CAN BANG CAT BUN DOAN SONG TU HA LUU
CAC SONG DA - THAO - LO PEN SONG HONG TAI HA NOI
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Vién Khi tugng Thiy van

Nghién citu, ddnh gid can bang cat bun trong d'o‘gmv séng nay la rdt cdn
thiét nham ciing cdp co sé khoa hoc cho viéc dé xudt cde gidi phdp chinh tri
Iong song, bo song. Trong bai bdo nay, cdc tac gid dia ra két qud tinh toén
cdn bang cdt bin lo litng trong doan séng Pa - Thao va Lo, ddc biét la doan
song tr Son Tdy dén Ha N¢i va Thigng Cat. S gidm déng ké lugng biin cdt
cdc dogn séng ndi trén la do sau khi ¢é dap thiy dién Hod Binh st thay déi
cdn bdng ti nhién vé dong liec long séng da gdy nén béi, xéi manh liét.

Doan ha luu cdc song: song Da tir Tram Hoa Binh, séng Thao tir Tram
Yeén Béi va song Lo tt Tram Vu Quang dén séng Héng - Tram Ha Noi va
song Pudng - Tram Thuong Cét la noi nhap luu ctia song Da véi song Thao tai
Trunc Ha, song L6 véi song Thao tai Viét Tri, dong thoi cling 12 noi ¢6 phan
luu s6ng Pudng & thugng luu cidu Long Bién ‘\hoano 4km v¢ phia bd ta song
Hong, khéng ché toan bo luong dong chay nuéc, dong chdy cét buin dugc hinh
thanh trén luu vuc cta ba song Pa, Thao va Lo. Noi day dong séng cé nhiéu
doan uén khiic, quanh co, thu hep va m& rong, phan dong vao mila can va tran
bai vao mua Id. Tuy nhién, hai bén by song cé dé bao boc, nhiéu bai cat & ven
bo va trong 1dng song, trén d6 cé cdc dé boi, dé dia phuong, nha cira, ruéng
vuon va duong giao thong....

Dac diém dia hinh, dia chat cling véi su tic dong cua cic cong trinh
giao thong, thuy loi va cdc hoat dong khdc cta con ngudi da vi dang 1am cho
doan song dién bi€n phic tap, nhat 1a tir sau khi hé chita Hoa Binh trén song
Da dugc dua vao van hanh. Hau qua 13 nhiéu doan long song, b song bi boi,
x61 manh, de doa su an toan cho dé, tinh mang va tai san clia nhan dan sinh
song & ven song.

1. Phuong trinh can bang cit bun

Can ct vao nguyén 1y bdo ton vat chét, phuong trinh can bang cét bin
doan song (trong thoi ky nhat dinh nao d6) dugc viét nhu sau:

WR,r - (WR,V + WR,kg) = AWR (l)

trong do:

Wr» Wi, @ tuong ting 12 téng lugng cét biin trong thoi ky tinh todn
dugc dong nudc chuyén tai qua mat cit chiy vao doan song (mét cit trén) va
mat cét chay ra khoi doan song (mat cit dudi).

Wi ! t0ng lugng cét bin gia nhap khu giita trong thoi doan tinh todn.
AWy: lugng cdt blin boi (-) hay x6i (+) trong doan séng trong thdi doan
tinh todn.



Doi.véi doan song Son Tay - Ha Noi + Thugng Cét, do cé dé bao boc
nén khong c6 lugng dong chay va lugng cét bun gia nhép khu gitta (W, = O)
trir mot s6 nam 1 16n xay ra cd su phén 1d vao song Day hay tran dé..., vay
phuong trinh (1) duoc viét thanh phuong trinh (2) nhu sau:

Wra- Wesr=1 AW, 2)
Trong d6:

Wea=Wrun + Wi et tong luon0 cét bun lo limg cta 2 tram phia duéi
doan song; Tram Ha Noi trén song Héng 12 Wy yy; Tram  Thuong Cét trén
song Dudng 12 Wy, 1; téng lugng cat bun lo ling clia song Hong tai Tram Son
Tay 1a W or.

