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CAN BANG NUGC, CAT BUN LO LUNG SONG HONG
DOAN TU SON TAY DEN HA NOI - THUONG CAT

PGS.TS. Hoang Minh Tuyén, PGS.TS. Tran Thanh Xuan, ThsS. Ng6 Thi Thay
Vién Khoa hoc Khi tugng Thity vin va Méi truong

fién tugng khdng can béng nuéc trong doan séng Héng tir Son Tay dén Ha Hoi va Thuong Cdt da
g xay ra tirlu, ddic biét la gdn hai thdp nién gdn day. Cho dén nay da cé mot sé dé tai nghién ciu
¥ dé cdp dén hién tugng nay nhdm tim nguyén nhan gdy ra su'khéng cdn bang nudc trong doan

s6ng, nhung cho dén nay vén chua c6 Iéi gidi thich théa ddng. Bai bdo nay dua ra két qua ddnh gid can béng
nuéc va cdt ban lo Iding trong doan séng ndyy nhém phuc vu cho xdc dinh ty Ié phan luu hgp ly dong chéy séng
Héng chuyén sang séng Budng va ndng cao dé tin cdy cia s6 liéu quan trdc dong chay trong doan séng.

1. Can bang nuéc séng hdng doan son tay -
ha noi - thugng cat

a. Phuong trinh cdn béng nuéc

Phuong trinh can bing nudc cho mét doan
séng trong mot giai doan nao d6 cé thé dugc viét
nhu sau:

SW, - W, = AW, (1)

Trong do:

2W,, ZW, tudng tng Ia tdng lugng nudc
chdy vao va chay ra khéi doan song trong giai doan
tinh todn can bang (km?);

AW, la bién d6i cta lugng nudc trit trong long
sdng trong giai doan tinh toan va cé thé bao gém
sai s6 do dac va chinh bién (km3).

Do khéng cé s6 liéu, nén trong tinh toan can
bang nudc dusi day khéng xét dén luong nudc
ngam chay vao va chdy ra doan séng. Ngoai ra,
lugng mua va boc hoi kha nhé so véi téng luong
nudéc song (0,068 km3/nam va 0,05 km3/nam) nén
khong xét hai thanh phan mua va béc hai. Vay,
phuong trinh can bing doan song Hong c6 thé viét
nhu sau:

@

Ws,v,u' + Ws,kg - Ws,r.d - ch = AV\Is

Ws v tr Ws r.d- Ws kg tuong ting la tdng lugng
chdy vao doan song. tong lugng dong chay chay ra
khai doan song va téng lugng dong chay khu gitta
(km?)

Ngudi doc phén bién: TS. Nguyén Kién Diing

-Wen 12 t8ng lugng nudc 1dy tir song d& cho cac
nhu cau (km?3).

0 day, tién hanh tinh toan can bing nudc song
Hong cho hai doan séng: :

- Doan song tir Hoa Binh trén song DA, Yan Bai
trén s6ng Thao va Vu Quang (tlf trudc nam 1971 13
Phti Ninh) trén séng L6 dén Son Tay - dugc goi 13
doan song phia trén (HB+YB+VQ-ST);

-Boan séng tir Son Tay trén séng H6ng dén Ha
NoGi trén séng Hong va Thugng Cét trén séng
Budng dugc goi 1a doan song phia dudi (ST-
HN-+TC).

Can bdng nudc trong hai doan séng nay duoc
tinh toan cho thai doan nam, mua li (cac thang 6 -
10) va mla can cho ca thai ky 50 ndm (1961-2010)
va cac giai doan 10 ndm: 1961-1970, 1971-1980,
1981-1990, 1991-2000 va 2001-2010; riéng ddi vai
cat ban lo Iing con dugc tinh toan can bing cho
hai giai doan trudc va sau khi [4p séng Da dot 2 vao
thang 1 ndm 1986 (1957-1986 va 1987-2010) khi
xay dung thiy dién Hoa Binh.

b. Xdc dinh luong nuéc gia nhdp khu giita va
luong nuéc ding ldy tirséng

Lugng nudc khu gilta tir ba tram trén (Hoa Binh
~ Yén Bai - Vu Quang) dén Trung Ha - Viét Tri) duoc
tinh tr s6 liéu dong chay tai hai tram Thanh Son va
Quang Cu theo ty Ié dién tich.

