Sy hinh thanh IG tén séng Thal Binh tai Pha
Lai do anh hudng chi yéu cia IG séng Hong

PTS . NGUYEN LAN CHAU

Cuc Dy béao KTTV

Su hinh thanh 1d trén song Thai Binh rdt phic tap. Cing mot lac, nudc 1 tai Pha

Lai chiu @nh hudng cia b6n co ché sy hinh thanh la trén ba song nhdnh; su chuyén
nuéc song Hong qua song Dubng; vice truyCn tricu i bién Doéng vao; nudc val i ha
lw 1én thuong luu gita cic song: Cau, Thuong, Luc Nam.

Nghi¢n citu 104 tran 16 (tir 1960 dén 1991) xdy ra trén song Thai Binh thdy rang,
luu luong nude tai Thuong Cat chiém trung binh 73 % 0ng lhiu luong nudc tao dinh la
tai Pha Lai. S6 tran ld xdy ra hoan toan do ld song Hong gay nén 12 56 tran, chiém
54%. Tu mia 16 nam 91 w0 di, hd chia Hoa Binh, véi dung tich phong i ha du 56
ty m3, s¢ truc (i€p lam thay d6i dang k& ché do dong chay tren song Hong va sé gian
iép lam thay déi qua trinh li tai Pha Lai. Viec nghién ciiu vai tro cia ld song Hong
ddi vOi sy hinh thanh 1d song Thai Binh tai Pha Lai la hét sitc quan trong va cin thict.

1. DAC DIEM LU XAY RA TREN SONG THAI BINH DO ANH HUONG

CHU YEU CUA LU SONG HONG

Da chon 56 tran 1§ (1 1960 dén 1991) ¢6 luu lugng tai Thuong Cat tham gia tao
dinh 18 Pha Lai chi€m hon 73 % t6ng Iuu lugng cia bén song: Dubng, Cau, Thuong,
Luc Nam. Trong nhiing trudng hop nay, trén ba song nhanh cia song Thdi Binh hau
nhu khong xudt hicn 10 thugng nguon. Qua nghién citu dac tryng nhitng tran 14 nay o6
th¢ rat ra mot s6 nhan x¢t sau:

- Ching c6 luu luong Thuong Cat dao dong tit 2250 m 3s (17-X-198%) dcn 8580
m’fs (22 - VI -1971). Dinh 1§ xuft hien chi yéu vao thang VIII (43 %). Tan suit cia
thang VII 1a 23 %, thang IX: 18 %, c¢on cia thang VI chi c6 9 %, thang X: 7 %. Vao
thang VIl ciing thuong xdy ra nhitng tran 1§ dinh cao (1969,1971). Con vao cac thdng
VI va X dinh i thudng & mic thip.

- Thoi gian xudt hi¢n dinh Id trén song Thai Binh nguoc voi chitu chuyén ,dons

cia dong nudc. Tai Pha Lai thoi gian xudt hien 1i (myc nudc I6n nhit Hmax )} thuong
sdm hon (chiém 64 % s6 tran 13) hoac dong thoi (chiém 22 % s6 tran ld) voi thoi gian
xiy ra dinh 1i tai Ddp Cau, Pha Lang Thuong, Luc Nam, nhung bao gid cing muon
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hon dinh ld tai Thugng Cat. Nhing tran 1d o5 do chénh muyc nibc gila Thuong Cit vy
Pha Lai 16n hon hodc bing 6m (AHTCFL = HTC - H™Y) nhv cdc tran 1 - VI - 1966,
2 - IX - 1966, 11 - VIII - 1967 .. thi thoi gian xudt hien I tai Phd Lai, Dép Chy,
Phi Lang Thuong, Luc Nam gin nhu dong thoi hodc chi chénh nhau vai gid.

