressures on the dikes. Currently, flooding can be largely controlled by regulating the flow of rivers through
hydroelectric dams in upstream areas. However, establishing a flood monitoring network and creating a database
to assess the impact of flooding is necessary to minimize damage and improve the efficiency of exploitation and use
of the Red River. This article focuses on research on flood risk assessment and the basis for establishing a flood
monitoring network on the Red River in the Hanoi area to serve sustainable exploitation of the territory.

KEYWORDS: Flooding, water level alarm, monitoring network.

1. PAT VAN PE banh gid nguy co ngdp lut ngoai bai song khu
vuc song Hong Ha Noi 1a rat quan trong do vi tri
dia 1y gan lién v6i Thu d6. Bai viét nay ngoai y
nghia dua ra cac nhan dinh vé mirc dd tac dong cua
dong chay trén bai song, hé thong dé, khu dan cu,

Panh gia nguy co ngap lut cia khu vuc cod
dong song chay qua co ban dya trén kha nang thoat
Il cua con song do. Viéc danh gia kha nang thoat
1&i cia mot khuc song thuong duwa trén yéu td nhu

dia hinh, dia mao thong qua hinh dang long song,
bai song, hinh thai mat bang, chiéu rong thoat 1i
trén mit cit va cac yéu td can tré tir cac hoat dong
xdy dung, khai thac phat trién lam giam kha ning
thoat lii.

ha tang con phan tich tac dong ctia dong chay chinh
d6i voi 6n dinh long song, bo séng. Nguy co ngip
lut lién quan dén dong chay chinh trén bai song, kha
nang xuat hién dong chay tran bai, gay can trd dong
chay lam giam kha nang thoat 1di. Vi vay, khi danh
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gia nguy co ngip lut yéu t6 dia mao theo dién
trong pham vi thoat 1i s€ duoc quan tam.

Nhing s liéu quan tric thudong xuyén lién
quan dén thong sb gy can tro kha nang thoat lii 1a
quan trong, ngoai canh bao va c6 bién phap phong
ngira giam thiéu thiét hai do ngap lut gy ra ciing
nhu dua ra cac giai phap chinh tri dong chay song
mot cach hop 1y. Hién tai cac tram quan tric cung
cip s6 liéu nay con chwa ddng bo va thua thdt trén
khu vuc séng H6ng doan qua Ha Noi, do vay,
nghién ctru thiét 1ap mang quan tric nham thu thap
day du cac dir lidu cua cac thong sb co ¥ nghia va
can thiét.

2. PAC PIEM VA DIEN BIEN NGAP LUT
KHU VU'C SONG HONG HA NOI
2.1. Hién trang ngap lut

Ché d6 thuy van séng Hong khu vuc Ha Noi
phu thudc chu yéu vao hoat dong cua song Thao,
song Pa va song Lo, dong thoi phu thude vao sy
diéu tiét van hanh cia lién ho dap cua thuy dién
Hoa Binh, thily dién Son La va thuy dién Tuyén
Quang. Khi mua 16n kéo dai, luong nuée dé vé& hd
tang cao, c6 nam luong nudce do vé qua 1on din dén
cac thuy dién phai xa nudc voi luu lugng lon nhu
thiy dién Son La phai mo 2 clra xa day, thuy dién
Hoa Binh 5 ctra; thuy di€n Tuyén Quang 2 ctra tuy
thudc muc nudc trén cac dong séng. Viéc xa li
thuong luu két hop véi mua 16n ¢ ha luu lam muc
nuéce song Hong dang cao, c6 nim long song Hong
doan qua Ha N6i mé rong, bai bdi khu vuc ciu
Long Bién ngap cao, chi con nhap nhd nhitng ngon
cay nho 1én khoi mat nude, nhu Hinh 1.

k4

e . -
F.- 8

Hinh 1. Ngip bii bdi song Hong

Nhicu khu vuc ngoai d€ nudc ngdp dang
cao tdi 2+3m, anh hudong dén hoa mau, doi song
nguoi dan.

Hinh 2. Ngap bai ngoai dé

Mot s6 két cau chin giit chju dong chay manh,
tao ra nhitng vung xody 16n, x6i 16 manh.

