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'TINH TOAN DPIEU TIET HE THONG HO CHUA
NHAM PAM BAO AN TOAN CHO HO CHUA VA HA DU
KHI CO SU' CO VO PAP TREN HE THONG SONG DA

Lé Van Nghi
Phong Thi nghiém trong diém Quéc gia vé Béng liec hoc séng bién

Tém tat: Hé thong dé va ho chira trén hé théng séng Hong cho phép chong li véi tan sudt p =
0,2% (1ii 500 ndm) véi tong dung tich phong lii ciia hé thong hé chiva khi phoi hop cat lii la 7 ty
m’. Tuy nhién trong trieong hop li 16m hon i 500 ndm, cho phép sit dung mét phan dung tich
phong lii cho céong trinh dé tham gia cdt giam lii nham dam bdo an toan hé chira va ha du. Bai
bdo trinh bay két qua tinh todn cdt giam lii ciia hé thong ho chira trén séng Pa trong truong hop
xdy ra vé dap cé sir dung dén dung tich chong lii cho céng trinh ciia cdc hé Lai Chau, Son La,
Hoa Binh va Bdan Chat. Két qud nghién citu cho thdy muc mede tai Ha Noi giam dwoc dén
1,85m, dam bao an toan cho Ha Noi o muc nwoc 13,4m va an toan cho toan hé th(jng dé o muc
nude 13,1m doi véi truong hop vé dap Lai Chéu.

Tir khoa: M6 hinh todn, Ho chita bdc thang, Song Pa, Séng Hong, V& dap.

Summary: The system of dykes and reservoirs on the Red river system (Vietnam) can prevent
floods for 500 years, with a total flood control capacity of the reservoirs system up to 7 billion
m’. In the case of floods larger than the 500-year flood, it is allowed to use part of the flood
control capacity of reservoirs to participate in flood reduction for safe reservoirs and
downstream areas. This paper presents the results of flood reduction calculations of the
reservoir system on the Da river in the event of a dam failure using flood control capacity of Lai
Chau, Son La, Hoa Binh and Ban Chat reservoirs. The results showed that the water level in
Hanoi was reduced to 1.85m under the level 13.4m and maintain dyke safety with water level
under 13.1m for some cases of breaking Lai Chau reservoirs.

Keywords: Numerical model, Terraced reservoirs, Da river, Red river, Dam break.

nhiéu nghién ctru vé di€u tiet ho chira, trong do
bao gdm ca diéu tiét khi c6 sy co [7, 15].

1. PAT VAN PE

Hién tuong v& dap da duoc thong ké tir rit sém,

cung voi d6 1a cac nghién ctru vé v& dap bao
gdm nghién ctru trén md hinh toan, mo hinh vat
1y, tinh toan ngap lut hadu [1, 3, 4, 5].

O Viét Nam, 1i do v& dép da duoc nghién ctru
tir 30 nam veé trude, tap trung cho cac hd chira
trén luu vuc song Pa véi kich ban vo dap cua 2
h6é Son La va Hoa Binh, bao gdm qua trinh
truyén séng gian doan [2], ngap lut ha du [8, 9].
Trén ddng bang song Hong - séng Thai Binh c6
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Hién nay, h¢ théng hd chira trén béc thang
song Da da hoan chinh, gdm 7 hd chira 16n 1a
Lai Chau, Son La, Hoa Binh trén dong chinh
song Pa; Ban Chat, Hudi Quang trén nhanh
Nam Mu; Nam Chién 1 va Nam Chién 2 trén
nhanh Nam Chién. Cac hd c6 kha ning diéu
tiét 1d voi dung tich toan bo trén 1 ty m> 1a 3
ho trén dong chinh va hd Ban Chat (Bang 1).
Nghién ctru vé v& déap lién hd cho 7 hd chua
nay da duogc tinh todn vai cac kich ban gay rui
ro vO dap trén bac thang thuy dién cua luu vuc
song Pa [11]. Tinh toan ngdp lut ha du va tac
dong dén dong chay trén hé thong séng khi co
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su ¢b v& dap trong truong hop khong v dap
Hoa Binh duogc trinh bay trong [10]. Panh gia
kha ning diéu tiét cua cac hd chira 16n khi xem
xét kha nang cit giam 1@ trén dudng quan hé
cao trinh va thé tich hd chira trong cac kich
ban v& dép, chua xem xét van hanh diéu tiét
cat giam 1 cho hé thong dé bao gém ca dong
chay ha du [6]. Cac nghién ctru trén chua xem
xét tinh toan mot cach hé théng diéu tiét hd
chtra trong trinh hudng v& dap dé dam bao an
toan cho hd bac thang phia dudi va dé & ha du.