- Cic muyc nudc tai Dap Cau, Phi Lang Thuong, Luc Nam va Pha Lai chénh nhau
4t it, d6 déc mat nudc trong pham vi nhiing doan sOng nay rdt nhd (=1/10.000) cho
phép ta coi ching nhu mot hd chia. Myc nudc tai Dép Chu, Phé Lang Thuong, Luc
Nam c6 quan hé mat thi€t véi nhau va voi myc nddc tai Pha Lai Didu nay thé higp
T4t 16 qua cic hé s6 wiong quan tinh todn dugc (R =0,76-0,99) (bang 1). Nhu vay, la
tai Pha Lai, Dap Cau, Phi Lang 'ThUOng, Luc Nam xiy ra deu do ld song Hong gay
nén va tif myc nudc Pha Lai c6 thé suy ra muyc nudc tai Dap Cau, Phit Lang Thuong,
Luc Nam. ‘ ‘

Bang 1. Hé s6 tuong quan giila muc nudc Pha Lai véi muc nudc che tram ha liu
song Thai Binh va tram Thugng Cat (song Dulng) '

Thoi | Céc Ban Cic H H H H
Ky tinh ing véi bi€n Diap " Phi Lang| Luc Thugng
ting clp AHTC Cau Thuong Nam Cat
1- AHTC>20cm 0,98. 0,96 0,99 0,65
Tang 2- 10<AH “<20cm 084 | 076 0,92 0,70
' 3. 5<AH C<10cm - 0,38 0,77 0,92 0,77
4- AHTC =20cm ' 0,98 0,98 0,99 0,76
Giam 5. 10<AHTC<20cm 0,98 0,98 0,99 0,93
6- 5<AH < 10cm 0,99 0,99 0,99 0,95

2. CAC PHUONG PHAP CHON NHAN TO VA XAY DUNG PHUONG TRINH
DU BAO
 Dau tien cdc nhan 16 dugc chon theo ¥ nghia vat Iy. Dua vao quy luat truy@n séng
1 trén song Thai Binh, thoi gian chdy truyen tif Thai Nguyén vé Pha Lai 1a 36 h; tu
Chu Son ve Pha Lai 1a 24 h; tit Chii v& Phd lai 1a 24 h con tit Thuong Cat v& Pha
Lai ¢ thé la 24h, 18h, 12h tuy theo t6c d0 va bien do nudc 1én hodc nudc xubng tai
Thitong CéL, .
Sau d6 céc nhan t6 dudc loc bing cc chi tiéu todn hoc qua hé s§ tuong quan R,
cic chi tiéu théng k& F va t [2]. Nhan 6 nao b he s6 tuong quan 16n nhdt véi yéu



t6 can dy bdo v c6 tuong quan nhé nhdt v6i cic nhan 6 khéc thi dugc chon vao
phuong trinh dy bdo. Céc phudng trinh dy bdo myc nudc ha luu song Thdi Binh dugc
tinh bang phuong phip hdi quy ting budc.

Phuong trinh hdi quy nhi2u bi€n tuyén tinh dugc viét dudi dang:
n
HY = ¢ + > ai X
1
Trong d6 :
H™ I muc nuéc Pha Lai - yéu 6 cin dy bdo
Xi - cic nhan t6
n - s6 cic nhan 16
7 - thoi gian dy kién
¢ - hang s6
a - h¢ s6 hoi quy

Céc budc loc, budc lap .. dudc mo ta ky trong cﬁng trinh [2]. Sudt dim bao cha
phuong trinh dy bdo dugc dénh gia bang ty l¢ sau:

P(%) = (N ding / N). 100
Trong d6 :
N la d0 dai liet tinh toan
N ding - s6 diém dy bdo ding véi sai s6 cho phép sau: 18cm d6i vdi du bao dinh
va nudc 1én; 10cm d6i voi thoi ky nudc. xudng.
3. CAC PHUONG TRINH DU BAO DINH LU VA QUA TRINH MUC NUOC
TAI PHA LAI
3.1. Dy bao dink id
Da ti€n hanh kiém tra quan hé dy bdo dinh ld trudc day :
4 song
H'max = £ (T Qmax )

Dong thoi da tinh m6i quan he giita dinh 16 Pha Lai (Hmax) voi cic bign sau:
4 song

L% Qmax = Q™ + QM + Q5 4+ oF
3 séng

23 Omx=Q™ i+ QS 4 of




3. Luu luong ting song: tai Thuong Cat (QTC), tai Thdi Nguyén (QTN), tai Chu
son  (Q%), tai Chi (Q%)
4. Myc nuéc Phi Lai tai thoi diém dy bio (H''v )
S. Do chénh muc nuéc Thuong Cat va Pha Lai tai thoi diém du béo:
Al TCPL - gTC . L '

Cic két qia tinh he s6 tyong quan duoc ghi trong bang 2.