Lugng nudc cép cho sinh hoat va cong nghiép
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tif cac giéng khoan nudc ngém khodng 757.300 m?/
ngay.

Lugng nudc tudi ldy tir song trong doan SonTay
- Ha Noi + Thugng cat khodng gan 100 m3/s.

c. Két qua tinh todn cdn béng nuéc théi doan
ndm, mia lii va miia can

Can ct vao sé liéu quan trdc dong chay tai cac
tram thay van va két qua diéu tra lugng nudc i

va nudc ngdm cung cip cho thanh phd Ha Noi va
cac thi x3, thi tran va cac khu dan cu trong doan

séng Son Tay — Ha Néi + Thuong Cat néu trén da
tinh toan can bang nudc trong cac doan séng cho
tiing nam, tiing giai doan 10 nam (1961-1970,
1971-1980, 1981-1990, 1991-2000, 2001-201 0) va
ca thai ky 1961 — 2010 véi thai doan tinh toan la
nam, mua Ia (cac thang VI-X) va mua can. Trong
bang 1 dua ra két qua tinh toan cén bang trong
tiing thap nién va ca thai ky 1961-2010 trong cac
doan séng. Hinh 1 1a qua trinh can bang nudc thoi
doan nam, mia I va mla can trong doan sdng ST-
HN+TC.

Bang 1. Can béng nuéc trung binh giai doan trong cdc doan séng

Can bing nudc trung binh giai doan trong cac doan séng (ty
m3/nam)

Giai doan HB+YB+VQ-ST ST-HN+TC HN+TC-HB+YB+VQ-

(Wer-Wst) (Wd-Wst) HN+TC (Wd-Wtr)

Nam |LQ Can |Nam |LG Can |Nam |La Can
1961-1970 226 | 2,04 | 060 | -0,36 | -2,53 2,17 | -2,63 | 4,58 | 1,57
1971-1980 1,99 0,48 1,89 354 | 0,20 | 3,34 1,55 | -0,28 | 1,45
1981-1990 5,29 2,54 | 3,08 8,48 3,62 | 486 3,20 1,08 1,78
1991-2000 13,34 | 9,00 | 4,68 7,33 340 | 3,94 | -6,00 | -560 | -0,75
1961-2010 6,16 3,95 2,56 | 586 1,72 | 414 | -030 | -2,23 | 1,59

Ghi chui: HN: Ha Noi, TC: Thugng Cdt; HB: Hoa Binh, YB: Yén Bdi; VQ: Vu Quang.

Tir két qua tinh toan cé thé rat ra mét s6 nhan
xét dudi day:

1) Poan sbng tir ba tram trén dén Son
Tay(HB+YB+VQ-ST)

Trong 50 nidm (1961-2010), chi c6 8-10 nam
Wir<Wst, tic |a chi c6 khoang 16-20% téng s6 ndm
Wir<Wst, nhifng ndm nay tap trung vao giai doan
1961-1980. Diéu nay cho thdy, du chua xét lugng

nudc cung cap cho cac nhu cau trong doan song,
dac biét la cho tudi vu dong xuan, thi téng lugng
dong chay ctia séng Hong tai tram Son Tay trong
khoang 74-80% s6 ndm trong thoi ky 1961-2010
nhd hon t8ng lugng dong chay cda cac song Da,
Thao va Lo. Su thién 1én déng ké ctia Wir so vGi Wst
tap trung xudt hién vao 2 thap nién gén day, nhétla
d6i v6i dong chay mua can vdi sai léch t6i 20-50%
so vGi Wst, nhu nam 2000 (47.8%), 2003 (42%).