Bai bao trinh bay két qua tinh toan diéu tiét hd

chira dam bao: (i) An toan cho bac thang phia
dudi khi v& dap phia trén; (ii) Giam thiéu tac
dong dén dong chay trén hé théng song Hong
voi mic dam bao an toan cho Ha Noi va hé
thong dé theo Quy hoach phong chdng lii hé
thong song Hong, song Thai Binh duoc Thu
tudng chinh phi phé duyét [16] c6 sir dung dén
dung tich phong 1i cho cong trinh khi xay ra It
16n hon mé hinh 1& 500 nam [15], cu thé muc
nuée (MN) tai Ha Noi dudi 13,4m dé dam bao
an toan cho Ha N¢i va duéi 13,1m dé dam bao
an toan cho toan hé théng dé song Hong.

Bang 1: Thong so cac ho chira 16m trén luu vuc song Da

Thong s6, don vi La} Son H‘ba Bél,l
Chau La Binh Chat

1. Cép cong trinh, Cip bB bB bB I
2. Cao trinh dinh, m 303 228,1 123 482
3. Muc nudc dang binh thuong (MNDBT), m 295 215 117 475
4. Muc nudc gia cuong - 1t PMF (MNPMF), m 302,95 | 228,07 | 122,07
5. Muc nudc gia cuong - 1d kiém tra, m 479,68
6. Muc nudc gia cudng - li thiét ké (MNLTK), m 297,9 | 217,83 | 120,24 | 477,31
7. Muc nude chét (MNC), m 270 175 80 431
8. Muc nudc trude 1t (MNTL), m 295 194,08 101
9. Dung tich toan bd tmg Z dinh dap, 10°m?> 1215 9260 9450 2137,7
10. Dung tich hitu ich Vi, 10° m? 799,7 | 5970 5650 | 1702,4
11. Dung tich chét Ve, 10° m? 4154 | 2756,4 | 3800 4353
12. Dung tich phong 18, 10°® m? 0 4000 5600
13. Dung tich gia cudng véi Prx_0,01%, 10°m’ 0 634 1042
14. Dung tich gia cudong véi Pxr PMF, 10°m? 0 3220 1042

2. CAC TRUONG HQP VA PHUONG
PHAP TiNH TOAN

2.1. Cac trwong hgp tinh toan

Nghién ctru 8 nhom kich ban (KB) v& dap voi
42 kich ban, bao gém ca KB v& dap Hoa
Binh, d3 dugc tinh toan [11, 12] cho thay, c6
20 kich ban khong gay vo dap Son La va Hoa

Binh, trong d6 c6 14 kich ban thé hién ¢ Bang
2 & 3 1a cic truong hop v& hd trén nhung
khéng v& dap Hoa Binh. Bang 2 thé hién MN
hd 16n nhat (MNLN) va MN tai Ha Noi va
Son Tay. Bang 3 1a luu lugng (Q) 16n nhat xa
qua hd va tai Ha Noi, Son Tay, véi truong
hop khong mé cdng Van Cde va dap Day.