Khi tién hanh tinh todn can bang cit bun lo ling trong doan 'song tir 3
tram: Hoa Binh trén song Da, Yén Béi trén song Thao va Vu Quang trén song
Lo - goi tat 14 3 tram trén, 2 tram dudi can dugc xem xét dén lugng cit bin gia
nhéap khu gitta. Khu gifta tir 3 tram trén dén Tram Son Tay cé dién tich luu vuc
7110km*. Trong khu gifta chi c¢6 2 tram thuy van do cét bun lo ling 13 Tram
Thanh Son (c6 dién tich luu vuc 1190km®) trén séng Bifa - mot nhanh ciia
song Thao vA Tram Quang Cu (c6 dién tich luu vuc 1190km?) trén soéng Phé
Dav mot nhanh cta song Lo. Céc dic trung cat bun lo ling binh quan tai 2
tram nay, bang 1.

Bang 1. Dac trung cat bin lo lang trung binh nam
tai 2 Tram Thanh Son va Quang Cu

. s Dic trung cit bun lo limg
Tram | Song (k}i:ﬁ?) qzlzlflltlgc R p Wr M
~ | kefs) | (g/m*) | (10°tdn) | (tAn/km’)
Thanh Son | Bia | 1190 [1964-1976 | 3,46 | 99.4 109 91,6
Quang Cu | P.Pay | 1190 | 1961-1978 | 3,75 | 154 118 99,2

T céc déc trung cat bun lo ling trung binh nam tai 2 tram Thanh Son
va Quang Cu, c6 thé cho ring mé dun xam thuc cat bun lo limg trung binh
nam (My) ctia khu gifta khoang 100 tan/km*.nam. Do d6, luu luong cat bun lo
ling trung binh nam (R,) khu gilia bang 22,5 kg/s hay 0,711.10° tdn/nam.

Téng lugng cat bun lo ltng mita lii 14y bang 95% téng luong cét bin lo
litng trung binh nam, tic 12 0,67.10° tan.

2. Tinh toan can bang cat bun lo ling

Can ct s6 liéu thuc do cdt bun lo ling tai cdc tram thuy van trong doan
song nghién ciu tinh dugc gid tri trung binh clia téng lugng cét bun lo ling
(W) trung binh nam v trung binh mua li trong céc thdi k¥ tinh todn. D€ xem
xét dién bién long song trong cic thoi ky, ngoai thoi ky dai 1939 2002, con
tién hanh tinh todn can béng cét biin lo litng cho cdc thoi ky ngén (khoang méi
thoi doan la 10 nam) 12 1959 - 1970, 1971 - 1980, 1981- 1990 va 1991 - 2002.
Ngoai ra, tir nam 1987 dén nam 2004, ho chita Hoa Binh da va dang anh hudng
déng ké dén dién bién long song & ha luu song Pa va song Hong. Do dé, da
ti€n hanh xem xét su can bang cat biin lo ling trong 2 thdi ky trude (1959 -



1986) va sau (1987 - 2002) c6 tdc dong cta hd chita Hoa Binh. Tir két qua tinh
todn cdt bun lo ling thoi ky "ndm" trong céc doan song c6 thé riit ra mot s6
nhan xét & bang 2, nhu sau:

a. Cdn bang cdt bin lo liing doan song tix 3 tram trén dén Tram Son Tdy

- Giai doan 1959 - 1970, lugng cdt bin lo ling bi béi doan séng tir 3
tram trén (Hoa Binh, Yén Béi, Vu Quang) dén Son Tay 12 136,8.10° tan. Lien
tiép trong 2 giai doan 1971 - 1980 va 1981 - 1990 doan song bi x6i 259.10°
tdn, nhung trong giai doan 1991 - 2002 bi bdi manh t6i 380.10° t&n. Tinh
chung ca thdi ky 1959 - 2002, doan song bi boi t6i 6,1.10° tan/nam hay
268.109 tan.

