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PHAN TiCH ANH HUONG CUA KHAI THAC CAT LONG SONG DEN
MU'C PQ HA THAP MU'C NUOC MUA KIET TREN SONG HONG

PGS.TS. Pham Pinh, ThS. H6 Viét Cuong
Phong Thi nghiém Trong diém quoc gia vé Bong luc hoc song hién

Tom tat: Bai bdo phdn tich mirc dg dnh huong cua viéc khai thac cat trong long song dén mike
dé ha thap muc mede mia kiét trén song Hong Trén doan séng Hong tir Viét Tri dén Humg Yén
va song Pudng glaz dogn (1997~ 2012) khoi luong khai thic cat binh quin mét nam it nhat la
12,4 tricu m. Neu tinh tong cong (gom cd khoi luong cdt do hién twong x6i sau ha du) khoi
lwong cat bi ldy mdt khéi long song binh qudn m oi nam vao khoang 16,2 triéu m’; Muc nuwoc
ma kiét thoi ky (2009+2012) dd thdp hon muc nude mua kiét thoi ky (1993+1997), tai Son Tay
cung luu luong 2750 m3/s, muc mede thd}) hon 2,27m, tai Ha Mji cung luu luong 1497m>/s muec
nuée thip hon 1,80m va tai Thupng Cdt cung heu heong 1253m /s muc mede thap hon 4,46m ;
Khai thac cat da danh huo'ng dén muc meée twéi: thoi ky (2009+2012) tai Son Tdy muc nudc
5,44m img véi muc nude tai Ha Noi 2,2Im (= muc nude thiét ké 1eGi), hwu luong tai Son Tady la
2750m/s; nhung thoi ky (1993+1997) luu lwong qua Son Tay chi can 1063m° 5.

Tir khéa: khai théc cdt ha thdp muc nwée, véi cing luu leong.

Summary: This paper anabzes the impact of sand mining in the river bed to lower the water
level in the dry season on the Red River, through the analysis found: - On the Red River section
from Viettri to Hung Yen and on Duong river, period (1997 +~ 2012), the volume of sand mining
and the annual average at least 12.4 million m 3. If the total (including the volum e of sand due to
downstream ewsion) sand volume taken away from the nver bed each year on averuge
approxim ately 16.2 million m’. - The water level in the dry season period (2009 + 2012) was
lower than the water level in the dry season period (1993+1997), at Sontay wzth the discharge
2750 m’/s, water level lower than 2,27m, at Hanoi with the dlscharge 1497m’/s, water level
lower than 1,80m and at Thuongcat with same discharge 1253m°>/s water level lower than
4,46m. - Sand miining affects water levels: time (2009 + 2012) in Sontay 5,44m level with the
water level in Hanoi 2,21m (= designed irrigation water level) a’zschalge at Sontay is 2750m s,
but the period (1993+ 1997) discharge through Sontay just 1063m Vs,

Key wonds: sand mining, to lower the water level with sam e discharge.

1. PAT VAN PE thiy... Sau nim 2000, myc nudc song Hong lién
tiép ha thép, vdi cing mot cap luu lugng mua
kh6, mucnude nam sau ha thép hon nam trudc.
bén nam 2009 muc nut'ycthépnhét tai tram thuy
van Ha Noi 1a 0,7 mé, tiép &n ngay 21/2/2010
muc nudc thap dat ky lucla 0,10m [3]. Ha thap
muc nude mia kiét trén song Hong anh huong
nhiéu nhat dén viéc ldy nudc tudi ven song,
Trudc cac hoat dong khai thac cat (KT C) manh
mé dién ra hang ngiy di thu hut sy quan tim cta
cacnha khoa hoc va dr Ivdn béo chi.

Trudc nam 2000, sy thay d6i muc nude mia kiét
trén song Hong anh hudng dén hoat dong clia
cac cong trinh trén song chua rd rang, nhimg
cong trinh nghién curu trong thoi gian nay chu
trong dén anh huong x6i siu phd bién long dén
ha du do téc dong diéu tiét ct hd thuong luu,
chinh tri song - bao vé va phong chdng sat 16 by
song, boi 1ap cim 1dy nude, ludng lach gaothong
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nay. Dong thoi phén tich nguyén nhén lam bién
d6i myc nudc mua kiét song Hong song Pudng
nhudiéu kién thuong luu cé thém cac ho chira nhu
Son La, Tuyén Quang, bién dong Ve 16p phu thuc
vét, rimg phonghg... Nhimg yéu td tac dong dén
dong song nodi chungrat phtc tap, kho c6 thé tinh
toanrach roi timg yéutd riéng biét. B phantlchro
hon anh huong do KT C 1a nguyén nhan din d&n
ha thip dy song hathap muc nudccanchon thoi
ky KTCmanh m& nhat.