Puwérng qua trinh cédn b%ng nwée hang nam trong doan
sdng tir Son Tay-dén Ha Nai - Thwong Cat
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Hinh 1. Puéng qud trinh can bdng nuéc hang ndm trongséng Héng doan Son Tdy - Ha N6i
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2) Bogn séng Son Tay — Ha Néi + Thugng Cdt

- Dong chay ndm: trong thai ky 1961-2010 chi
c6 7 nam (14%) xudt hién Wd < Wst, tp trung vao
hai thap nién 1961-1980, diéu nay c6 nghia, phan
Ién cac ndm (76%) da xudt hién méat can bing
duong - téng lugng dong chay chay ra (tai hai tram
Ha Noi va Thugng Cat va lugng nudc cung cip cho
sinh hoat va tudi) 16n hon lugng dong chay séng
Hong tai Son Tay, ddc biét 1a vao hai thap nién gan
day véi muc chénh [éch t6i trén 20% so véi téng
lugng dong chdy ndm clia sdbng Héng tai tram Son
Tay, nhu ndm 2000 (17,4%), ndm 2003 (21,4%).

- Dong chdy mua I0: Khac véi dong chdy nam,
€0 t6i 22-nam (44%) trong 50 nam qua d3 xudt hién
Wd < Wst, tap trung vao hai thap nién 1961-1980;
trong 3 thap nién gan day clng chi ¢ 7 ndm (trong
dé khong c6 nam nao trong thap nién 2001-2010)
Wd < Wst; mot s& nam c6 sai léch kha 16n so véi Wst
nhu cac ndm: 1984 (22,4%), 2003 (14%), 1989 (-
13,3%).

- Dong chay mutia can: Trong sudt 50 ndm qua chi
€6 3 ndm (1990, 1995, 1998) Wd < Wst, con hau hét
cac nam da xuat hién Wd > Wst, d3c biét I3 trong
hai, ba thap nién gan day, su mat can bing mot
cach hé thong va kha I6n, 6 t6i 15 ndm téng lugng
dong chdy mua can tai Ha Noi va Thugng Cat 1én
hon tai Son Tay tdi trén 20-40%, nhu cadc ndm: 1985
(38,7%), 2000 (34,6%), 2003(39,2%)...

T d6 6 thé nhan thdy, téng lugng dong chay
trong doan séng Son Tay — Ha Noi + Thugng Cét
luén ludn mat can bang, nhung kha nghiém trong
trong hai, ba thap nién gé‘n day véi téng lugng

dong chay séng Hong tai tram Son Tay thién nhd

mot cach hé théng so véi téng lugng dong chay
song Hong tai tram Ha Noi va cta séng Dudng tai
tram Thuong Cat, déc biét la d6i vsi dong chdy mua
can v6i mitc méat ¢an bang cao trén 20% so vai Wst.

3)Doan séng tirba tram trén (HB+YB+VQ) dén hai
tram duéi (HN+TC)

- Dong chdy nam: Trong 50 nam qua, cé t6i 29
nam (chiém 58%) tong lugng dong chay nam chay
ra khéi doan s6ng (bao gém dong chay nim cda
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s6ng Hong tai Ha Noi va séng Dudng tai Thuong
Cét va lugng nudc cung cdp cho sinh hoat va tuéi
trong doan séng Son Tay — Ha Néi + Thugng Cét)
nhé hon téng lugng dong chay mit chay vao doan
song (bao gém tdng lugng dong chay ndm cda
séng Da tai Hoa Binh, sdng Thao tai Yén Béi va sdng
L6 tai Vu Quang va cta khu gitra), téc Wd < Wtr, tap
trung vao hai thap nién 1961-1971 va 1991-2000,
hau nhu hai thap nién 1981-1990 va 2001-2010 chi
c6d mot vai nam Wd < Wtr; c6 t6i 48 nam (chiém
96%) c6 < 10%Wd, hai ndm c6 sai léch trén 10%
xay ra vao nam 1981 (10%) va 2010 (16%)

