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Tom tat

Trong nhitng nim gan day, dong bang chau tho séng Hong ludn roi vao tinh trang kho han
trong thoi ky mua kiét. Didu d6 ¢ thé giai thich do diéu kién khic nghiét ctia thién nhién,
nhung ciing c¢6 thé do sy khai thac khong hop 1y ctia con ngudi. Dé tim hiéu van dé, trude
hét tac gia da sir dung phuong phép hdi quy tuyén tinh dé khoi phuc lai trang thai ty nhién
cta luu luong cac tram Hoa Binh va Son Tay. Sau d6 két hop voi dong chay do duge sau
khi c6 qua trinh diéu tiét tai cac tram twong ung dé danh gia so bo vé anh huéng cua hd
Hoa Binh ddi voi trang thai dong chay & ha luu song Hong. Trong qué trinh tinh todn ciing
c6 xem xét dén mot s6 nam dién hinh.

1. Giéi thi¢u chung

Hé thdng song Hong gom ba hé thdng song nhanh 13 hé thdng song Pa, séng Thao va song
L6-Gam, duge minh hoa so bd trén hinh 1. Ba hé thdng song nhanh hop nhit voi nhau tai
Viét Tri va chay xudng ha luu. Thong thuong trong tinh toan thiét ké nguoi ta chon tuyén
diéu tiét tai tram Son Tay, vi day la tram nam trén séng chinh va ¢ ngay ha luu cua Viét
Tri. Tram Son Tay c¢6 s6 liéu twong ddi day da va c6 quan hé¢ rt chat ché voi tram Ha Noi.
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Hinh 1. So hoa hé thong séng Hong

2. Khéi phuc s6 liéu

a. Khoi phuc sb liéu tram Hoa Binh

Tram thuy van Hoa Binh dugc xay dung tir nam 1902. Tuy nhién, phai tr nam 1956 cho
dén nay, tram mai ¢ s6 lidu quan tric tuong ddi déy dt. Nam 1979, hd Hoa Binh dugc bit
dau xay dung va dén nim 1988 bit dau di vao hoat dong. Khi d¢6 tram Hoa Binh da duoc
chuyén xuéng ha luu cach dép khoang Skm, va con c6 tén goi l1a tram Bén Ngoc. Nhu vay,
ké tir ndm 1988 tr& di, tram Hoa Binh do cac gia tri vé luu luong nude sau khi da ra khoi
hd Hoa Binh, tic 13 chiu sy anh hudng hoan toan cua viéc van hanh hd chia. Dé danh gia




dong chay thyuc sy tai tram Hoa Binh, trudc hét can phai khoi phuc lai s6 liéu tir nam 1989

dén nay. .

Do muc dich ctia nghién ctru 13 tinh toan phuc vu cp nudc cho dong bang chau thd song

Hong nén thoi doan tinh toan dwgc lwa chon 13 10 ngay.

Cén cur vao ket qua tinh toan thi mirc d§ twong quan gitta luu lugng hai tram Ta Ba va Hoa

Binh 1a rat tot. Vi vy c6 thé st dung quan h¢ nay dé khoi phuc luu luong dong chay tai

tram Hoa Binh ké tir sau khi c6 hd (tir naim 1989 dén nam 2004).

Néu viét phuong trinh tinh luu luong binh quan 10 ngiy cho Hoa Binh theo gia tri tuong

ung cua Ta Bu nhu sau:

Qnoa Binh (1) = a + b.Qrypa (1)

Trong do i 1a thoi doan tinh toan

Khi d6 hé sb twong quan va cac hé s6 ciia phuong trinh duong thang hdi quy dugc trinh

bay trong bang sau:

