MO HINH TOAN VA DU BAO DONG CHAY SONG HONG
| TAI HA NOI

PTS. LE BAC HUYNH, KS. NGUYEN CAO QUYL
Cuc Dy bio Khi tugng Thiy vin

MO PAU

A Tinh lo4n va du bio dong chay ha luu séng Hén
© chdy It tai Ha Noi noéi riéng c6 mdt y nghia diic biét to 16n
~ tong hop luu vuc séng Hong. Véi tac.déng cfia con nguoi dén dong chdy song
~ Hong (dic biét 1a trén ssng Pa — phu luu 16n nhidt) thi vin dé tinh toan vady

‘bao dong chdy s6ng Hong, nhit 1a trén doan tir Hoa Binh, Phit Tho va Vu Quang
~~ v8 (61 HA N¢i, Thuong Cat cang phite tap nhung lai do6i hdi phai gidi quyét
- cip bach. o

~ Tuy chi trong qua trinh thi (6ng va buée diu van hanh, Anh hudng diéu -
‘tiét dong chdy clia cong trinh thay dign Hoa Binh déi voi dong chay ha luu
~~ sdng Hong, trong d6 ¢6 Ha Noi, 14 rit r& rét va hét st phtic tap [3]. Ché do
_ dong chiy & -ha lwa song Hong di c6 nhing thay d6i ddngk3, do d6 cac phuong
~ phap tinh toan va du bao lii sdng Hong tai Viét T i, Son Tay, Ha Noi, Thuong
- Cat... hiu nhu khéng con phit hop nita. : ’
» Nhim dap @ng nhimg yéu ciu cdp bach ciia sin xuft va codng tac.
- phong chéng li Iut & ha Iwu song Hoéng, chang toi nghién ciru mot mé hinh
- théy vin = thiy Igc cho phép tinh (oAn va du bdo ciac dong chdy & ha luu
~ ndi chung va dong chiy lii tai Son Tay, Ha Néi va Thuwong Cat, néi riéng, theo
~ ddng chiy cac song P4, Thao, Lo xét t6i cac tuyén ha lwu Hoa Binh, Phu Tho
- va Vu Quang v6i thoi gian dy kién 161 48 git, Khi thist lJap mé hinh ching t6i
. dde biét chu y gidi quyét bai toan xAc dinh qua trinh truyén séng lit trén doan
hop lwu trong diéu kién tw nhién ciing nhu khi c6 séng xa & ha lwu séng Pa
véi chc td hop dong chdy ba song khéc nhau. Ngoai ra, con chti ¥ xac dinh qua
~ trinh phan phdi dong chdy song Hong qua cac tuyén Ha Noi va Thugng Cat.

I - €O SO LY THUYET CUA MO. HINH

Nhitng déic trung théy vin thiy luc clia doan séng Lir Hoa Binh, Pht
~ Tho va Vu Quang vé Ha N¢i, Thweng Cat da duoe da cdp dén trong nhidu cong
~ trich nghién ctwu [1,4], do vay, & day chinéu mél s6 dic diém co ban & doan
~hop.luu 3 s6ng Da, Thao, Lo. Doc séng tir Hoa Binh, Pha Tho va Vo Quang dén
) a6
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doan song Ia Lnong riang ké. Do d¢ déc long din & dogn tir Phu Tho dén Viet
Tri kha Ion, 6 d6c doan séng Hoa Binh, Vu Quang — Viét Tri nhd hon, ving
hop luu 3 song lai mé rong dang ké so v&i long dan cac séng nhanh nén qué
trinh giao thoa song lit & ving ngd ba Viét Tri rdt phte tap dnh hudng ro rét
t¢i thoi gian truyén luu Iuorng nud6e tir cac song nhanh vé Son Tay. Thoi gian -
truyén luu luang & doan séng con chiu dnh hwdng lén ciia sy bién d6i thanh
plidn dong chiy 1t mdi song tmng dong chdy song Hong. Trong cic bai loan
thue t§, dé xac dinh anh hwéng clia ché d6 dong chdy va diéu kién long dan .
mbi song Loi thoi gmn truyén lru lwong, theo chung t6i, ¢6 thé xem dong chay :
cua moi irong trong 3 bUIJs nhu uuug (,ud_y khu gxud Ldy ir uug o mot diém ; '
trén doan song chinh. Dong chinh Ia téng dong chay hai song con lai chdy vé
tuyén ha luu. Ve mit 1y thuyét da ching mmh duge ring viéc gop dong chay
cac song nhanh & cac tuyén trén dé dién to4an vé tuyén dudisé chi la cho phép
néu thoi gian truyén i tir méi tuyén trén vé tuyén dudi la nhw nhau [1.2]. Nhw
vay v&i thoi gian truyén 1ii trung binh ti Hoa Binh vé Viét Triva tir Vu Quang