- So sdnh gifta 2 thoi ky 1959 - 1986 va 1987 - 2002 cho thay, trong thoi
ky 1959 - 1986 doan song bi x6i khoang 129.10° tan, nhung trong thoi ky 1987
- 2002 bi bdi t6i 392.10° tan. :

b. Can bang cdt bin lo liing doan song tiw Tram Son Tdy dén Tram Ha Néi
va Thuong Cdt

Lién tyc trong 3 thoi ky 1959 - 1970, 1971 - 1980 va 1981 - 1990, t6ng
lugng cdt bun lo ling trung binh nam (W) tai 2 tram dudi (Wg o): Ha Noi va
Thuong Cat déu nho hon so v6i Tram Son Tay (Wg sp), tlic 1a AWp, = W, -
Wr st nhé hon 0, vé6i téng luong cét bun Io liing bi béi trong ca thoi ky 1959 -
1990 khodng 448.10° tan, nhung doan song lai bj x6i trong thoi ky 1991 - 2002
t6i 303 .10° tan. Nhu vay, tinh chung cd thoi ky 1959 - 2002, doan séng bi béi
khoang 145.10° tan, tic 12 3,3.10° tdn/nam. Né&u so sanh gitta 2 thoi ky 1959 -
1986 va 1987 - 2002, tic 1a trudc va sau khi ¢6 su anh hudng dang ké cta hd
chita Hoa Binh, trong thoi ky 1959 - 1986 doan song bi boi khoang 418.10°
tén, con trong thoi ky 1987 - 2002, bi x6i khoang 273.10° tin.

c. Can bdng cdt bin lo liing doan song tir 3 tram trén (Hod Binh, Yén Bdi
Vu Quang) dén 2 tram duéi (Ha Noi, Thuong Cdt)

- Neéu xét chung cho ca doan séng tit 3 tram trén dén 2 tram dudi thi
trong tat ca cdc thdi ky tinh todn can bing, doan song déu bi bdi, boi manh
nhat vao cdc nam 1959-1970 (-17,7.10° tan/nam hay 212,4.10° tan), sau d6 dén
thoi ky 1959-1986 (288.10° tén), cac thdi ky khéc chi béi khoang (58 - 72).10°
tan. :

- Tuy nhién, sy dién bién bdi/xdi gifta doan song phia trén (3 tram phia
trén - Son Tay) va cdc doan séng phia dudi (Son Tay - Ha Noi + Thugng Cit)
la khéc nhau giita cdc thoi ky. :

Neu trong thoi ki 1959 - 1970 déu dién ra béi & 2 doan song phia trén
12 136,8.10° tdn va phia dudi 1a 75,6.10° tdn, thi trong ca 2 thoi ky 1971 - 1980
va 1981 -1990 dién ra x6i & doan song phia trén 1a 59.10° tan, nhung iai béi &
doan song phia dudi 1a 388.10° tan, con & thoi ky 1991 - 2002 lai x4y ra xu the
ngugc lai: bi boi manh & doan séng phia trén 13 380,4.10° tan, nhung x46i manh
& doan song phia dudi 13 303,6.10° tan.

Trong thoi ky 1959 - 1986 dién ra x6i & doan song phia trén 1a
128,8.10° tin, nhung lai b béi & doan song phia dudi 1a 417,2.10° tdn, con
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trong thoi ky 1987 - 2002 lai ¢6 xu th€ nguge lai: doan song phia trén bi boi la
392.10° t4n, nhung lai bi x6i & doan séng phia duéi 1a 73.10° tan.
3. Tinh toan can bang céat bun lo Ittng thoi doan "nam"