Bang 2: MNLN tai cac hd va ha du khi vé dip cac KB khong vo dap Hoa Binh
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Mo ta kich ban ich Muc nudc tai cac hd Muc nudc
IC ?
R MN R Lai SOn Hoa Ban SOn Ha
Nhoém KB vO dap L w ban R . ) ] N
cac ho Chau La Binh Chat Tay | NOI
Nhom KB1: MNTL | KB1.0 | 299,23 | 200,27 | 107,60 | 475,34 | 15,73 | 12,31
V3 cac hO thudng MNDBT | KB1.1 | 299,23 | 216,54 | 117,44 | 475,34 | 16,20 | 12,78
IUu Lai Chau, vJi
t6ng MNLTK | KB1.2 | 301,05 | 217,97 | 119,68 | 475,34 | 16,51 | 13,08
V=25tym?
MNTL | KB2.0 | 305,04 | 204,86 | 110,14 | 475,34 | 15,88 | 12,49
Nhém KB2:
. MNDBT | KB2.1 | 305,04 | 221,53 | 121,10 | 475,34 | 18,01 | 14,57
VG hO Lai Chau
MNLTK | KB2.2 | 305,01 | 222,10 | 122,53 | 475,34 | 18,37 | 14,96
MNTL | KB3.0 | 295,57 | 209,65 | 113,24 | 483,50 | 16,38 | 13,00
Nhém KB3:
o, MNDBT | KB3.1 | 295,57 | 223,00 | 121,68 | 483,50 | 18,02 | 14,62
V3 hO Ban Chat
MNLTK | KB3.2 | 298,02 | 223,79 | 123,15 | 483,50 | 18,57 | 1517
Nhom KB4:
o, MNLTK | KB4.2 | 298,07 | 217,88 | 119,55 | 475,34 | 16,64 | 13,21
VGO hO HuQi Quang
Nhém KB5:
A . MNLTK | KB5.2 | 298,07 | 217,65 | 119,63 | 475,34 | 16,51 | 13,10
VO hO Nam Chiéen
Nhom KB7:
. . .| MNTL | KB7.0 | 30505 | 215,60 | 116,01 | 483,50 | 16,73 | 13,37
VO dong thOi cac ho
trén nhanh Nam Mu,
Nam chién va Lai| MNDBT | KB7.1 | 305,05 | 228,06 | 123,87 | 483,50 | 18,79 | 15,49
Chau

Bang 3: Q xa 16n nhit tai cac hd va ha du khi v dap cac KB khong v dap Hoa Binh (m?/s)

Kich Lai Son Hoa Ban Son Ha

ban Chau La Binh Chat Tay Noi
KB1.0 29600 19682 20261 2176 29189 18372
KBI1.1 29600 23333 23408 2176 31717 19925
KB1.2 30533 31252 26100 2176 33467 20988
KB2.0 78679 21728 21921 2176 29801 18807
KB2.1 78683 35484 34113 2176 41858 26395
KB2.2 79607 35871 36296 2176 44268 28021
KB3.0 16610 26018 24202 68048 32223 20376
KB3.1 16610 36485 34496 67149 41637 26339
KB3.2 19532 37023 37641 67015 45287 29163
KB4.2 17333 23771 25384 2177 34099 21369
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Kich Lai Son Hoa Ban Son Ha
ban Chau La Binh Chat Tay Noi
KB5.2 17333 22760 25813 2177 33173 20884
KB7.0 78496 31008 26454 66832 33940 21496

- V6i nhém KBI1 khi v& cac hd thude 1anh
thd Trung Quéc, thuong luu hd Lai Chau;
nhém KB4 va KB5, KB2.0 va KB3.0 thi
MNLN tai cac hd khéng vuot qua MNLKT
va tai Ha Noi1 MN chi dat 13,08m nhé hon
13,10m, MN an toan cho hé thong dé [15],
Riéng KB4.2 thi MN la 13,21m, truong hop
ndy van hanh hdé Son La hodc Hoa Binh 1a
dam bao dwa dwgc MN Ha Noi vé dudi
13,10m.

V6i KB2 khi ¢6 v& dap hd Lai Chau, KB3 v&
hd Ban Chat va Nhom KB7 v& dong thoi
nhiéu hd tir MNDBT tré 1én s& giy nguy hiém
cho dap Hoa Binh khi MNLN vuogt cao trinh
dinh dap. Tuy nhién, v6i cdt nude tran dinh
nho, chua gay v theo diéu kién gia thiét. MN
tai Ha Noi 1én dén 15,49m, nhung cac hd 16n
phia trén chua dat dén MN cao nhét cho phép.
Trong truong hop nay, can didu tiét dé giam
nguy co rui ro cho hd Hoa Binh va giam MN &
ha du, cu thé:

+ Vi KB2.2 va KB3.2, khi v& hd Lai Chéu
hodc Ban Chat cac hd khac & MNLTK, ho Hoa
Binh c¢6 MN lan lwot 1a 122,53m (vuot
MNLKT) 123,15m (vuot dinh dap) trong khi
MN hd Son La 1a 222,10m va 223,79m thap
hon MNPMF 4,0m, do d6 c6 thé tich nuéc hd
Son La, hé Ban Chat hoic Lai Chau dé giam
18t cho cho hd Hoa Binh va ha du.