Hinh 3. M§ phén dong tru cau Long Bién

Hién tugng ngap lut da lam bién d6i manh dia
hinh, dia mao, déng thoi gay ra thiét hai cho dan
cu sinh séng & cac khu vyc nay. Ngap Iut ciing
thuong dién ra ¢ khu vuc Ha Noi trude khi co su
didu tiét cia cac dap thuy dién & phia thuong
ngudn. Sau khi dap thuy dién Hoa Binh di vao hoat
dong nam 1994 da cit myc nudc 1i & tram Ha Noi
tr 0.65m dén 0.7m (theo sb liéu cua Vién Quy
hoach Thuy lgi). Mic du vay, hién tugng muc
nudc song dang cao van xay ra ¢ cac mirc do khac
nhau tuy thudc lwong mua va nudc dau ngudn do
v¢, dién hinh nhu:

- Nam 2020: cudi thang 7 va dau thang 8, muc
nudc cao nhat trén song Hong, song Da, song
Pudng doan chay qua thi xd Son Tay, huyén Ba Vi,
quan Long Bién c6 muc dudi bdo dong 1. Tuy
nhién, trén song Pay doan chay qua cac huyén
Chuong My, My Puc, Ung Hoa c6 mirc tir bao
dong cap I dén bao dong cép II.

- Nam 2018: ngay 22/7, muc nudc tai Ha N6i &
muc 8,40m (dudi bao dong 1: 1,10m). Myc nudc
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trén song Thao tai Yén Bai, Phu Tho luc 19 gi¢
ngay 22/7, myc nudc tai Yén Bai 6 muc 30,20m
(trén bao dong 1: 0,2m); tai Phu Tho: 16,80m
(dudi bao dong 1: 0,70m). Ngay 23/7, myc nudc
tai Ha N6i & mure 8,10m (dudi bao dong 1: 1,40m).
Muc nudc tai Yén Bai Luc 7 gio ngay 23/7 & mirc
29,60m (dudi bao dong 1: 0,40m); tai Pha Tho:
16,30m (dudi bao dong 1: 1,20m).

- Nam 2017: Ngay 22/7, myc nudc trén cac
song Thao tai Lao Cai la 80,89m; Yén Bai la
31,97m; tai Pht Tho la 17,22m; muc nudc trén
song Héng tai Ha NoOi 1a 6,85m. Muc nudc trén
song Thao tai Yén Bai s€ duy tri & muc dinh i
32m, sau do xuéng muc 31,7m; tai Lao Cai sé
xudng murc 80,3m; tai Phii Tho 1én mirc 17,5; song
Chay tai Bao Yén xudng mirc 72m; song Hong tai
Ha Noi 1én mic 7,2m vao chiéu toi 22/7.

2.2. Pic diém cac bai song Hong khu vire Ha Noi

Trén doan song Héng thudc khu vuc Ha Noi co
kha nhiéu bai bdi 16n nhu & khu vuc xa C6 Do,
Tan Puc, Cao X4, Thuy Van, Minh Nong, Thanh
Miéu, Phu Cudng thudc khu vire Ngi Ba Thao Pa
noi hop luu ctia ba con song. Cing vé6i cac bai bdi
nhéo & x3 Phuc Chau, xd Chu Minh, xa Cam
Thuong, Vinh Thinh, xd Trang Viét, Vian Khé
(thubc Mé Linh); bai Théng Nhat (quan Long
Bién); bai Tranh Khic (xa8 Van Dutc - huyén Gia
Lam); bai Thugong Cat, Lién Mac; bai Tt Lién,
Nhat Tan (quan Tay Hd); bai Tam Xa (Péng Anh);
bai Thuy Linh (xa Linh Nam); bai Thach Cau, bii
Yén S¢ (Thanh Tri) v.v. Mot sé bii bdi di duoc
hinh thanh sau nhiéu niam, hién tai di tr& thanh céac
cum déan cu, khu canh tac véi cong trinh ha tang
nhu dudng xa, cong trinh dén sinh. Cac bai boi
luén bién dong hang nim theo hoat dong chung
cuia long song, mirc d6 bién dong khac nhau nhung
nhin chung & muc vua phai. Trong do, muc do
bién dong bé mit nhiéu hon bién dong theo chiéu
dumg va hang nam viée bdi — x6i ty nhién trén mit
bai khong 16n nhu bdi x6i ¢ long chinh. Thay doi
dién mao bai bdi chu yéu tir hoat dong cua con
ngudi nhu dip dat ton nén nha, dap duong giao
thong trén bai lam gia ting cao do trung binh cta
bai. Piéu nay din dén tinh trang va mic do ngap
lut trén cac bai c¢6 su khac nhau.