Bang 1. Hé sb twong quan ciia phuong trinh hdi quy Iuu lugng binh quéan thdi doan 10

ngay gitra hai tram Ta B va Hoa Binh

Thoi Thoi Thoi Thoi

doan R doan R doan R doan R
1 0.93 19 0.95 10 091 28 0.84
2 0.87 20 0.96 11 0.95 29 0.96
3 0.94 21 0.98 12 0.92 30 0.97
4 091 22 0.97 13 0.95 31 0.99
5 0.89 23 0.99 14 0.92 32 0.99
6 091 24 0.97 15 0.98 33 0.98
7 0.87 25 0.94 16 0.98 34 0.98
8 0.87 26 0.96 17 0.98 35 0.99
9 0.82 27 0.82 18 0.98 36 0.96

b. Khéi phuc s6 liéu tram Son Tay

Tram Son Tay trén song Hong ndm ¢ phia ha luu so v6i Hoa Binh nén chéc chén ciing bi
anh hudng boi qua trinh diéu tiét cia hd Hoa Binh. Ngoai ra, luu lugng tai Son Tay con
dugc dong gop boi luu lugng dong chay tir Yén Bai (song Thao), Vu Quang (séng Lo) va
khu gitta. D& khoi phuc sb liéu cho tram Son Tay tir ndm 1989 dén nay, sir dung quan hé
twrong quan da bién.

Néu mo ta phuong trinh tinh toan luu luong dong chay binh quan 10 ngay tai Son Tay nhu
sau:

Qson Tay (i) = @ + b1Qnoa Binh (i) T b2Qven Bai () + b3Qvy Quang (i)

Trong do i 1a chi so0 thoi doan tinh toan.

C6 thé nhan thiy hé sb trong quan da bién 14 twong ddi 16n, didu d6 chimg td mbi quan hé
chét ché giita luu lugng binh quan 10 ngay tai Son Tay va luu lugng tuong Ung tai cac
tram Hoa Binh, Yén Bai va Vu Quang. Trén co s& s6 liéu thuc do luu lugng ngay tur nam
1989-2004 ciia hai tram Yén Bai va Vu Quang, két hop véi luu lugng binh quan 10 ngay
vira khoi phuc cho tram Hoa Binh, da tinh toan dugc Iuu Iwgng tu nhién tai Son Tay theo
phuong trinh hdi quy néi trén.

Bang 2. Hé sb twong quan ciia phuong trinh hdi quy ciia luu lugng binh quén thoi doan 10
ngay tram Son Tay



Thoi Thoi Thoi Thoi
doan doan doan doan
0.96 19 0.97 10 0.95 28 0.96
0.95 20 0.96 11 0.96 29 0.97
0.89 21 0.99 12 0.96 30 0.98
0.89 22 0.95 13 0.99 31 0.98
0.90 23 0.98 14 0.98 32 0.98
0.89 24 0.98 15 0.98 33 0.98
0.90 25 0.98 16 0.99 34 0.97
0.96 26 0.97 17 0.98 35 0.91
0.90 27 0.96 18 0.97 36 0.91
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3. Phan tich anh huéng ciia hd Hoa Binh dén ché d9 dong chay tai Hoa Binh va Son
Tay

Dé xem xét anh huong cua hd Hoa Binh dén ché do dong chay tai Hoa Binh va Son Tay,
c6 thé danh gia ca ve lugng va duong qua trinh. Trong d6 dac biét luu y den thoi ky mua
kiét.

a) So sanh dong chay dén va dong chay ra khoi hd Hoa Binh trong thoi gian tir nim 1989-
2004

Céc két qua tinh toan vé luong dong chay nim va luong dong chay kiét tai Hoa Binh trong
nhiing nadm sau khi cé ho dugc trinh bay trong Bang 3.

Bang 3: So sanh vé luong dong chay ndm va dong chay kiét &én va ra khoi hd Hoa Binh

Dong chay dén hd Hoa Binh Dong chay ra khoi hd Hoa Binh AW AWK
Nam Wn Qn Wk Qk Wn Qn Wk Qk &5 6,3
6 3 3 6 3 3 6 3 3 6 3 3 10°'m 107m