+ Vé6i KB2.1 va KB3.1, khi v& hd Lai Chau
hodc Ban Chat cac hd khac & MNDBT, ho Hoa
Binh ¢6 MN 121,68m (Ién hon MNLTK
120,24m), véi luu lwong xa dén 34.500m’/s,
MN tai Ha Noi 1 14,62m va MN hd Son La 1a
223m. Trong truong hop nay, nudc da tran qua
dé Ha Noi, hé théng dé dong bang Bic Bo bj uy
hiép, do d6 van hanh ho dé giam 1ii cho ha du.

+ V6i KB7.0 khi v& dong thoi cac hd &
MNTL, MN ¢ Ha No¢i 1a 13,37m, nho hon
muc ddm bao an toan cho Ha N&i, nhung
khong dam bao an toan cho toan hé thong dé,
nhung MN hd Son La méi & 215,60m nén can
diéu tiét dé dam bao an toan ca hé thong dé.

2.2. Phwong phap, diéu kién tinh toan

Dé tinh toan diéu tiét cac ho chira, sir dung mo
hinh toan v& dap cho hé théng séng duoc xay
dung trong [10, 11, 12] bang phan mém MIKE
FLOOD, st dung module Dambreak tinh v
dap, module Control structures tinh toan diéu
tiét, thay doi diéu kién rang budc vé luu luong
X4 v6i cac MN hd dé ddy dua muc nudc hd
can diéu tiét dén diém da dinh [14].

Vé diéu kién tinh toan, lii trén song Pa 1a mo
hinh I c6 chu ky 1ap lai 500 ndm, ¢ ha du la It
thuc t& 1996. Trén nhanh song Thao 1a dong
chay tu nhién, trén nhanh song L6 - Gam, hd
Thic Ba va Tuyén Quang dugc duy tri ¢
MNLTK. Cac két qua trinh bay o day la
truong hop khong phan 1 vao song Pay qua
cdng Van Céc va tran Hat Mon.

Diéu kién khdng ché MN: tai cac hd khong co
su ¢b nhé hon MNLTK cao nhat; tai Ha Noi
13,4m dé dam bao an toan cho Ha Noi, va
dudi 13,1m dé dam bao an toan cho hé théng
dé [16]. Cao trinh dinh dé tai Ha Noi Ia
14,30m va tai Son Tay la 18,10m. Gia dinh
nguyén nhan vd dap 1a do tran dinh.

3. KET QUA TINH TOAN

Qua tinh toan diéu tiét cac hd chura khong bi
su ¢6 tham gia cét lii c6 str dung dén dung tich
phong 1ii cho cong trinh nhan dugc két qua
nhu Bang 4 va cac Hinh 1 d&én Hinh 4.