" v& Viét Tri khoing 9 — 12 gi¢, con t& Phi Tho v& Viét Tri chi 3 — 6 gio da tao
co s& xét doan hop luu Da, Thao, Lo theo so d@d sau : dong chady séng Thao
tte Pha Tho chay vé nhu 1a dong chdy khu gitta cda doan séng chinh Hoa Binh
= Vu Quang vé Son Tay. Hidn nhién cé thé chi tiét héa ho#ic thay ddi so dd

. don gian nay dé c6 moét so do thich hop trong tung didu kién cu thé clia moi

~ s6ng nhanh khi tinh toi thoi gian truyen lii. Mic ddu vay, so do doan song nhwr

© trén giup giai quyet bai toan truyén lit & doan hop luu mét cach don gidn hcrn,

- va hoan toan co thé chip nhan duoc trong didu kién s6 ligu do dac thiy vin
nhu hign pay.. ‘Tuy nhién, v6i cach so @b héa doan song nhw trén thi cdc mo6
hinh mo phéng qua trinh dong chdy trén doan séng khong cé gxa nhap khu gitia,

 kidu nhr moé hinh SSARR, Muskingum, Kalinin-Miliukov,... néi chung, khong,
~ dap ung duge [1 5,6,7]. Cac mo hinh quen biét tréw day ‘chi ¢6 th8 duge st dung

. ¢O hiéu qua néu t6 hop dong chay 3 song P4, Thao, Lo voi thanh phén dong

- chdy mdi song it nhiéu khong thay d6i va thoi gian truyén 1 t tuyén trén vé
e tu'ong duong nhau-mot diéu kho thda min & doan song tu Hoa Binh, Vu Quang

v Pha Tho vé dén Ha Noi, Thuong Cat. Nhu vay, dé mo phong qua trinh-dong

'chay trén doan séng hop Ivunay rd rang cAn ap dung mot mo hinh khae cho

- PHCP uuh tuan qnn lnnh h 11ypn '!n ]ﬂn cH gln nhqn lzhn 0‘111“1 n‘ ann'n anD‘ Bai

“tod4n nay la bai toan’ tong quat cho nhleu doan séng th1en nhién khi dong chay
iuyen duoi la tong hop cia dong chay tuyén trén va dong chay khu giita truyén
ve. Be gidi qnyet bai toan trén doan hop luu song Da, Thao, L6 co thé Gng -

 dung mo hinh truyén 1it & doan séng khi c6 gla nhap khu gura du'orc chung toi

- trinh bay tlong cong trlnh [2] L :

Theo [2], phuorng trinh co ban mé & qua trmh truyén chay & doan song;
co dong chay khu gura céd dang
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- Muskingum c di&n va cong thire co bin trong SSARR Kalinin—Mil'uko
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day Q — luu lweng nirée & tuyén J vao diu va cudl théi doan Af, m3/s
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Q . - lunluwgng nuwée & tuyén j+ 1 vao ddu va cudi thoi doan, miys .
i+1 _ o ,

X — tham s6 ; K — thoi gian truyén lru lwgng tir tuyén dudi, gio.

Phwong trinh (1) con dwoc viét & dang gon

trong do Cl’ Cz’ Cg, C4 —cac hé s§ twong tng cta lwu lwong trong (1), voi
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| ”Neglkhovsky ch1 la nhing trmmg hop riéng[1, 2, ! 6]

“Pé6i VGI mo6t doan séng nhdt dinh tham s6 K du'orc xac dlnh nhu thoi

- ’glan truyen lu tr ung hmh con tham s6 X, theo [1] c6 thé xéac dinh theo cong
o ;thu'c
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Qo - lu-u lwgng nude & doan song trong trang théu E‘m c‘hnh m3/s
As — chidu dai doan somg, m; -
Lo C——toc do trung binh truyen luu lu'ong o doan song, m/s;

2 owdo déc day song, %o;