Bang 2. Hé s6 tuong quan giila Hmax tai Pha Lai v6i cac bién

Cic bién TQ | zQ Q™ Q™ | % | @ |H™M |a HTCH

Cic cdp ‘4 song| 3 song
O Thuong Cat
~
Q =z 85% 0,95 092 | 092! 066052096 | 092 0,39
73<Q T€<85% 0,92 083 | 091 076 051| 0,72] 099 0,51

1 4 sOng
Phiong irinh dy bdo dang Hmax = £ Qmax) cho suft dam bao 72 %. Nguyén
nhan din dén sudl dam bao thdp co thé duoc gidi thich rang: vi h¢ s6 tiong quan rat
cao giita lun hiong tai Thugng Cat véi Tuu luong tai Thai Nguyén 1a 0,86 vii QCS: 0,50;
i O © 086, Con he 6 wiong quan gita QF vdi Q™ 1a ,60; gita Q® vai Q%: 0,89;..
Theo nguyén tic todn hec, cic nhan 16 ¢6 tudng quan cao v6i nhau, khong duoc dong
thoi tham gia vao phuong trinh dy bdo.
Phucng trink dy bdo dinh li tai Pha Lai do anh hudng cha ld song Hdng 6 dang:
HPLmax = f( HPL{’ AHTC'PL) \
cho suit dam bao cac hon cd. Heé s6 tuong quan gita HY vei AH TOTE 1 0,15,
Tii 52 tran 1@ (¥ nam 1960 dén 1990) da chia ra lam. hai loai :
4 song
Loai 1. c6 28 tran voi cdp QCmax = 8% 3, Qmax,
‘ 4 song. '
Toai 2: ¢6 24 tran véi 73 <Q'Cmax <85% 3 Qmax

Phuong irinh dy bdo céc dinh loai I:

HPlmax = - 173 + 0951 H™“ + 0,087 aH T¢Fh



dat sufi ddm bao -100%.
Dé6i véi cac dinh loai 2, ¢6 phucng trinh dy bao sau:
Hmax = - 306 + 099 H'ht + 0082 aH TCFL

vOi sudt ddm bao 100 %.

Trong mua li ndm 1991 da chon dugc ba tran 1i xdy ra trén song Théi Binh tai
Pha Lai do anh hudng cia 1i song Hodng vao cic ngay 21 - VII, 7 - VIII va 17 - VIIL
Cic tran 1§ ndy du ob luwu luong tai Thuong Cit (QTCmax) 16n hon 85 % tdng luu
nong boén song (bang 3). Ap dung phuong trinh dy bio dinh 1d loai 1, két gia duy bao
phit hop vdi thuc t€ xdy ra. Sai s6 dy bdo cho tran 1d 21 - VII 13 lcm, cho tran 7 -
VII 1a 2cm, cho tran 17 - VIII 1a 6cm.

Bang 3 . Két gia dy bao thi che ba ¢rén 1§ xdy ra trong nam 1991

- {

Céac dic Hmax Q™%max @™ o & @€ 4 song Q*c AHTCPY HMmax HFY max  Sai
]\B}\ trung (cm) (m%s) (m3/s) (m?/s) (m3/s) >Q 2‘6 (cm)  (cm) du bdo s6
n b (m¥s) (%) (em)  (em)
i
El-VII—l991 1083 4280 98 109 359 4846 85 559 529 530 ~1
EWHI-1991 1053 3910 109 104 313 4436 - 88 554 506 504 2
Eﬂ-VHI—1991 1109 4610 138 71 359 5178 = 89 583 540 534 6

32. Dy bao qia trinh muc nudc tai Pha Lai

D6i véi nhilng tran li do song Hong gay nén, trong dy bdo tac nghiép, Phong dy
bdo thay van thudng si dung cdc biu do sau:

(1) Hluae = © (HPY, HTC )
() AHPYen = £ (aHMNL | HPM )
4 song
@3 H'uaa = £ (3 Q H™Y
Trong do :
AHPN, myc nudc Ha Noi 1én dugc trong 24 h




ARFUL - muc nudc Pha Lai 1en dugc trong 24 h.
- 4 song

Biéu dd (3) khong hop Iy v& mat todn hoc vi hai nhan 6 H tva 3 Q cO tuong
quan véi nhau rdt cao va bang 0389. .