10° m m’/s 10° m m’/s 10° m m’/s 10° m m’/s

1989 42286 1341 4108 317 42924 | 1361 4371 337 638 263

1990 42027 1333 5973 461 42509 | 1348 6936 535 482 962

1991 56381 1788 5063 391 57931 1837 7063 545 1550 2000

1992 60989 1934 7886 608 57064 1809 7813 603 -3925 -73

1993 40297 1278 5497 424 40392 | 1281 9234 713 95 3737

1994 44743 1419 5319 410 45968 | 1458 9217 711 1225 3897

1995 56670 1797 7578 585 58243 1847 | 11795 910 1573 4217

1996 62716 1989 6372 492 61371 1946 9668 746 -1344 3296

1997 65495 2077 9275 716 67817 | 2150 12701 980 2321 3426

1998 63512 | 2014 8919 688 59607 | 1890 | 12045 929 -3905 3125

1999 65957 2091 5842 451 60900 | 1931 10037 774 -5057 4195

2000 75924 | 2408 9206 710 73291 | 2324 | 13718 1058 -2634 4511

2001 60943 1932 7846 605 57056 | 1809 | 11157 861 -3887 3311

2002 64104 | 2033 7182 554 67942 | 2154 | 12535 967 3839 5353

2003 62869 1994 9520 735 68969 | 2187 | 14593 1126 6099 5073

2004 48429 1536 5477 423 51584 | 1636 9940 767 3155 4464

Ghi cht: Mua kiét & day tinh tir thang 12 dén thang 4 nim sau.

Trong hau hét cac nam hd Hoa Binh da hoat dong thi lugng nudc bod sung trong mua kiét
déu kha 16n. Ngoai trir nam 1992 1a nam nhiéu nudc, tit ca cic nam con lai ho Hoa Binh
déu da diéu tiét kha hiéu qua. Pudng qua trinh luu luong dén va ra khoi hd Hoa Binh cho
mdt s6 nam thiéu nude dién hinh dugc trinh bay trong Hinh 2.



DPwong qua trinh Iwu lwvong binh quan 10 ngay tai Hoa Binh nam 1992-1993
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Pwong qua trinh Iwu lwong binh quan 10 ngay tai Hoa Binh nam 1998-1999
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Hinh 2. So sanh dudng qué trinh luu lugng binh quan 10 ngay dén va ra khoi hd Hoa Binh
trong mot s6 nim dién hinh
Nhin chung trong cic nim nay, vao mua kiét, hd Hoa Binh di c6 tac dung duy tri luu
lwong ra khoi ho twong dbi 6n dinh. Piéu ndy chic chin s& c6 dong gop tich cuc vao qua
trinh cdp nudc cho déng bang song Hong.
b) So sanh dong chay ty nhién va dong chay bi anh huong boi diéu tiét d6i véi luu luong
tram Son Tay
V6i cach 1am hoan toan tuong tu, viéc so sanh vé luong dong chay ty nhién va dong chay
d3 bi anh huong boi didu tiét ciia tram Son Tay dugc trinh bay trong Bang 4.

Béng 4:

So sanh luong dong chay ty nhién va dong chay bi anh hudng boi diéu tiét tai Son
Tay trong giai doan tir 1989-2004




Dong chay tu nhién Dong chay anh hudng boi diéu tiét
< AWn AWk
10° m m’/s 10° m m’/s 10° m m’/s 10° m m’/s
1989 88174 | 2796 11817 912 87270 | 2767 10499 810 -904 | -1318
1990 101134 | 3207 19393 1496 112940 | 3581 22620 1745 11807 3227
1991 119054 | 3775 14351 1107 123678 | 3922 15427 1190 4624 1076
1992 116323 | 3689 18155 1401 107464 | 3408 14605 1127 -8859 | -3550
1993 88103 | 2794 13835 1068 85010 | 2696 14542 1122 -3093 707
1994 92759 | 2941 12700 980 90718 | 2877 14044 1084 -2041 1344
1995 124448 | 3946 18929 1461 125322 | 3974 26516 2046 874 7587
1996 128465 | 4074 16175 1248 125086 | 3966 26140 2017 -3380 9965
1997 137247 | 4352 23423 1807 117801 | 3735 19175 1480 | -19447 | -4248
1998 128131 | 4063 19920 1537 117366 | 3722 25281 1951 | -10765 5361
1999 118308 | 3752 13562 1046 102047 | 3236 11672 901 | -16261 | -1890
2000 139468 | 4422 20776 1603 113963 | 3614 18112 1398 | -25504 | -2665
2001 115606 | 3666 18405 1420 91888 | 2914 16139 1245 | -23718 | -2267
2002 132248 | 4194 17150 1323 118709 | 3764 15911 1228 | -13539 | -1239
2003 126790 | 4020 20621 1591 114638 | 3635 17969 1387 | -12152 | -2652
2004 95406 | 3025 13036 1006 86623 | 2747 14754 1138 -8783 1717

Két qua tinh toan cho thay chénh Iéch gitra luong dong chay ki€t tw nhi€n va sau khi ¢6 tac
dong cua viée diéu tiét dao dong rat nhiéu. C6 nhimg nam tac dung diéu tlet cho két qua
t6t, nhung ciing c6 nhidu ndm hoan toan ngugc lai. Tuy nhién 6 day sy diéu tiét anh hudng

dén luu lugng tai Son Ty khong chi do hd Hoa Binh.