~ b—chiu rong trung bmh ctia doan song, _

:f':,:‘;Klnh nghiém [1] cho thdy, v6i mot doan séng cu thé, tham sé K va X6 the
~ xAc dinh dwgc bing phwong phap t6i wu héa hoie phuong phap thir sai, irong
- doégia tr1 clia cac tham s6 K, X pha1 ‘dugc ludn chtrng bang d1eu kién clia doan

"song | |

Trén thtrc le, viée g1a1 quyet bai toin'mé phong qua tlmh dong chay tir

'Hoa Binh, Pha Tho, Vu Quang vé Son Tay la phitc tap hon ci, bai todn mé
" phdng dong chay trén doan tr Son Tay v& Ha Noi, Thuong Cit, tuy mang dic-

thu ueng, nhung ciing it phttc tap hon. Ta xét cic trudng hop mé phéng dong
- chiy & cac'doan song nay phuc vy muc. dich tinh toan va du bao hru }ucrng

:ia mu'c nwoce td] tuyen Scm Téy, Ha Noi va Thuong Cat




{I—MO HINH DIEN TOAN DONG CHAY

i, Bi6 hinh dgng day dua

M6 hinh diy dfi cfia doan soéng L& Hoa Binh, Pht Tho, Vu Quang dén
Ha N¢i, Thuong Cat, theo phwong trinh (1), bao gém hai mé hinh thanh phin:
mo6 hinh mo6 phong qua trinh dong chay & doan hop luu ter Hoa Binh, Phi Tho
vad - Vu Quang vé dén Son T4y va moé hinh truyén dong chdy t& Som Tay vé
Ha Noéi va Thuong Cat.

oy Ao hinh mo nhr')nn’ dona chan
) 810 funfi mo paon dong chay

Vu Quang v2 Son Tay
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Héa Binh. Phi Th. a
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D& phan anh dic diém long din va su thay doi chia 16 hgp dong chay
ba séng Pa, Thao, L6 — nhiing diéu kién anh hudng quyéi-dinh t6i qua trinh
’giao thoa séng I, giy nudce @ vat & khu ngd ba rong 16n, theo chung téi, cé
ihé cin cit vao phuorno trinh co ban (I) khi xem dong chiy soéng Ihao nhu

dono chiy khu gitra & doan song chinh véi lru hrong tu:y éntrén 1a tong dong

hay song Pa va song 16 tai ha Ivu Hoa Binh va Vu Quang, tuyén dudila
tram Son Téy. So do mo phong doan song duwoc bidu dlen trén hmh 1.

Voi so ao md phong nay co thé cé hai cach tong hop dong chay ta1 Son
Tziy : dién toan riéng biét dong chiy tt Pha Tho va Hoa Binh=Vu Quang vé

- roi cong tuyen tinh theo thoi gian bang phwong trinh téng quat (1); dién toan .
trén co s& phlrong trinh (1) khi coi dong chay soéng Thao 1a dong chwy khu :

fgxua Cach thi nhit kha> quen biét qua ‘mo hmh SSARR, DLCM [1 4, 7]

Khi dlen toan rleng blet dong chay tuyen trén vé tuyen duéi thI phueng

o tmnh xac c'Imh Twu 1u(mg tal Son Tay, theo (1) cod dang (Qan = 0):

+1 , : I . ”
Q‘ = ¢ QHBVQ+C ng;v + G Qg +c Q o Qt+1+ .
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,’,_, s ;tf : t ' ::‘v,;’ } : ’ - ) el , A_ ,or,‘,v,‘ = ‘ :
‘trong dé: QS. va Q’ - Luu lugng nude tai Son Ty dirge hinh thanh tu

luu lugng I{{);?;;Binll — Vu Quang va Phu Tho, vao thoi didm t véi

G Qe =g
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- D& xac dinh che tham s6 K1, X1 — (wong tmg 14 cac hé 56 C}, €3, C) va