Bing 4: Két qua tinh toan diéu tiét nhim an
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[ KHOAHOC [ INIYTil=
toan cho ho Hoa Binh va giam lii ha du VAn hanh Thay d&i
Van hanh Thay dOi Kichbdn | diéuti€t | gidm (+)/Tang(-)
Kichban | diéutiét | gidm (+)/Tang(-) Vi tri H Q H Q
Vi tri H Q H Q (m) | (m¥s)| (m) (m3/s)
(m) | m3s)| (m) | (ms) Lai Chau | 305,05 (78496 | 0 0
KB2.1 SOnla | 217,04 | 26946 | -1,44 | 4062
Lai Chau | 305,04 (78683| 0 0 Hoa Binh | 116,32 [ 25039 | -0,32 | 1416
Sonla [223,80|22213| -2,27 | 13270 Ban Chat | 483,50 [66796| 0 35
Hoa Binh | 117,98 | 25726 | 313 | 8388 SonTay | 16,37 |32156| 0,35 | 1784
Ban Chat | 475,34 | 2176 | 0,00 0 Ha NG | 13,00 [20340| 0,36 1156
SOnTay | 1682 |34723| 118 7135 Két qua tinh toan diéu tiét cho thiy:
HaNOi | 1344 | 21891 | 113 | 4504 | | v4i KB2.1 v& ddp Lai Chau céc hd dang &
KB2.2 MNDBT, khi ting MN hd Son La thém 2,27m
Lai Chau | 305,01 | 79608 0 0 lén cao trinh 223,8m thap bon MNPMF
(228,07) 12 4,2 m, d dwa MN hd Hoa Binh tir
Sonla 2253421875 | 324 | 13995 | 13y ym v& dusi MNDBT Ia 117,98m va MN
Hoa Binh | 121,30 [ 25526 | 1,23 10771 Ha Noi tir 14,57m (vuot cao trinh dinh dé) vé
Ban Chat | 475,46 | 2150 -0,12 26 13,44m Xé.p xi MN dam bdo an toan cho Ha
Noi. Néu dua MN Hoa Binh 1én 120m, thi MN
SonTay | 1671 |34241| 166 | 10027 o1 e dua oa B ien Tom, H
- Ha Noi xuoéng 12,88m.
HaNoi | 1331 [21552] 165 | 6469 | i KB2.2 vé dap Lai Chau cac hd dang &
KB3.1 MNLTK, khi ting MN ho Son La thém 3,24m
Lai Chau | 295,74 | 16687 | -0,17 -77 1én cao trinh 225,34m thap hon MNPMF
- (228,07) 14 2,73 m, da dura MN hd Hoa Binh tir
SOnla |22522]29739| -2,22 | 6746 122.53m (thip hon dinh dap 0.50m) v& MN
Hoa Binh | 121,64 | 27176 | 0,03 7320 121,30m giam 1,26m va MN Ha Noi giam
BAn Chat | 483,50 | 68375 0 -1226 1,65m tir 14,49m (vuot cao trinh dinh dé) vé
A 13,31m x4p xi MN dam bao an toan cho Ha
Son Tfy 1680 | 3462T| 123 | 7016 | i Néu cing git MN hd Son La va Hoa
HaNOi | 13,42 | 21802 | 120 | 4537 Binh lan lugt & 22535m va 121,01m, tich
KB3.2 nudc ho Ban Chat lén cao trinh 476,90m thi
Lai Chau [298,02]19532| 0O 0 MN Ha Noi giam xuong 13,13m.
- V61 KB3.1 v& dap Ban Chat khi cac ho dang &
San L 227,67 129396 | -3,87 | 7628 R
i MNDBT, ting MN hé Son La thém 2,22m Ién
Hoa Binh | 122,01 | 31269 | 1,14 6372 cao trinh 225,22m thép hon MNPMF 2,85m, giit
Ban Chét | 483,50 | 67015 | 0,00 0 nguyén MN hd Hoa Binh & 121,64m s& giam
Son Tay | 17,74 |39406| 0,83 5381 MN tai Ha Noi 1,2m tr MN trén. dé vé MN
— 13,42m, dam bao an toan cho Ha Noi.
HaNOi | 14,40 [25073| 0,77 | 4090 , _ ‘
B70 - V61 KB3.2 vo dap Ban Chat khi cac ho dang

0 MNLTK, tang MN hd Son La thém 3,87m
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1én cao trinh 227,67m thap hon MNLTK tmng
v6i 1i PMF, da dua MN hd Hoa Binh tir
123,15m (tran dinh 0,15m) vé& gan bang
MNLTK 13 122,01m, giam 1,14m va MN Ha
No6i giam 0,77m tor 15,17m (vuot cao trinh
dinh dé 0,87) vé 14,40m x4p xi dinh de.

- Véi KB7.0 v& dong thoi dap Ban Chat, Lai
Chéu va Nam Chién khi cac hd dang & MNTL,
taing MN hd Son La thém 1,44m 1én cao trinh
217,04m thdp hon MNLTK va hd Hoa Binh
léen MN 116,32 (tang 0,32m), MN Ha Noi
giam 0,36m tir 13,37m vé 13,01m.