Nghien ciiu ndy nhidm cu {hé hoa cac bi€u db dang (1) va (2). Viéc tinh todn c4c
phuong trinh dy bdo dugc thyc hi¢n rieng cho tiing mic bién ddi muc nudc Thudng Ca
(AHTS) cia ting thoi ky nudc len va nudc xubng. O day AHTC dugc tinh cho ting 6
gic mot ,

D6i véi thdi ky nuoc len, khi myc nudc Thuong Cat tang: AHTC=HTC.H 6

DGi véi thoi ky nudc xudng khi myc nudc Thuong Cat giam:

AHTC = H™Cw6 - HTC

Mic do bién d6i myc nudc Thuong Cat dugc chia l1am ba cdp d€ tinh:

. AH'™ = 20em

2. 10 < AH'® < 20cm

3. 5 < AHTC < 10cm

Khi mjc nuéc song Hong tang :
Phiong (rinh dy bdo 6 dang HP'+24 = £ ( H', HM ) wwong duong voi dang

P24 = ¢ @M, HIG, AHTC )
Con phuong trinh c6 dang :

HPl424 = € ( HPM, aH O
cho sudit dam bao cac hon ci. :
Sau day chi trinh bay mot loai phudng trinh dé xit 1y nhdt
+ AHTC = 20cm : Thoi gian chay truyen tit Thuong Cat v& Pha Lai R
T = 12h ; AH 41z = H %2 - H o
UL = 744 + 0128 HTCu2 + 0625 BN + 0254 AH Gz

* 10 <AH™® < 20em:
T = 18h ; AH™C s = H 6 - H'S .

HPLyos = 1454 + 0119 H'Cus + 0631 H''t + 0,196 AH e

* 5 <AH'© < 10cm:
r = 24n ; AHC = H'S - H'G
H e = 569 + 0,039 H'C + 0806 H'™M + 0,174 AHTS,



Cﬁc phudng trinh ndy cho suft dém bao theo thi ¢ 1a 100 %, 87 %, 94 %.
Khi myc mubc stng Hong gidm:
Phuong trinh dy bdo c6 dang _

HPLGM = f (HPLt, AHT ) cho sudt ddm bado cao hon.

* AH™ =2 20em : 7 = 12h ; AH iz = H s - w Cwiz 3 P=100%
Bl = 656 + 1,144 H'Y - 1,263 AH Cpnz

* 10 <AH® < 20cm: 7 = 18h ; AH G = H'C, - HICt +6; P=85%.
H s =- 369 + 1,048 HY - 0896 AH Cuis

* 5 <AH™C = 10em: 7 = 24h; AH™ = H™G 6 - w™C peioom

B2 = - 342 + 1,04 H'Y - 0598 AHTG

Quacic phuong winh dy-bdc trén 6 thé ral ra nhdn x&L sauw

- MS8i sy bi€n d6i cia muc nudc song Hdng deu din dén sy thay d6i qua trinh
myc nubc fai Pha Lai .

- Muyc nudc song Hong bifn ddi cang 16n thi thdi gian wuydn 1§ ti Thuong Cat
ve Pha Lai cang ngdn, luong nudc song Hong chuyén qua sdng Dulng cang ién vi téng
cic tham s6 ding trudc HS  w aH™G cang 16n va dimg trudc HY cang nho.

Trén day 12 mot vai két qia diu tién trong viéc nghién citu sy hinh thanh va dy
bao li trén song Thdi Binh do 4nh hubng chi yéu cia 1 séng Hong Ching di ducc
kiém nghiém qua s6 liéu cia mia 1 1991 va s& ti€p tuc dugc kiém nghiém qua cic
mia i sau. Hy vong ring, nhilng kél qia niy sé tao ra mot cong cu du bio mdi véi
sudt dam bao cao hon, tién s dung hon va thich ing véi thuc 1€ méi: i mia 1@ 1991,
cong trinh Hoa Binh thuc sy tham gia chéng 1d ha du song Hong.
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