Giai doai (2000+2008), 1a giai doan co nhiéu dot
s6i dong cua thi trudng bit dong sin
(2001+2002) va (2007+2008), ciing 1a giai doan
nhu cau vat liéu xdy dung nha, tén nén cic khu
do thi méi, m¢ thém nhiduhé thong giao thong
duong sA. M vay gai doai (2000-2008) la thoi
ky KTC manh m& nhét, sau do co  chimg lai. Pé
phan tich anh hudng cia KTC dén & ha thép
cao do dy song ha thip muc nudc min kiét can
so sanh hai thoi ky trude va sau giai doan nay:

- Thai ky 1993+1997: 1a thoi ky truée khi KTC manh
- Thai ky 2009:2012: Ia thdi ky sau khi KTC manh.

Vé phuong phép phan tich, chingtoi sir ding sd
liéu thuy van dong bo vé thoi gan véi cac gia tri
luu lugng Q, muc nudc h, @ sau trung binh
dong chay hy,, dién tich mit cit ngang do rong
matnudc...tai 3 tram thuy van Son Tay, Ha Noi
trén Song Hong Thuong Cét trén song Pudng,
khép kin doan song Hong tir tram thuy van Son

Béng 1: Sosanh Q ciung H tram Son Tay

Téy &fn’ tram thuy van Ha NGi va doan song
Puwng dén tram thay van Thuong Cét.

2. HIEN TUQONG HA THAP MUC NUGC
MUA KIET
2.1. Tai tram Son Tay:

S5 licu & Bang 1 va Hinh 1 thé hién cung muc
nudc tai tram thuy van Son T dy, luulugng thoi ky
sau (2009-2012) cao hon thoi ky trude (1993-
1997), vi du voi muc nuoc Son 1ay 5,44m, luu
luong thoiky trude 1a 1063 m3/s, thoi ky saulén
t$i2750m’/s, nhu vay dé dat mdét m w nude nhu
nhau cin bi thém motluuluong 131687 m*/s. Néu
chon luu lwgng nhu nhau, myc nude thoi ky sau
thap hon thoiky trudc, sb heuthe hién & Bang 2,
voi luu luong Son Tayla 2750m /smuc nuoc thoi
kytruoc 147,7m, thoi ky sauhaxubngeon 5,44m,
hathdp2,27m. Trung binh v6i luulugng Son Tay
tr2750 dén 7750m /smucnuO’c thoi ky sau da ha
thap hon thoiky trude khoang 2,30m.

Muc nuée ha thap do nguyén nhan day song bi ha
thip, mot trong nhimgnguyén nhan 1a do b KT C.
Mot nguyén nhin nira a do x6i sau phd bién long
dan ha du. Két qua day song bi ha thép do yéut
tong hop thé hién ¢ Bang3 va Hinh 2: Ging véi
cap m e meGe 5,44m cao dp day song trung binh
nam 199714 0,38m, nam 2012, sau 15 nam, 1a -
2,28m thép hon trudce 1a 2,66m. Trung binh, day
song ha thap khoang 17,7cm /mam.

Béng 2: Sosanh H cing Q tram Son Tay

st (m’/s t(m’/s St Hst(m Hstm AHst

Ha(m) | Sl esregy | 40 (m35) (1%/5) 2009002 | 19951997 )
157 1903 652 1251 1903 4,53 6.1 2.19
5.00 2403 ) 514 2403 5.00 73 224
544 2750 1063 1687 2750 5.44 7.70 227
5.90 350 1328 90 350 5.00 310 329
633 3750 T606 314 3750 6.33 3.63 331
672 250 1896 235 50 6.72 9.04 231
710 4750 2199 2551 4750 7.10 9.41 232
745 3350 3511 7% 530 7.5 5,77 331
7779 5750 3334 3916 3750 7,79 10,10 331
&1 @250 3166 308 250 B 11 1041 230
) 6750 3507 B 6750 ) T0.71 329
372 750 3857 3393 7250 3.7 10,99 327
9.01 7750 014 3536 7750 9.01 1127 226