- Véi cac KB tinh toan diéu tiét MN Son Tay
16n nhét 1& 17,74m dudi dinh dé 0,36m & KB3.2,
con véi cac KB khéac chi 1én dén cao trinh
16,80m dudi dinh dé 1,3m. Khi diéu tiét, MN tai
Ha Noi va Son Tay giam tir 0,65 +2,8m va Q tai
Ha Noi giam 16n nhit 4.500m%/s, tai Son Tay
giam tir 6.000 -+ 10.000m?/s.

Hinh 1: Myc nudc (H) va luu luwong (Q) tai
Son La khi diéu tiét dam bdo an toan ho - giam
lti ha du (VHGL) va van hanh binh thuwong
(VHBT) KB 3.2

Hinh 2: Myc nuoc (H) va luu lwong (Q) tai
Hoa Binh khi diéu tiét dam bdo an toan ho -

giam lii ha du (VHGL) va van hanh binh
thwong (VHBT) KB 3.2

Hinh 3: Myc nudc (H) va lvu luong (Q)
tai Ha Ngi khi diéu tiét dam béo an toan ho -
giam lii ha du (VHGL) va van hanh binh

thwong (VHBT) KB3.2
Murc nuée ho Son La
230 H(m) J
mVHBT

225 m VHGL
220
215
210 I
205

KB2.1 KB2.2 KB3.1 KB3.2 KB7.0

H(m) Muc nudc ho Hoa Binh

128 u VHBT
122 w VHGL
120
118
116
112

KB2.1 KB2.2 KB3.1 KB3.2 KB7.0

Hinh 4: Muc nuée hé Hoa Binh va Son La khi
diéu tiét dam bdo an toan ho - giam lii ha du
(VHGL) va van hanh binh thuong (VHBT)

H{m)
15,5

EVHET HVHGL B VHGL cho HT dé
15,0

14,5
14,0
13,5
13,0
12,5
12,0

11,5
KB2.1 KB2.2 KB3.1 KB3.2 KB7.0

Hinh 5: Muc nude tai Ha Noi khi diéu tiét
dam bao an toan cho Ha Noi (VHGL) - van

6 TAP CHi KHOA HOC VA CONG NGHE THUY LO'1 SO 54 - 2019



hanh binh thwong (VHBT) va van hanh an
toan cho hé théng dé (VHGL cho HT dé)

4. KET LUAN

Qua tinh toan van hanh diéu tiét ho, khi xay ra
su ¢d v dap trén hé thong bac thang song Da,
vo1 cac kich ban khong gay vo dap Son La va
Hoa Binh da xac dinh dugc khi st dung mdt
phan dung tich chong li cho cong trinh cua hd
Son La va cac ho khong bi v& dé van hanh
diéu tiét theo huéng dua MN cac hd ting 1én
nhung nhé hon MNLN da tang kha nang an
toan cho dap Hoa Binh va giam 1ii cho ha du.

- Véi cac KB v& dap Lai Chau viéc diéu tiét
ct giam Il cua hd Son La, Ban Chat néu thuc
hién s& dam bao an toan cho hd Hoa Binh va
toan hé thong dé song Hoéng, muc nudc Ha
Noi dugc diéu tiét vé cao do 13,10m hodc vé

|  KHOAHQC

|__CONG NGHE _|

muyc nudc trén bao dong 11 1,50m;
- V6i KB v& dap Ban Chat thi viéc diéu tiét hé
théng hd chita chi dua duoc MN tai Ha Noi
(tram Long Bién) vé& cao trinh 14,4m nhim
dam bao an toan cho Ha Noi, dong thoi ciing
dam béo an toan cho ho Hoa Binh;

- V6i nhom KB v& dong thoi cac hd phia trén
Son La va Hoa Binh thi chi khi MN thdp hon
MNTL caa 2 hd ndy méi diéu tiét dé giam li Ha
No6i vé& dudi mirc 13,10m dé dam bao an toan
cho toan hé thong dé. Néu MN tir MNDBT tr6
1én thi viéc didu tiét ciia hd Son La t6i da khong
dam bao an toan cho hd Hoa Binh;

- Khi diéu tiét, MN tai Ha No6i va Son Tay
giam 0,65 + 2,8m; Luu lugng tai Ha Noi giam
16n nhét 4.500m’/s, tai Son Ty giam 6.000 +
10.000m’/s.
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