- Dong chdy mua G: Cling ¢6 t6i 22 nam (44%)
da xay ra Wd < Wtr, tap trung vao hai thap nién
1961-1970 va 1971-1980, con hai thap nién 1981-
1990, 1991-2000 chi c6 3-4 nam Wd < Wir, riéng
thap nién 2001-2010 khéng c6 ndm nao Wd < Wtr;
Cot6i 43 ndm (86%) 6 AW, <E 10%Wd va 14%
s6 nam c6 AW, =10-20%Wd,}; sai léch &m I6n
nhét xdy ra vao nam 1989 (-13,3%), sai léch duong
[6n nhat xay ra vao ndm 1984 (22,4%);

- Dong chdy mua can: Chi ¢6 15 ndm (chiém
30%) c6 téng lugng dong chdy mua can chay ra.
bao gobm téng lugng dong chay tai hai tram Ha Noi
va Thugng Cét va lugng nudce cap cho sinh hoat va
tudi trong doan soéng Son Tay - Ha Noi + Thugng
cat) nho hon tdng lugng dong chdy miia can chay
vao doan séng, tap trung vao thap nién 1991-2000
(8 nam), con cac thap nién khac chi c6 1 - 2 ndm;
€6 t6i 41 nam (82% s6 ndm) c6 AW, . <+10%W,
chi c6 3 ndm c6 AW, >20%, I6n nhat xay ra
vao nam 2007(2,8%), con sai léch am 16n nhéit xdy ra
vao nam 2000 (-9,8%).

Nhin chung, su khéng cén bdng nudc trong
doan s6ng nay khéng ¢é tinh hé théng va phan 6n
khéng qua = 10%Wd. Tuy nhién, néu xét thém
lugng nudc cung cdp cho tudi va cac nhu cdu khéac
trong doan séng tif ba tram trén dén Son Tay thi sé
gidm mic d6 thién nho ctia Wd so véi Wtr, nhat 1a
trong mua can.

Tu sy phan tich trén co thé cho rang, lugng dong
chdy séng Hong dugc do tai tram thly van Son Tay
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c6 xu thé thién nhé mot cach hé théng trong hai,
ba thap nién gan day.

d. Sai s6 ngdu nhién va sai s6 quan trédc cia cdn
béng nuéc

Nhu da biét, s6 liéu quan trac va cac dac trung
tinh toan thay van déu c6 sai s6. dugc chia ra lam
hai loai: Sai s6 hé théng va sai s6 ngau nhién. Sai s6
hé thdng do trang thiét bi, phuong phap quan tréc
va chinh bién khong pht hgp véi ché d6 dong chay
gay nén, c6 thé xéc dinh va hiéu chinh. Sai 56 ngau
nhién do rat nhiéu yéu td gay nén, khong thé loai
trr. Do d6 trong bai béo nay chi dé cap dén sai s6
ngau nhién.

Khi tinh toan can bing nudc, can phai danh gia
t6ng sai s6 cla gid tri can bang, tlc d6 16n cla
thanh phan khéng khép kin cia phudng trinh can
b&ng nudc, Theo Iy thuyét sai s6, sai s6 ngau nhién
ctia phuong trinh can bing nudc dugc xac dinh nhu
sau [2]:

o =

X0

Zo-zxi , 3)

i=1

Trong do: 0% 1aphuong sai clia sai s6 ngdu nhién

ctia thanh phan can béng nudc thi i; 0, 1a sai s6
ngiu nhién quan phuong trung binh cta thanh
phan khéng can bang (khong khép kin).

"Theo cdng thic (3), sai s6 ngau nhién quan
phuong trung binh cta thanh phén khéng céan
b&ng trong doan séng Son Tay — Ha Noi + Thugng
Cat dugc xac dinh nhu sau:

GQ = '\/G:t + O.Im + Glc + O-cn (4)

é,,0,, tuong {ing 4 sai s& quan
phuong trung binh cGa cac dic trung dong chay tai
cac tram Son Tay, Ha Noi, Thugng Cat va lugng nudc

ldy tir séng dé sir dung.