2.3. Pic diém kha ning thoit li

Theo két qua nghién ciru cia cac tac gia Vi
Tat Uyén [2], Nguyén Vin Cu [6], Tran Xuan Thai
[7], va cac sb liéu do thuy van (myc nudc, luu

luong, bun cat) trong tong thé chung cia cac tram
Son Tay, Thugng Cat, Ha Noi, Hung Yén va cac
tram thuy van chuyén dung trén doan séng nghién
ctru 1am co s& danh gia kha nang thoat Iii. Két qua
quan tric ndy co6 thé phan chia theo 4 thoi ky dién
hinh sau:

- Thoi ky 1: Tir nam 1960 — 1969, thoi ky tién
hanh dp cac bbi 16n trén song Hong.

- Thoi ky 2: Tir nam 1970 — 1979, thoi ky sau
con 1@ lich st nam 1971, cac bdi da duge dép xong
va gia ¢cb mot phan.

- Thoi ky 3: Tur ndam 1980 — 1988, thoi ky
truge khi HO thuy dién Hoa Binh hoat dong.

- Thoi ky 4: Tir nam 1990 — 1999, thoi ky sau
khi H) thuy dién Hoa Binh hoat dong [2].

Céc sb liéu quan tric theo 4 thoi ky dugc ghi
nhéan tai cac tram thuy vin la co sé quan trong
danh gia chu ky thay d6i muc nude li. Két qua ghi
nhan cu thé:

1) Két qud quan tréc tai tram thiiy viin Son Téy:

Céc s6 liéu quan tric qua 4 thoi ky tai tram
Son Tay (Bang 1, Hinh 4) cho thiy sy thay ddi
muc nudc tuong Gng véi cac cap luu luong qua
cac thoi ky. Khi myc nudc ngdp bai, do su phat
trién dan cu trén bai séng mdi ngay mdi ting cliing
v6i viéc nang cao dé bdi bo hep dong chay vao
long chinh lam myc nude song mot nam maot dang
cao. O cap Q > 12000 m*/s muc nudc & thoi ky sau
ludén luén cao hon muc nudc ¢ thoi ky trude. Thoi
ky 1991 - 1998 so véi thoi ky 1961 - 1969 muc
nuéec di dang cao hon tir 64cm, dbi véi cip
Q = 13.000m/s va 120cm vé6i cip Q = 20.000m’/s.
Binh quan thi ct mdt nam muyc nudc dang cao
khoang 1.8cm - 3.2cm/Indm véi cac cap i 16m.
Nhu vay, su suy giam kha nang thoat tai tram Son
Tay thé hién rd & su léch sang trai cua duong quan
hé H-Q vai cung mot cép luu luong, myc nudc tai
Son T4y di ting cao dang ké tir 64cm tGi 120cm.

Bang 1. Muc nuée (H) ing véi cAp lwu lwgng
(Q) tai tram Son Tay [2]

Cic ep Q(m3s) tai Son Thy
2000[ 6000] 8000[ 10000[ 11000] 12000] 13000[ 14000] 15000] 16000] 17000 18000] 19000[ 20000
Tormim 1961 dén 1960 | 645|996 1091] 1162| 1196| 1229] 1283| 1283| 1305| 1322 1342] 1361 1380] 1399

Thi ky

Tirnam 1971 déa 1979 | 707) 1042| 1137] 1209] 1254| 1269| 1302 1320] 1338] 1378] 1395| 1419] 1415] 1428
Tirndm 1981 dén 1989 | 698| 1040| 1147| 1233| 1267 1204] 1326| 1359] 1376| 1399| 1423| 1440| 1457| 1475
Tirnam 1991 dén 1998 | 65| 1027] 1144| 1231| 1261| 1296| 1326] 1348 1372| 1399] 1426| 1460] 1500] 1510
Chénh léch myc nuoe

noiki(1991-1998) | 20 31| | e 6| 67| W 6| &1 7| s %9 120 11
0 i (1961 - 1969)
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Hinh 4. Pudng quan hé mue nwéce (H)
va luu lwgng (Q) tai tram Son Tay [2]

2) Két qud quan tric tai tram thiiy vin Ha Ngi:

Céc sb lidu quan tric qua 4 thoi ky tai tram thuy
van Ha Noi (Bang 2, Hinh 5) cho thiy su thay ddi
muc nudc tuong tmg voi cac cap luu lugng 1ii vé tai
tram Ha Noi. Vi cap luu lwong Q < 9000 m/s 1a
cip dudi luu luong tao long, twong tmg khi muc
nude tir cao trinh 9+10m tré xudng, qua cac thoi
ky muyc nudc khong cod su bién d6i o rét, cac
duong H-Q kha gan nhau. Khi myc nudc diang cao
xép xi mdt bai cac duong quan hé mai xuét hién su
khac biét va giira thoi ky 1971 - 1979 v6i cung mot
cdp Q muc nudc cao hon thoi ky 1961 - 1969
khoang hon 20 cm. Pong thoi, ciing voi cip Q
muyc nudc thoi ky 1981 - 1989 va 1991 - 1998
khong c6 su thay do6i & nét, duong quan hé H-Q
tuong d6i 6n dinh. Khi muc nude & mirc vuot bai,
su thay d6i duong cong H-Q qua cac thoi ky dugc
thé hién rd rét. Lii cang 16n sy chénh léch cang rd
va duong H-Q léch sang trdi véi cing mot cp
Q = 10000 m%/s tai Ha Noi muc nuéc thdi ky
1981 - 1989 da cao hon thoi ky 1961 - 1969 1a 30 cm.

Véi Q = 14000 m*/s muc nuéc thoi ky
1981 - 1989 tang hon thoi ky 1961 - 1969 gan
45 cm. Véi Q = 15.000 m*/s myuc nudc thoi ky
1981-1989 da cao hon thoi ky 1961-1969 dén
27 cm va thoi ky 1991 - 1998 da cao hon thoi
ky 1981 - 1989 1a 25 cm. Nhu vay, trung binh
tir nhitng nim 60 dén nam 1998 muyc nudc tai
Ha Noi da dang trén 56 cm tng voi cung cip
luu lvong 1i. Nguyén nhan chinh 1a do sy phat
trién cac khu dan cu nha cira trén bai song, ton
cao dé bbi, ton cao duong trén bai da can tro rd
dét viéc thoat 111.

Bang 2. Muc nuwée (H) ing véi cAp luu lwgng
(Q) tai tram Ha Ngi [2]

1400
1200

M —*~Tirnan
—_ 1961 dén
g 1000 / 1969

ot —o—Tir nam
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E] 1979

g 600 / ——Tir nam
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Luu lugng Q (m3/s)
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Hinh 5. Pudng quan hé muce nuwée (H) va luu
lwong (Q) tai tram Ha N@i [2]

3) Két qud quan tric tai tram thiy van
Thuong Cat:

Céc s6 liéu do qua 4 thoi ky tai tram thiy van
Ha Noi (Bang 3, Hinh 6) cho thay su bién dong
cua duong quan h¢ Q-H cua tram Thugng Cat qua
cac thoi ky rat phic tap. Dudng nhu c6 xu thé
nguoc lai véi nhitng bién dong trén doan song Hong.
Céc duong quan hé H-Q cua cac thoi ky co xu thé
léch phai. C6 nghia 1a tmg véi cing mot cap luu
lwong Q thi myc nude H tai tram Thuong Cat da ha
thap hodc v6i ciing mot myc nude 1i sau 40 nim co
thé thoat qua Thuong Cat mot luu lugng 16n hon. Cu
thé nhu sau: Voi cap Q = 2.000m*/s thoi ky 1960 -
1969 1a 7,91 thi t6i thoi ky 1990 - 1999 muc nudc ha
xudng con 7.62. Ha thip tong cong khoang 29 cm.
Tuong ty, v6i cdp Q = 6.000m’/s ¢ hai thoi ky muc
nudc da giam di 57cm.

Bang 3. Muc nwéce (H) ing véi cac cap
lwu lwgng (Q) tai Thwong Cat [2]

Cic cip Q(m3)s) tai Ha Ngi

Thii ki
- 1000°3000] 5000{ 6000] 7000 8000 9000] 10000| 11000 12000 13000114000} 15000

Tirndm 1961 dén 1969 289 589| 771| 835 887 933 76| 1049| 1058| 1091| 1131 1157 1198

Tunam 1971 dén1979 302 592 766 843 902 955 1003) 1046| 1070| 1100

Tirndm 1981 dén 1989 312 389 771 40| 892 959 99| 1050| 1095| 1132| 1169 1201] 1225