Bang 3: So sanh cao d§ diy song trung binh Z, cung cAp muwc nwéc H tram Son Tay
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Z Zds Zds Z
TT | Hm dy(m) (m) Azds my | TT | Hem) (m) Zdd(m) | AZd
2012 1997 2012 1997 | (m)
1 4,54 -3,27 -0,79 2,49 8 7,45 -0,16 2,42 2,58
2 5,09 -2,66 -0,06 2,61 9 7,79 0,17 2,68 2,51
3 5,44 -2,28 0,38 2,66 10 8,11 0,49 2,91 2,42
4 5,90 -1,78 0,91 2,70 11 8,42 0,79 3,12 2,32
5 6,33 -1,33 1,37 2,70 12 8,72 1,08 3,29 2,21
6 6,72 -0,91 1,77 2,68 13 9,01 1,35 3,45 2,09
7 7,10 -0,53 2,12 2,64
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Hinh 1: So sanh quan hé Q-h tram Son Tdy
nam 1993-1997 va nam 2009-2012

2.2. Tram thuy vin Ha Noi:

Thé hién ¢ Bang 4 va Hinh 3 v6i cing muc
nuoc tai tram thay van Ha Noi, luu lwong thoi
ky sau (2009-2012) cao hon thoi ky trudc
(1993-1997), nhu voi cung muc nuwoc Ha Noi
2,21Im, luu luong thoi ky trude la 480 m3/s,
thoi ky sau ndy 1a 1497m’/s cao hon 1a 1017
m’/s. Voi lu heong nhw nhau, muc nude thoi
ky sau thap hon thoi ky truée nhu thé hién &
Bang 5, cung heu lwong Ha Noi la 1497 m’/s

Bang 4: So sanh Q cing H tram Ha Noi

Hinh 2: So sanh cao do day song tram Son Tay
nam 1997 va nam 2012

muc nude thoi ky trude la 4,01m, thoi ky sau
nay 1a 2,21m, ha thép hon 1,80m. Tuong img
véi lwu luong Ha Noi tir 1497 dén 4599 m’/s
muc nude thoi ky sau & ha thap hon thoi ky
trudc trung binh la 1,70m.

V& do ha thép cao do day song thé hién & Bang
6 va Hinh 4, véi cép muyc nudc 2,21m cao do
day song trung binh nam 1997 la 0,54m, sau
15 nam, nam 2012 1a-1,13m thap hon trude 1a
1,67m. Trung binh hathép 1a 11,1cm/nam.

Bang 5:So sanh H cung Q tram Ha Noi
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Hhn (ngjl) (Q?;l) A ) (QE;‘) Hhn(m) | Hhn(m) | AHhn
m/s m’/s m’/s
2009-2012 | 1993-1997
™ | 5000- | 1003 (m)
1,57 1000 251 749 1000 1,57 3,24 1,67
1,95 1292 379 913 1292 1,95 3,71 1,76
2,21 1497 480 1017 1497 2,21 4,01 1,80
2,57 1796 644 1152 1796 2,57 4,41 1,84
2,94 2098 827 1272 2098 2,94 4,79 1,85
3,29 2404 1029 1375 2404 3,29 5,14 1,85
3,64 2712 1248 1463 2712 3,64 5,48 1,83
3,99 3022 1486 1536 3022 3,99 5,80 1,80
4,34 3334 1740 1594 3334 4,34 6,10 1,76
4,68 3648 2011 1637 3648 4,68 6,40 1,72
5,02 3963 2298 1665 3963 5,02 6,68 1,66
5,36 4280 2600 1680 4280 5,36 6,96 1,60
5,69 4599 2918 1680 4599 5,69 7,23 1,53
Bing 6: So sanh cao d diy song trung binh Zds cing cAp muc nwée H tram Ha Noi
Z&(m)- | Z&(m)- | AZds Zds(m) | Z&(m | AZd
TT | Hhom) | 7515 | 71997 | (my | TT [HM)| 5012" [):1997 | (m)
1 1,57 -1.27 0,514 178 8 399 -0,81 07551 1.56
2 1,95 -1,19 0,527 1,71 9 434 -0,75 | 0819 [ 1,57
3 2,21 -1,13 0,542 1,67 10 468 -0,70 [ 0,890 [ 1,59
4 2,57 -1,06 0,569 1,63 11 502 -0,66 | 0967 | 1,62
5 2,94 -0,99 0,605 1,59 12 536 -0,61 1,051 [ 1,67
6 3,29 -0,93 0,648 1,57 13 5,69 -0,57 1,141 | 1,72
7 3,64 0,860 0,698 1,56
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Hinh 3: So sanh quan hé Q-h tram Ha Noi
nam 1993-1997 va nam 2009-2012
2.3. Tram Thugng Cat:

Hinh 4 (phadi): So sanh cao do day song tram
Ha Noi nam 1997 va nam 2012
Tai tram thiy van Thuong Cat, két qua so sinh
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thé hién ¢ Bang 7 va Hinh 5, v6i cing muc
nuoc tai tram thay van Thuong Cat, luu lugng
thoi ky sau (2009+2012) cao hon thai ky trudc
(1993+1997), v6i muc nuoc la 2,08m, Iru
luong thoi ky trude 1a 83 m3/s thoi ky sau nay
la 1253 m3/s, nhu vay dé dat mot muc nude
nhu nhau can mot luu luong tang thém 1a 1171
m’/s Néu cing luu lupng muc nude thoi ky
sau thap hon thoi ky truée, thé hién ¢ Bang 8,
v6i luu luong Thuong Cat 1a 1253 m*/s muyc
nuoc thoi ky trude 1a 6,54m, thoi ky sau nay

Bang 7: So sanh Q cing H tram Thuypng Cat

| KHOA HOC | CONG NGHE

ha Xuéng con 2,08m, ha thép 4,46m. Trong
Bang 8, voi lwu luong tir 1253 dén 3151 m’/s
muc nude thoi ky sau & ha thip hon thoi ky
trudc trung binh la 440m.

Tai Thuong Cat, muc & ha thép cao do day
song thé hién ¢ Bang 9 va Hinh 6, voi cp muc
nuoc 2,08m cao d§ day song trung binh nam
1997 la 1,22m, sau 15 ndm, ndm 2012 la -
5,38m thép hon trude 1a 6,60m. Trung binh ha
thap 1a 44cm/1nam.

Bang 8: Sosanh H cung Q tram Thugng Cat

Hc | Qc @m’/s) | Qtc (m'/s) AQs) Qc (m’/s) Htc(m) Htc(m) AHtc

(m) 20092012 | 1993-1997 20092012 | 1993-1997 | (m)

148 903 37 866 903 1.48 5.70 422
1.83 1111 61 1050 1111 1.83 6.2 4.39
2.08 1253 83 1171 1253 2.08 6.54 446
243 1454 119 1335 1454 2.43 6.97 4.54
2.78 1652 164 1438 1652 2.78 7.35 4.58
3.12 1846 216 1630 1846 3.12 7.71 4.59
346 2038 276 1762 2038 3.46 8.03 458
3.80 2208 344 1884 2028 3.80 8.3 4.54
413 2416 421 1995 2416 413 8.63 4.50
446 2602 506 2096 2602 4.46 8.90 444
4.80 2787 600 2187 2787 4.80 9.17 437
5.13 2970 702 2267 2970 513 9.41 429
545 3151 814 2338 3151 5.45 9.65 420

Bing 9: So sanh cao d§ day song trung binh Zds cung cip mwe nuée H tram Thugng Cat

TT | Htc(m) Z&(m)- | Zd(m)- | AZ& TT Hto(m) Zds(m) | Zds(m | AZd&
2012 1997 (m) -2012 | )-1997 | (m)
1 1.48 -5.34 149 6.83 8 3.80 -5.30 0.74 | 6.03
2 1.83 -5.37 1.32 6.69 9 4.13 -5.25 0.69 | 5.9
3 2.08 -5.38 122 6.60 10 446 -5.19 0.66 | 5.85
4 2.43 -5.38 1.09 6.47 11 480 -5.12 0.65 | 5.77
5 2.78 -5.38 097 6.35 12 5.13 -5.05 0.65 | 5.70
6 3.12 -5.36 0.88 6.24 13 545 -4.96 1.08 | 6.04
7 3.46 -5.33 0.80 6.13
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Hinh 5: So sanh quan hé O-h tram Thuong
Git nam 1993-1997 va nam 2009-2012

3. PHAN ﬁCH NGUYEN NHAN CUA
VIEC HATHAP MUC NUOC

Nguyén nhén cta viéc ha thép muc nudcmua Kiét
1a do day song bi ha thap. Day song ha thép do 2
nguyén nhan, mot 1 hién tuong x6i sduphd bién
ha du do bun cat bi giit trén cac ho, haila do mot
khoi luong 16n cat d bikhai thac khoilong song.