Trong d6:4.,.9,

hn 2

Trong bang 2 dua ra sai s6 quan phudng ngau
nhién cda gia tri can bang nudc khong khép kin
trong doan séng ST-HN+TC trong céc giai doan can
bang.

Véi tinh hinh trang thiét bi, ky thuat do dac va
chinh bién hién nay & nudc ta, sai s6 do luu lugng
nudc thudng khong cé sai s6 hé thong va khong
qua +5% d6i voi dong chay nam va khong qua
+ 10% d@6i v6i dong chay 10 va dong chay can. Doi
véi doan sdng ST-HN+TC, xay ra hién tugng khong
can béng nudc c6 thé la do:

Béng 2. Sai s6 ngdu nhién quén phuong trung binh can bdng nuéc trong doan Son Tay- Ha Néi +

Thuong
Giai doan Sai 50 ql.vlén phuong ngé‘u nhién (t}'( m3)
) Nam Mualu | Mua can
1961-1970 19,1 18,3 4,7
1971-1980 24,9 22,7 58
1981-1990 23,7 16,2 8,9
1991-2000 18,5 12,6 7,6
2001-2010 20,5 15,3 74
1961-2010 224 18,6 74

Trudng hgp 1: Lugng dong chdy do tai Son Tay
thién 1én, con tai hai tram Ha Noi va Thudng Cat
binh thudng (khéng cé sai s6 hé thong thién 16n
hay thién nho);

2) Trudng hc;p 2: Lugng dong chdy do tai Son
Tay binh thudng con tai hai tram dugi thién nho;

3) Trudng hop 3: Lugng dong chdy do tai Son Tay
binh thudng, con tai hai tram Ha Noi va Thudng Cat
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thién Ién;

4) Trudng hop 4: Lugng dong chay do tai Son Tay
thién nho, con tai hai tram Ha Noi va Thudng Cat
thién 16n; ‘

Hai truding hgp 1 va 2 sé gay nén hién tugng
lugng dong chay tai Son Tay 16n hon téng lugng
dong chay tai hai tram Ha Noi va Thugng Cat, ddc
biét Ia trudng hgp 2.
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Hai trudng hop 3 va 4 sé gay nén hién tugng
tong lugng dong chay tai Son Tay nhé hon téng
lugng dong chay tai hai tram Ha N6i va Thugng Cat,
nhat la & trudng hgp 4, da xay ra trong gén 30 ndm
qua, dic biét [a tir thap nién 90 ctia thé ky 20 dén
nay.

2. Can bang cat bun 16 litng séng héng doan
Son Tay — Ha Néi + Thuong Céat

Can ct vao s6 liéu do dong chay cat bun lg ling
tai cac tram thiy van Son Tay, Ha Ni va Thugng Cat
da tién hanh tinh tinh toadn can bang cat bun lo
lting trong doan séng ST-HN+TC theo thdi doan
nam, mua I va mua can. Trong bang 3 dua ra két
qua tinhcan bang cat bun lo Iting trung binh trong
tUng thap nién va ca thdi ky 1961-2010. Hinh 2 va 3
la qua trinh can bang cat bun g [iing hang nam vai
thoi doan nam, mua [0 va mla can trong doan
song.

a. Dién bién ciia cdn béing cdt bin lo lirng doan
séng hang nam

Péi véi thoi doan nam va mua G

- Giai doan 1961-1967: V& co ban téng lugng cat
bln lo ling chdy vao tai Son Tay (WR ) va chdyra
tai hai tram Ha Néi va Thugng Cat (WR,d) la can
bang nhau VAW, =Wg ¢ ~WR 4. chikhoang 1-
8 triéu tdn/nam;

- Giai doan 1968-1989: Phan I6n cac nam c¢o
AW, >0, mot s6 nam co thé tdi 30-45 triéu tan
nam, nhu cac nam: 1972,1973, 1977,1979,

1980,1983, 1986;

- Giai doan 1991-2010: Phan I6n cdc ndm ¢o
AW, <y, mot s8 nam kha 16n d6i véi cdn bang
téng lugng cat bun ndm, nhu ndm 1994 -33,7 triéu
tan), 1996 (41,6 triéu tan), 2001 (-60,3 triéu tan).