Tunim 1991 én 1998 301 3591 774 843 908 952 998) 1037) 1070| 1113| 1153] 1203] 1250

Chénh léch mye nude
thoiki (1991-1998)s0 12 2] 3] 10] 21 19 22
V01 (1961 - 1969)

20 12pn on 4 92

. Cic cAp Q(m3/s) tai Thwong Cit
Thoi ky
1000 | 2000 | 3000 | 4000 | 5000
Tir nam 1961 dén 1969 586 91 921 1013 | 1093
Tir nam 1971 dén 1979 621 812 922\ 1002 1077
Tir nam 1981 dén 1989 574 784 925| 1024 1105
Tir nam 1991 dén 1998 596 719 894 981| 1050
1200
oo +Tgﬁilli£n
£ 80 e
o 1971 dén
$ 60 1979
g =o—Tir nim
5 400 1981 dén
3 1989
200 —&—Ti nim
1991 dén
0 1998
1000 2000 3000 4000 5000
Luru lugng Q (m3/s)

Hinh 6. Pudng quan hé muce nuwée (H) va luu
lwgng (Q) tai tram Thuwong Cat [2]

4) Két qud quan tric tgi tram thiiy vin Hung Yén:

Céc s6 liéu do qua 4 thoi ky tai tram thuy van
Hung Yén thong qua so li¢u luu lugng Q ¢ tram
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Ha Nbi va sb liéu muc nuée & Hung Yén dé danh
gia kha nang thoat lii doan tr tram Ha Noi dén tram
Hung Yén (Bang 4, Hinh 7) cho thiy sy bién dong
ctia dudng quan hé Q-H. Véi cip Q < 6.000 m’/s tai
Ha Noi céac thoi ky so voi thoi ky 1960 -1969
duong H-Q c6 sy bién ddi khong nhiéu. Sy thay
doi chi xuét hién khi myc nuée 1ii 1én cao vugt bii.
Véi cap Q = 14.000 m*/s tai Ha Noi muc nude tai
Hung Yén da tang khoang 78 cm so voi 1960,
duong Hun-Qun cung léch sang trai qua cac thoi
ky. Véi cap Q = 15.000 m?/s tai Ha Noi thi muc
nudce tai Hung Yén da dang cao 90 cm.

Nhu viy, doan song Ha No¢i - Hung Yén tr
nhirng nam 1960 dén nim 1998 kha ning thoat li
ctia 1ong song twong d6i 6n dinh, nhung khi muyc
nudc cao trén bai thi kha nang thoat 14 da gidm
dang ké. C6 thé thdy, trudc tién 1a do bii song co
su hinh thanh cac co s& ha t?ing cua khu dan cu
nhu bai Ty Nhién, bai Phu Hung, bai Cuong, bai
Lam Son v.v. Kha nang thoat lii ctia doan dudi tai
Ha Noi - Hung Yén s& anh huong tryc tiép t6i kha
nang thoat 1l cia doan Ha Noi, diéu nay din dén
ca doan dai song bi suy yéu.

Bing 4. Muc nwéc (H) tai Hung Yén véi cip (Q)
tai Ha Ngi qua 4 thoi ky [2]

T ki Ciic cip Q(m3/s) tai Hung Yén
’ 1000] 3000 5000] 6000] 7000/ 8000] 9000{10000] 11000{12000] 13000] 14000] 15000
Tirnam 1961 dén 1969 | 105 282 410] 456 496| 529| 553| s84| 610] 632 627 672 692
Tirnam 1971 dén 1979 | 114 305| 440| 490 529| 562 589 620 633 659| 679] 694 716
Tirnam 1981 dén 1989 | 114 302| 440 492 536 573| 605 637] 659 678 70| 732
Tirnam 1991 dén 1998 | 104 306| 451) 507| 553| 88| 6l6| 640| 663 686] 720[ 755 780
Chénh léch myc nude
thoiki (1991-1998) | -1| 24/ 41| S1| 57 9| 63| S6| 53| sS4/ 93| 83| 88
50 V61 (1961 - 1969)
900
800 e Tim
unam
,EJoo 1961 dén
5600 1969,
o] unarq
330 1971 dén
2 400 1979

o T nam
=300 1981 dén
unam
100 1991 dén
0 1998
0 5000 10000 15000

Luu lugng Q (m3/s)