K&t qua tinh to4n néu trén, chi phan 4nh tinh hinh can bang cit bun lo
ltng trung binh trong céc thoi ky. Sy dién bién boi/xéi trong doan song 1a khac
nhau gifta cic nam. Cho nén, dé lam rd xu thé, ciing nhu mic do boi/x6i trong
cic doan song, su dién bién cha can bing cét bun lo ling hang nam nhu sau:

S6 nam va lugng cat bun lo limg b6i/xdi 16n nhét, nhé nhat trong céc
doan song trong ca thdi ky 1959 - 2002, dién bién cla su can bang cat bun lo
litng (AWy) trong céc doan song dugc minh hoa & bang 3, hinh I;

Bang 3. S6 nam va lugng cét biin 1o 1ing b6i/x6i; 16n/nhoé nhat
trong cac doan song trong thoi ky 1959 - 2002

S6 nam Béi X6i
Doan song Bé&i | X6 Lén nhat Nho nhé Lén nhat Nho nhat
10° tan | nam | 10° tan | nam |10° tdn| nam {10° tdn| nam

3 tram trén - A~ -

A ’) - ~

sonTay | 2 19 | 61.4 1995 33 {19881 305 |1973| 0,1 | 1965
SonTay -2\ oc | 15| 490 |1979] 13 |1974| 59.8 | 2001 | 1,3 | 1965
tram dudi
Smamuen -\ »7 | 19| 661 |1969| 0,5 | 1980 | 14,5 | 2001 | 0,1 | 1989
2 tram dudi .

Tir bang 3 va hinh 1 cho théy:

Nhin chung, trong cic doan song, khoang 55 - 60% téng s& nam (44
nam) xay ra bdi. Tuy nhién, hién tuong boi/x6i dién ra lién tuc trong mot s6
nam,; -
‘Déi v6i doan song: Tram Son Tay - 2 tram dudi (Ha No6i, Thugng Cat)
cho thay: hau hét cac nam 1959 - 1990 déu dién ra boi (W, nho hon Wy, ),
nhung lai x4y ra xu th€ x6i tir nam 1991 dén nam 2004. Lién tuc mot s6 ndm
xdy ra b6i manh tir nam 1977 - 1983, mdi nam la 30 - 50.10° tan, nhiéu nhit
nam 1979 12 49.10° tdn; lién tuc trong cdc nam 1995 - 2002 x4y ra xéi manh
v6i luong cat bun lo 1ing méi nam khoang 30 - 60.10° tan, nhiéu nhét ndm
2001 12 60.10° t4n.

Déi v6i doan song: 3 tram trén (Hoa Binh, Yén Bai, Vu Quang) - Son
Tay: phén 16n céc nam trong thdi ky 1959 -1969 va 1990 - 2002 xay ra boi,
con cdc nam 1970 - 1989 dién ra x6i. Nam 1995 béi nhiéu nhat 1a 61,4.10° tan,
cdn nam 1973 x6i manh nhat 12 30,5.10° tén.

Déi v6i doan song: 3 tram trén (Hoa Binh, Yén Béi, Vu Quang) - 2 tram
duéi (Ha Noi, Thuong C4t) phan 16n cdc nam trong cac thoi ky 1959 - 1981,
1990 - 2002 bi bdi, con cac nam 1982 - 1985, 1988 -1989,... bi xdi. Nhin
chung, xu thé bdi 1a chu yéu.

Tém lai thy rang, dong chdy cét bun lo limg bién déi theo mia. Lugng
cit bun lo litng duoc dong nudc chuyén tai trong mia i chi€ém t6i 90 - 95%
téng luong cat biin lo ling trong nam. Do dé, sy dién bi€n clia can bang cét
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biin lo limg trong mua 1i vé co ban phit hop véi sy dién bién cla su can bang
cat bun lo ling trung binh nam va trung binh cla cic thoi ky, bang 2.