Péi véi mua can

Trong giai doan 1961-1998, AW, bién d6i trong
pham vi khéng 16n véi gia tri tuyét déi I6n nhat
khoang 2,5 triéu tan/ndam, mot s6 nam co thé I16n
hon (5,6 triéu tan, nam 1978), khéng cé xu thé bién
d6i tang hay gidm lién tuc;

- Nhung ti ndm 1999 dén nam 2010 lién tuc
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xudt hién AW, < 0, mot s6 ndm kha 16n nhu nam
1999 (-7,1 triéu tan), 2001 (-9,4 triéu tan).

- Tt @6 cho thay, doan séng Son Tay-Ha Noi -
Thugng Cét, xu thé boi chiém uu thé trong giai
doan 1968-1998, xu thé x6i lién tuc t& ndm 1999
dén 2010.

b. Cdn bdng cdt ban trong tirng giai doan 10
ndm va trudc sau céng trinh thiy dién Hoa Binh di
vao hoat déng

Trong 2 thap nién trudc khi xay dung cong trinh
thay dién Hoa Binh (1961-1970, 1971-1980) va
trong giai doan thi cdng cong trinh nay (1981-
1990), gié tri AW,, déu16n hon 0, tdc la gid tri trung
binh trong tiing thap nién ctia sdbng Hong tai Son
Tay déu I6n hon tdng lugng cét bun lo Iting tai hai
tram duéi (Ha Noi + Thugng Cat). C6 thé cho réng,
xét trung binh trong giai doan 1961-1970, vé co ban
long séng khdng ¢é su boi xoi déng ké, nhung lbng
sdng bi bdi trong hai giai doan 1971-1980 va 1981-
1990 vé6i téng lugng cat bun g lting tuong Ung a
362,5 triéu tan (340 triéu tan trong mia IG) trong
sudt 20 ndm 1971-1990 (bang 4, hinh 2).

Tuy nhién, trong sudt 20 ndm ké ti nam 1991
dén 2010, téng lugng cat bun lo ling tai tram Son
Tay nhé han téng lugng cat bun lo lting tai hai tram
Ha Noi va Thugng Cat véi téng lugng khoang 454,3
triéu tan, trong d6 420,8 triéu tan trong mua 1. Tuy
nhién, cling trong hai giai doan nay, chénh léch
téng lugng cét bun lo ling cta 3 tram trén (Hoa
Binh ~Yén Bai -Vu Quang) I6n han téng lugng cét
bun lo Iting tai Son Tay khoang 460 triéu tan (430
triéu tan trong mua la), xap xi vai tdng lugng cat
bun lo Iting cha hai tram Ha Noi - Thugng Cat I16n
hon tram Son Tay.

Clng can néu lén rang, tac déng cla cac ho
chia trén cac séng da va dang lam giam lugng cat
bun & séng Hong, dong thai cling dan dén hién
tugng xoi 18, boi lap long séng, bd sdng. Nhin
chung, tir thap nién 90 dén nay, do duc cat bun lg

Itng déu gidm manh so vdi giai doan trudc § ¢a 3.

tram, giam manh & tram SonTay (bang 3).
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Bang 3. D6 duc cdt bun lo litng trung binh cdc giai doan tai tram Son Tay, Ha N6i, Thugng Cdt

Pd duc cat bun 10 1ting trung binh (g/m?)
- Nam Mua ld Mua Can
Giai doan :
Son Tay | Ha Nai Thggt"g Son Tay| Ha Noi Thg;"g Son Tay | Ha Nei Th:gt"g