Hinh 7. Pwong quan hé (Q) tai Ha N§i
véi (H) tai Hung Yén [2]

Céc két qua trén cho thdy mat do cac cong
trinh (ddc biét 1a cong trinh nha ctra) trén cac bai
song va sy nang cao dia hinh bai gilta song la
nguyén nhan lam gidm kha nang thoat Iii cho song
Héng khu vuc Ha N6i. Voi sy phat trién kinh té va
dan cu ngay cang tang cua thu d6 Ha Noi lam cho
nhu cau dat ¢ ngay cang ting, diéu nay ciing thé
hién thong qua mat d6 dan cu tai bai ngoai song

cling ngdy cang ting (du kién dan sd khoang
500.000 dén 640.000 nguoi). Khi d6 kha ning thoat
1il ciia 1ong song ciing ngdy cang giam, dong nghia
v6i kha nang ngdp lut ngay cang cao mac du da co
su diéu tiét cua cac cong trinh Thuy loi phia thuong
ngudn (Thuy dién Hoa Binh, thuy dién Son La trén
song Da, hé Tuyén Quang va hd Thac Ba).

Nhu vay, dé danh gia kha ning ngap lut song
Hong khu vuc Ha Noi cang can thiét va viéc quan
trong can xay dyng ban d6 phan ving ngap lut theo
cac cap bao dong (cap I, II, III), ban dd mat do xay
dung, ban dd md hinh sb do cao va ban d6 dia mao
va ban d6 nay dugc st dung lam co so cho viéc
thiét 1ap hé théng quan tric nham phong chdng tai
bién ngap Iut.

3. BAN PO PHAN VUNG PANH GIA NGUY
CO NGAP LUT

Ban d0 phan ving ngép lut tuong tng véi cap
bdo doéng I, II, III quy dinh vé cao d6 muc nudc
trén séng phan anh sy phan b va xéac 1ap khu vuc
ngap lut, déng nghia v6i khu vyce chiu tac dong do
ngap lut can tinh dén.

3.1. Phwong phap 1ap ban dé phén ving

Khu vuc Ha Noi cua song Héng co dién tich
kha rong hon 95.000 ha, trai dai khoang 117 km.
Viéc thiét 1ap ban dd phan ving ngap lut can xu Iy
khdi luong co s¢ dit li€u 16n, viéc nay dugc thyc
hién trén tng dung cong nghé GIS va mé hinh sb
d6 cao (DEM). Toan bd qua trinh thyc hién dugc
chia thanh 7 budc chinh: 1) thu thap cac dir li€u co
lién quan; 2) tién xir ly dir liéu ban dd sb GIS;
3) ndi suy dit li€u tao mé hinh DEM; 4) xac dinh
cac ving bi ngap lut; 5) thanh lap cac ban d6 phan
vung ngdp lut; 6) tinh dién tich cac vung bi ngép
lut; 7) danh gia két qua. Trong cac bude thuc hién
trén, ba budc ndi suy dir li€u tao moé hinh DEM
(3), xac dinh cac vung bi ngap lut (4) va thanh lap
cac ban dd phan vung ngap lut (5) dugc xem la
quan trong vi tao co so cho viéc xac lap dién tich
cac vung bi ngdp lut cling nhu danh gid mac do
anh hudng cia hién tuong nay trong khu vuc
nghién cuu.

3.2. Co sé dir liéu

Trén co s6 phan tich ché do thuy van va cac sb
liéu dia hinh, dia mao xay dung ban dd phan vung
ngdp lut xac dinh dugc muc do ngap bai song khu
vuc Ha Noi (cu thé 1a phan dat gitra hai con dé)
ung voi cac cao d0 myc nudc khac nhau tuong
tmg v&i cac cap muc nudc theo cac cip bao dong
trong mua I{.
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Biang 5. Cac cap bao dong muc nwéc li

Trung | Viét Thugng | Hung
Mire lii Ha | Tri | SonTdy | HaNgi | Cit Yén
Bio Dong (BD) (m) 1259 [1L70 [1050 {750 |7.57 1459
Béo dong cip I (BB) (m) 1557|1373 [1320  [994  [9.02 551
Bo dong cip I1 (BDII) (m) 1655 1500 [1350 1047|1026 6.61
Bo dong cip 11 (BDIII) (m) 1712|1645 | 1463 1178|1133 704