Vé anh huéng ciia cic hd thuong ngudn dén vise
ha thip day song: Ho Hoa Binh van hanh nim
1990 c6 dung tich hiéu dung 5,65 triéu m’, hd
chtra Tuyén Quang bt dau tich nudc nim 2006
c6 dung tich hidu dung 1,70 triéu m’, hd Son La
tich nudc nam 2010 ¢6 dung tich hiéu dung dat
dén 6,50tricum’ cotacdong lam giam luong bin
cat ving vé ha luu. Theo két qua tinh xo6i sau phd
bién ha du do gt bin cat trén hd Hoa Binh cia

Hinh 6: So sanh cao do day song tram Thuong
Cat nam 1997 vanam 2012

nhiéu tac gia [1],[2] cho thiy saukhoang 50 nim,
khi x6i siudat giéi han 6n dinh [1],[2], 1ong sdng
ving hop luu Thao-Pa x6i sdu khoang 3,0m,
ving Son Tay khoang1,5m, wiingHa Noikhoan g
0,5m. Ké& qua tinh x6i $iu sau hd Tuyén Quang
cho thiy hién twong x6i siu chi xay ra trén song
Lo, khonglan xudng song Hong. H6 Son La nim
& thuong luu hd Hoa Binh nén khong lam thay
d6i nhiéu dén bun cat ha luu hd Hoa Binh. Nhu
vay sau khi ¢6 thém cic hd chira Son La va Hoa
Binh, hiéntuongxo6i phd bién tir hop hru ongLo
va song Hong vé ha luu khong thay d6i nhidu

Ké& qu phan tich muc do ha thip day song
trung binh tai cac tram thuy van thuc té 1on hon
nhiéu so v&i x6i pho bién ha du ho thuong
nguon Hoa Binh sau 50 nam thé hién ¢ Bang 10.

Bing 10: So sanh mirc dd ha théip day séng thuc té
va do x6i pho bién ha du ho thwong ngudn

Do ha thip cao do day song Ay (m)
Tram thuy van - T binh 2 ohd hid
Yy Nam 1997 | Nam 2012 Zss1997-ZLas2012 rungv 1 Do mehciblen
1 nam sau 50 nam

Son Tay 0,38 -2,28 2,66 0,18 1,50

Ha Noi 0,54 -1,13 1,67 0,11 0.50
Thuong Cét 1,22 -5,38 6,60 0,44 ’
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Dén nay, h5 Hoa Binh & van hanh duc 24
nim, bang 50% thoi gan dé long song dat xoi
siu gi6i han On dinh tai Son Tay khoang
1,50m, Ha Noi va Thuong Cat khoang 0,50m.
Nhung @& phan tich khéi lugng KT C tbi thiéu,
ching ta gid st tai Son Tay, Ha Noi va
Thugng Cit da dat toi da bang 100% x0i siu
gioi han 6n dinh, vi vdy do ha thap day song

[ ®i0A HOC
do KTC tdi thiéu udc tinh tai Son Tay khoang
1,16m va tai Ha Noi khoang 1,17m va Thugng
Cit khoang 6,10m. Ké qua phan tich trén
duoc thé hién ¢ Bang 11. V&i cach gia sir nay
da phan nao 1y gai dugc vi sao hién ndy mua
ki¢t muc nudc trén song Hé)ng tai Son Tay lai
ha thdp nhiéu hon muyc nudc & Ha Noi khi
miic & KTC gin nhu nhau.

Bang 11: Uéc tinh miic d9 ha thap day toi thiéu do khai thac cat

Do ha thap cao do day song A4 (m)
Tram thiy van Zas197-ZLasr012 Do x6i s@gdghé bién Do KTC téi thiéu (m)
to1
Son Tay 2,66 1,50 1,16
Ha No6i 1,67 050 1,17
Thuong Cat 6,60 ’ 6,10

4. UG C TINH LUQNG KHAI THAC C AT
TOITHIEU TREN SO NG

Mirc d6 ha thdp cao do ddy séng Hong va séng
Pudng trong 15 nam (1997+ 2012), dugc tinh
toan voido ha thap day song toi thieudo KTC khi
6 xo6i siu pho bién di dat gia tri 16n nhéat. Luong

cat bi Jdy mét trong 15 nim trén song Hong tir
hop luu song tai Viét Tri dén Hung Yén va trén
song Pudng thé hién & Bang 12. Ké qua trong
vong 15 nim, 10ng song Hong, song Pudng d bi
lay mat khoang 186,3 triéum3 cat day, trung binh
mdi nam KT Ckhoang 12,4 triéum®.