1961-1970[ 990 911 1211 1212 1131 1419 333 310 383
1971-1980| 1056 856 968 1270 1035 1122 399 358 336
1981-1990] 964 728 913 1180 889 1103 -394 325 361
1991-2000] 458 615 820 561 761 1001 196 261 266
2001-2010f 306 474 477 375 576 612 152 243 214
1961-2010{ 1073 927 980 1342 1161 1227 353 332 253

Ghi cha: D6 duc cdt ban lo lting trung binh giai doan duoc tinh béing ty sO gitta luu lugng cdt bun lo liing véi
luu lugng nuc trung binh giai doan

Béng 4. Cén bang cdt bun lo liing séng Héng doan Son Tay - Ha Néi+Thuong Cat

Téng lugng cat biin (triéu tan)

Giai doan Nam Mua lG Mua can

ST | HN TC Wrd | AWr ST HN | TC |wrd| AWr | ST | HN | TC | Wrd | AWr
1961-1970|112,78|75,64| 32,74 | 10838 | 4,40 |103,82|69,13 30,8499,98| 3,84 |896|651 (1,89 840 |0,56
1971-1980]121,69|74,72] 27,18 | 101,90 | 19,79 | 111,03 66,85 25,4992,34| 18,69 {10,67| 7,86 {1,70| 9,56 1,10
1981-1990| 105,67 |60,93| 28,28 | 89,21 | 16,46 | 94,35 53,48 25,56 | 79,05 | 15,30 11,32| 7,45 12,711 10,16 | 1,16
1991-2000| 48,78 49,89| 24,04 | 7392 |-25,14 | 43,18 | 44,01 22,25 1 66,26 |-23,08| 5,61 | 5,87 {1,79] 7,66 |-2,06
2001-2010! 30,88 13332 17,85 | 51,16 | -20,29 | 26,33 | 28,24 115,21 43,45 1-17,12 4,55 | 5,08 |2,64] 7,71 |-3,16
1961-1980|117,23175,18] 29,96 | 105,14 | 12,09 | 107,42 67,99 28,16196,16 11,27 19,81 | 7,19 1,80} 8,98 {0,83
1991-2010/ 39,83 |41,60] 20,94 | 62,54 | -22,71 | 34,75 |36,13 18,73 | 54,86 |-20,10! 5,08 | 548 |2,21| 7,69 |-2,61
1961-2010] 83,96 |58,90| 26,02 | 8492 | -0,96 | 7574 152,35 23,87 76,22 | -0,48 | 8,22 | 6,55 |2,15| 8,70 |-0,48

Ghi chi: WR,st va WR,d tuong tng la tong lugng cdt ban lor limg tai tram Son Tay va hai tram dudi (Ha Noi
va Thugng Cat) AWr=Wr,st-Wr,d
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Chénhléch cat biin lo livng ( trigu tén)
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Hinh 2. Dién bién cdn bang (chénh léch) cdt ban ld lu’ng th&i doan ndm va maa lii trong doan séng
Son Tay - Ha Néi + Thugng Cdt
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Hinh 3. Dién bién can béing (chénh léch) cdt biin lo liing mia can trong doan séng
‘ Son Tay - Ha Néi + Thuong Cdt

T két qua tinh toan trén cho thdy, trong hai, ba
thap nién gan day da xudt hién sy mat can bang
nudc va tdng lugng cat bun lo ling trong doan
sdng Son Tay — Ha Néi + Thugng cét véi xu thé téng
lugng dong chay va téng lugng cat bun lo Iing tai
Son Tay thién nhd mot cach hé théng so véi téng

lugng dong chdy nudc va téng lugng cét bun lg
Iing tai hai tram Ha Noi va Thugng Cat. Bay la mot
van dé can dugc tiép tuc nghién cdu dé tim hidu
nguyén nhan hién tugng nay, déng thai, can luu y
khi stt dung s06 liéu dong chéy dugc quan trac tai ba
tram nay.
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