Vi ba loai dit li€u chinh dugc st dung: 1) Dix
liéu ban d6 sé GIS (ban do dia hinh ty 1& 1:25000,
1:10000); 2) Dir liéu muc nuéc sdng; va 3) D licu
hon 100 mit cat w6t khu vuc nghién cuu. B dit
liéu d0 cao dia hinh dang anh dugc xut ly va
chuyén thanh bo dir liéu diém do cao thdng nhat
v6i dinh dang shapefile. BO di liéu diém do cao
nay 1a dir liéu dau vao cho qua trinh noi suy dir
liéu tao thanh md hinh DEM cho khu vuc nghién
ctru bang phan mém ArcGIS. Ngoai ra, dir liéu do
cao dia hinh con dugc tich hop st dung dit li¢u
ranh gii hanh chinh va hé théng thuy hé cua khu
vuc dé xac dinh pham vi cia khu vyc xac 1dp
ngap lut, xt Iy mé hinh DEM ciling nhu 1ap cac
ban d6 phan ving ngap lut trong khu vuc. Lop dit
liéu hé théng thuy hé duoc dinh dang raster béng
cong cu Rasterize trong phan mém sau d6 duoc
xtr 1y tich hop vao mé hinh DEM bang cong cu
Raster Calculator.

3.3. Két qua phén tich
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Hinh 8. Bin d6 phin ving ngap lut
theo 3 cap bao dong

Sau khi xay dung dugc moé hinh DEM cho khu
vuc nghién ctru tir bd dit liéu do cao dia hinh, tac
gia tién hanh xac dinh cac ving bi ngép lut tir mo
hinh DEM nay béng cach st dung mét cong cuy
tinh todn trén d# li€u raster c6 tén Raster
Calculator hoat dong trén nén tang phan mém
ArcGIS. Dir lidu dau vao cua quéa trinh nay bao
g6m md hinh DEM tai khu vic nghién ciru va bo s6
li€u myc nudc song theo cac cép bao dong tai cac
tram thiy van trong khu vuc nghién ctru (Bang 5).

Toan bd qua trinh tinh toan trén co so cac b
du liéu do cao dia hinh thyuc t& két hop bo sé liéu
muc nudc song theo cac cép bao dong tai cac tram
thily van da xay dung dugc ban d6 phan ving ngap
lut g véi myc nudc bao dong tir I, 11, 111 (Hinh 8).

4. MANG QUAN TRAC NGAP LUT NGOAI
BAI SONG

Céc sb liéu vé toc do phat trién KT-XH ngoai
bai dé song Hong nhu cac cum dén cu, nha & va
cac cong trinh cau, cong cho thdy khdi luong vat
can thoat lii trén cac bai sdng gia tang lién tyc theo
thoi gian (trong do dic biét chu y cac cong trinh
xay dung kién cé). Bén canh do6 1a su bdi léng tao
thanh céc bai bdi di dong gitra song da 1am cho dia
hinh khu vuc bién d6i khong ngimg theo thoi gian
gdy mét can bang nghiém trong. Didu nay anh
huong 16n dén kha ning thoat Iii ciia song Hong
qua Ha Noi. Su can thiét bd sung day du va dong
b6 s6 liéu hinh thanh mang quan tric ngép lut phuc
vu giam thiéu thiét hai va khai thac bén vitng khu
VUC nay.

4.1. Co sé, nguyén tic va dir liéu thiét 1ap

Quan tric 1a phuong phap nghién ctru thyc
nghiém dé sang to cac quy luat bién doi theo khong
gian va thoi gian cua dbi twong nghién ciru. Tuy
theo muc dich, d6i twong nghién ctru phuong phap
thu thap s6 lidu quan tric co nhiéu dang khac nhau.

Dé xac dinh su bién doi theo khong gian & nhimng
thoi diém nhét dinh cta chi sé ddc trung cho ddi
tugng can str dung nhiéu diém quan tric duoc bd
tri theo mang ludi quan tric. Mang ludi quan tric
s& 1a tap hop cac diém quan tric b tri theo cac
phuong khéc nhau cho myc dich nghién ctru cu thé.

Co s& xdy duyng mang quan tric ngap lut khu
vuc Ha N¢i duge thiét ké trén co s ban d6 mat do
xdy dung va ban dd ngp lut & cac murc bao dong
1, bdo dong 2, bao dong 3 ing vdi ban dd dia mao.