Dé xem xét k§ hon, cac duong qua trinh dong chay mot s6 nam dién hinh dugc so sanh
gitra truong hop tu nhién (1a so li€u tinh todn khoi phuc) va c6 dicu tiet (1a so liéu thuc do

tai tram Son Tay) (xem hinh 3).
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Dwong qua trinh Iwu lweng binh quan 10 ngay tram Son Tay nam 1998-1999
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Hinh 3. So sanh duong qua trinh luu lugng binh quan 10 ngay ty nhién va da bi anh huong
boi diéu tiet tai tram Son Tay

Nhin chung cac dudng qua trinh luu lwong tu nhién va cé diéu tiét tai Son Tay trong cic
nam dién hinh khong c6 su khac biét rd rang lam, nhat 13 vao mua kiét. Tuy nhién vi Son
Tay la tram trén song Hong chiu su tac dong cua ba nhanh song nén can phai phan tich k§
hon cho ting nam.

Cu thé bang 5 théng ké tan sudt xuét hién dong chay nam tai cac tram Son Tay, Hoa Binh,
Yén Béi va Vu Quang trong mét sb nam dién hinh.

Nhu vdy, trong s6 cdc ndm dién hinh thi dong chay tai Hoa Binh thuong c6 tin sudt xuét
hién nho hon so véi Son Tay. Nghia 1a luong dong chay dén Hoa Binh déu 16n hon so véi
yéu cau thiét ké. Nguoc lai dong chay tai Yén Bai thi thuong ¢ tan sudt xuat hién rat 16n,
dac biét la nam 1998-1999 1a 99%, c6 nghia 1a luu lugng tai Yén Bai thién bé so véi yéu
cau thiét ké. Diéu nay c6 thé 1y giai mot phan tai sao Hoa Binh da diéu tiét rat t5t ma hiéu
qua tai Son TAy van chua cao.

Bang 5: Tan suat xuat hién dong chay nam tai cac tram (don vi: %)

Tram 1992-1993 | 1993-1994 | 1998-1999 | 2003-2004
Son Tay 75 80 87 84
Hoa Binh 75 67 80 75
Yén Bai 91 90 99 82
Vu Quang 51 85 65 84

Két luan



Tir nhitng tinh toan phén tich trén day c6 mot s nhan xét nhu sau:

1. Thoi ky mua kiét, luu lugng x4 tai hd Hoa binh noi chung 16n hon luu lugng tu
nhién (khi chua c6 hd) va bd sung mét luu luong dang ké cho ha du.

2. Tai tuyén Son tay, vao nhitng nim kiét (tan suat P >75% - 85%) luu luong nudc so
v6i diéu kién tu nhién khong dugc cai thién nhidu va hau nhu chi tuong dwong
hodc 16n hon khong nhiéu so vé6i diéu kién tu nhién. D6 1a nguyén nhan dan dén su
thiéu ddu nudc tudi vé mua kiét trong khi yéu cau nudc ¢ & ha du ting so voi trudce
day.

3. Do sy phuc tap cia hé thong sOng voi cac t6 hop hinh thanh dong chay khac nhau,
can ¢ nhimg nghién ctru chi tiét hon vé& cac phuong an to hop hinh thanh dong
chay. Tir d6 méi c6 thé dé ra cac kich ban phuc vu cho bai toan cip nude.
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Abstract

In recent years, the Red river delta is usually facing with the situation of lack of water in
the dry season. It could be caused by the natural condition or the human's exploitation. In
order to understand this issue, the author has used the linear regression method to recover
the natural flows at Hoa Binh and Son Tay. Then these natural flows were compared with
the regulated ones to find out some impacts of Hoa Binh reservoir operation. Some
hydrographs of typical year were also be considered.