Ngoai ra, tuy theo hinh thiic van dong cuia cét bin lo ling trong soéng,
c6 thé chia ra thanh 2 loai: cét bin lo Iing va cét biin di ddy. Ty 1é c4t bin di -
ddy so vdi lugng cat bun lo ling bién déi theo diéu kién dja hinh, thuy van,
thuy luc clia ting doan song, titng mét cit ngang, thong thudng ct bin 1o ling
bang 5 - 10% téng lugng cdt clia bun lo limg va cit bun di ddy d6i véi doan
song & viing dong bang va trén 30 - 40% & doan song mién nii. C6 thé thdy
rang, gid tri ct bun di ddy & song Héng tai 3 tram: Son Tay, Ha Noi va
Thuong Cat x4p xi nhau va nho hon so v6i 3 tramm: Hoa Binh, Yén Béai va Vu
Quang. Do vay, néu xét ca cat bn di ddy, vé mat dinh tinh c6 thé thiy ring
dién bién ctia su can béng cat bun néi chung trong doan séng tir cic tram Son
Tay - Ha Noi + Thugng Cat v€ co ban khong d6i; nhung déi vé6i hai doan song
tir 3 tram trén (Hoa Binh, Yén Bdi, Vu Quang) dén Tram Son Tay va tir doan 3
tram trén (‘Ioa Binh, Yén B4i, Vu Quang) dén 2 tram duéi (Ha Noi, Thuong
Cét) do t6éng lugng bun cat-di ddy tai 3 tram trén 16n hon, nén téng luong cat
biin dugc dong nude dua vao doan song cling I6n hon, do dé, 1lam tan0 xu thé
boi, nhung giam mifc do x4i trong doan séng nay. ‘

Nhan xét chung

Trong thoi ky 1959 - 2002 da c6 khoéng 414.10° tdn cit bun lo ling bi
boi trong doan song tr 3 tram trén dén 2 tram dudi, trong dé 269.10° tan b1 boi
trong doan song ti 3 tram trén dén Tram Son Tay vao khoang 145. 10° tén bi
boi trong doan song tir Son Tay dén Ha Noi, Thuong Cat.

Tuy nhién, néu xét cho timg thoi ky thi dién bién can bing cét bin lo
ling c6 sy khic nhau giita céc thdi ky va giffa cdc doan song. Tron':r 2 thoi ky
1971 - 1980 va 1981 - 1990, xay ra x6i & doan song phia trén 13 259.10° tan,
nhung béi manh & doan séng phia dudi 13 388.10° tan; trong thoi ky 1991 -
2002, b6i manh & doan song phia trén 13 380.10° tan, nhung x6i manh & doan
song phia dudi 1a 303.10° tan.

Dién bién boi/x6i trong cdc doan song thudng din ra lién tuc trong mot
s6 nam. Luong cét bin bi béi/x6i 16n nhat hing nam cd thé téi (50 - 60) 106
tan.

H6 chita Hoa Binh da va dang tdc dong rat 16n dén ché do nudc va cat
bun lo ling & ha luu séng Pa va song Hong. Theo s6 liu diéu tra khao sét
trong thoi ky tr ndm 1989 dén nam 2004, trung binh hing nim cé khoang
66. 106 tan cét bin ling dong trong hé chita Hoa Binh. Do dé, tong luong cat
bun lo ling trung binh nam thoi ky 1959 - 1986 cla song Da tai Tram Hoa
‘Binh khoan0 60. 10(’ tan, giam di chi con 8,3.10° tdn trong thdi ki 1987 - 2002.
Do vay, téng lugng cdt bun lo ling song Héng tai Tram Son Tay ciing tuong
ung 1a 116,9. 10° tan, gidm di chi con 58,3.10° tén. Sy gidm déng ké luong céat
bln néu trén la do mot trong nhiing nguyén nhan chinh gay nén su dién bién

manh mé 1ong song va by séng ¢ ha luu song Pa va séng song Hong trong
nhiing nam vira qua.
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Chénh lech cat biin Io limg (W.10° tin) -

Hinh 1. Qua trinh boi x6i hang nam trong cac doan song
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