Nguyén tdc vu tién cac khu vuc c6 mat do xay
dung cao tir 70% dén 90% theo huéng vudng goc
vé phia song.
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Dir liéu thiét 1ap dwa trén 1) Ban d6 phan ving
ngap lut theo cac cap bao dong myc nudc; 2) Ban
d6 dia hinh dia mao (mé hinh sé d6 cao DEM);
3) Ban d6 cau triic nén khu vyc nghién ciru; 4) Ban
d6 mat do dan cu khu vuc nghién ctru; 5) S6 liéu
hé thong k§ thuat khu vye nghién ctru.

4.2. Pé xuit mang quan tric

Thiét 1ap diém quan tric s& quyét dinh sd
luong diém can quan tric. Theo thuy dién dong
song quy dinh t6i thiéu diém 1 nim & ngoai song,
diém 2 trén béi giita song, diém 3 & cdt ngap bao
dong 1, diém 4 & cbt ngép bao dong 2, diém 5 &
cbt ngdp bao dong 3, diém 6 sat chan dé.

V6i chiéu dai toan tuyén va phan bd mat do,
ving trong yéu chia ra t6i thiéu 20 tuyén, bao gom
tuyén 1 dén tuyén 4 tr Km 90+600 ta séng Thao
dén Km 14300 Van Céc (Hinh 9); Tuyén 5 dén
tuyén 15 tir Km 7 Van Cdc dén Km 68+300 Hiru
Hong (Hinh 10); Tuyén 16 dén tuyén 20 tir Km 73
Hiru Hong dén Km 92+900 Hiru Hong (Hinh 11).

Hinh 10. Tuyén quan tric 5 dén 15

- | /
Ry N

Hinh 11. Tuyén quan tric 16 dén 20

4.3. Thong s6 va chu ky quan tric

Céc tuyén quan tric can quan tric cac thong sb
co ban gdm:

1) Cao d9 dia hinh bai, long song va dién tich
tiét dién mat cat ngang song voi chu ky quan trac
2 lan/nam (1 lan vao mua Id va 1 lan vao mua kiét).

2) Mat d6 cua hé théng k¥ thuat cong trinh,
nha ctra, cau, cong, clra x4, bén cang va bén bai
khai thac cat véi chu ky quan trac 1 lan/nam.

3) Dién tich ngép lut v6i chu ky 1 lan/nam.

4) Thong s6 cao do muc nude song, luu lugng
nudc va van toc dong chay véi chu ky 2 lan/nam
(1 lan vao mua Iii va 1 1an vao mua kiét).

5. KET LUAN VA KIEN NGHI

Nguy co ngap lut song Hong khu vuc Ha Noi
hoan toan phu thudc vao ché d6 thuy vin cua 3 con
song 1a séng Pa, séng Thao, séng L6 cung sy diéu
tiét ciia cac ho thily dién phia thugng ngudn. Bén
canh d6, phu thuéc vao cac hoat dong xay dung
khai thac sir dung dét bai séng.

Trén co s6 phan tich dic diém va danh gia
nguyén nhan gay ngap lut cho khu vuc nghién ctu da
trinh bay co s¢ va sy can thiét thiét 1ap ban dd ngép
lut cho khu vuc béi song tmg voi 3 cap bao dong
(1, I1, IIT) 1am co sé thiét ké mang ludi quan tric.

Mang luéi quan tric ngap lut dugc xdy dung
v0i cac bd co so dit liéu va thuc trang st dung qu¥y
dat voi 20 tuyén di cung diém quan tric theo dién
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va cac théng sd can thiét phuc vu phong chéng
ngép lut va khai thac hi¢u qua khu vyc.

Tir sau nam 2000 dén nay Ha Noi da c6 nhimng
quy dinh vé& quy hoach lii dé diéu trén hé thong
song Hong khu vue Ha Noi, cac yéu cau trong viéc
quan 1y hién trang, quan 1y khai thac, hudng dan sur
dung bai song mot cach khoa hoc. Pay la nhiing
quy dinh can thiét dé khong anh huéng x4u dén
thoat Iii va 6n dinh long dan dong thoi cling cho
phép phat trién co gidi han mot phan khong gian
trén bai song cho dan sinh, ha tﬁng, kinh té. Két
qua nghién ctru cua bai viét gop phan hoan thién
co so khoa hoc va 1a ngudn tai liéu tham khao t6t
cho viéc quy hoach va khai thac st dung hop ly
song Hong khu vuc Ha Noi.
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