Bing 12: Khéi lwong KTC t6i thiéu trén song Hong va song Pudng giai doan (1997 +2012)

R N Chiéu dai | Chiat rén Do ha thap di Khoi luon

Trén song | Dogn tir..deén... 10w | B | song AZds im) | KTC (10 ey
M IO ) @ ) ©)

Séng Hong | Vit Ti dén Cw Duing 53.2 790 1.16 48,752

Song Hong | Cia Pong &n Hmg Yen 65.3 710 1.17 4,244

S?glfg Tan by sig Duéng 62.1 20 6.1 83,338

Tong 186,335

Binh quin 1 nam 12.422

Béang 13: U'éc tinh tong khoi lwong cat bi 1ay mat khoi long song Hong
va song Pudng tir 1997 dén 2012

Trén song Poan tir._dén Chiéu3 d&i L | Chitu rong B | D0 ha thip day Tolri;gml](;m
(10° m) (m) song AZds (m) V (10° m)
@ 2) A3) €) ®) (6)
A Vit Tn  &n

S. Hong Cin Pubng 532 79 217 90,990
S. Hong gﬁg %Jgn“g den 653 710 1.42 65,835
Song Pubng ngof‘;g b9 sing 62.1 220 6.35 86,754
Tong 243,580
| Binh quén 1 nidm 16 .239
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Khi tinh muc d6 ha thip cao do day song
Hong va song Puwng sau 15 nim (1997 +
2012), voi do ha thp day song tong cong do
KTC odng véi do x6i siu phd bién ha dy,
luong cat bi ldy mat khoi long song trén song
Hong tir hop lwu séng tai Viét Tri dén Hung
Yén va song Pudng thé hién ¢ Bang 13. Long
song Hong, song Pudng & bi ldy mét khoang
246,6 triéu m® cit diy, trung binh mdi nam
1ong song bi ldy mat di khoang 16,2 triéu m®.

Két qua tinh toan trén cho thiay mot khdi
lugng 1on cat long di bi lay khoi long song
trong vong 15 nam Iy gidi cho nguyén nhan
lam ha thip muc nudc mia kiét trong gai
doan nhitng gin dy. Pdng thoi bai bao cing
ly gai vi sao muc nude tai tram thuy van
Son Tay lai ha thip manh hon muc nudc tai
tram thily van Ha Noi, | do do ha thip diy
song do x6i phd bién tai Son Tay 16n hon
nhiéu so véi d ha thép day song tai Ha Noi,
trong khi d@ ha thip day song do KTC ¢ hai
vi tri gin nhu nhau

5. KET LUAN

- Muc nudéc mua kiét thoi ky (2009+2012) da
thAp hon muc nuéc mua kiét thoi ky
(1993+1997): Tai Son Tay cung luu lugng

TAI LIEFU THAM KHAO

2750 m’/s thip hon 2,27m, tai Ha Noi cing
luu luong 1497m /s muc nudc thap hon
1,80m va tai Thugng C& cing luu lugng
1253m*/s myc nudc thap hon 4,46m.

- Trén song Hong, cic tram phia thuong luu
Ha No6i ¢o6 do ha thép muc nudéc mua kiét 16n
hon tram ha luu do chiu anh hudng cta hién
tuong x6i sau phd bién 16n hon.

- Thoi ky (2009+2012) tai Son Tay muc
nuoc 5,44m, Ung véi muc nudc tai Ha Noi
2,21m (= myc nude thiét ké tudi), luu luong
tai Son Tay la 2750m’/s nhung thdi ky
(1993+1997) luu lwong qua Son Tay chi can
1063m*/s. Nhuw vdy can xa bu mét luu luong
khoang tur 1687m’/s tir cac hd thuong ngudn
dé dam bao tudi.

- Trén doan séng Hong tir Viét Tri dén Hung
Yén va song Pudng giai doan (1997-2012),
khdi lwong KTC binh qudn mot ndm it nhét 1a
12,4 triéu m’. Néu tinh tong cong (Pm ca
khdi Irgng cit do hién tuong xo6i siu ha du)
khdi lwong cat bi ldy mét khoi long song binh
quin mdinim vao khoang 16,2 triéu tan.

- Mic d6 ha thip ddy song trén song
Duéng manh hon nhiéu muc & ha thﬁp day
song Hong.

[1]
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