Ko, X — tu-o'ng rng 1a cdc hé s6 7, C)y Cj cho cdc doan séng chtum t(‘)id:‘i

~sh dung phuong ];hf\p 101 un hO‘l vOi so do mancf gong duoc thlet lap- lheo mo
w hmh DLCM [/] 'Ih(n (loan tinh toan: duge 14y bang 12 gw. C‘Lcﬂ tham 56 K va

s




Xctia cde doan song dwoe xde dinh cho tirng trdn 1i. cudi cung dwgeldy trun8
binh cho toan tip s& liéu phu thude (bang 1). Tham s6 X con dwoe xie dinh
,, theo (3) va dwge iy lam co s& d8 ludn ching sy pha hop cha gia tri nay khi
o xac dinh béang phun‘gg phap tm uu héa.
Truong hop coi dong chay song Thao 1 ¢ (‘mg chdy khu gitta & doan song
* chinh thi phuong trinh xiac dinh luu lugng tai %11 ’hv vao cudi thoi doan
tinh toan co6 dang:

P o Qt+1~C1Q,HBVQ+c QHBVQ+C3Q5T+C4QPT,A - (5)

“trong d6 QeT — dong chay khu giﬁfa ’crimg binh théi doan. Tham sé cla mé
hinh (5) dwoe x4c dinh bing phwong phap (8i vu héa v&i thi thuat tim kiém
truc tiép [7].

s

b) M6 hinh mé phéng qud lrinh tr lIJEH li Zren doan song Son Tau—-Ha
- Noi + Thuong Cat

: Poan song ti Son Tay vé Ha Ngi--Thuong Cat cé the dwge xem 1a khong .
~ ¢6 dong chay khu gitta. Nhin chung, dong chay lii & doan séng bi bién hinh

. khoéng dang k&, tuy nhién tr ong tmh toan va du bao dong chay tai Ha Néi cin
- phaixeét toi qua trinh truyén I va phan phéi dond chiy song Hong qua tuyén

: _‘ Ha N01 Va Thugng C ét

O

e » Phuong trinh ¥dc dmh Iwu luorm nuée trén song Hong luyén Ha Vm—'
- '?f_Thuorng Cat _vao cu01 thm d’oan At theo (1) co dang

Qh—*ﬁlcmc@s&‘ +C9QST +C§Q£1I\T R

tr ong cTo thc . thtc luu Iuorng nude cong Hong tai tuyen Ha N01 Thuong

o Cat vao C‘hu va cubi thm doan.

Qw ,QtH luu luong sono‘ Honq ifu Son Tav Va0 dau \£:S cuoy

- thO’l c‘t‘oan‘ .

_ Cac tham sé K, 1\ cta mé hinh duoc x40 dinh truc tiép theo (3) va thoi
 gian truyén i trung binh & doan séng (bang 1). Mot didu kién diic biét & doan
~ song tir Son Tay vé Ha Noi la phia trén Ha Noi khodng 10km dong chdy séng
~ Hong:bi phin sang s6ng Dudng qua tuyen Thuong Cat. K&t qua tinh toan ché
- d6 phén phdi cho thdy dong chay song Hong chdy qua tuy&n Ha Noi voi ty -
- 1& thay doi- trong pham vi tir 62 — 899, khi c6 1. ty 1& nay. thutdng & mire 69-—
- 74/ pé x4c dinh “duoc dong chay sdng Hong & tuyén ngay trén Ha N6i — |

{Thuorng Cat, ching toi tam goi 14 tuyén Ha N¢i-Thuong Cat. Tr ong (inh toan _
- giaitri dong chiy thuc do tuy&n Ha Noi-Thuong Cat duge Iaf bang tng luu
-‘lucmg thuc do ta1 Ha Noi v Thuorng qu '

B

thi"c__th "['"Q T o (7)




trongdo QL |, — fuu lwgng séng Hong fai tuyén Ha Noi-Thuong Cat vao thoi

diem t, my/s;
Q{m ~ lun luwgng tai Ha Noi vao thoi didm t, m3/s:
Ot — luu lwong tai Thuwong Cat vao thoi di%m t. m3/s

Dong chay song Hong tai Ha Noi duge x4C dmh nhu mot ham cda (dng

Ivu lrgng nuoce song Hong tuyén MHa No6i-Thwong Cat. Két qua tinh toan cho
thdy ham nay thwc chat 1a ham phi tuyen, lm nhxen c6 thé khdi quat bing
quan hé .

th = Q}mtc ! - h (8)

- trong d¢ o — hé s6 phan phéi du'qc xdc dinh theo h¢ thire
’ '“*‘Jhnlvhnm’ S ’“)»

: ~Tr ong thuc ts du bao cod the xac dinh hé s6 phan phm theo quan hé kinh
nghlem dan«f

- RN Ny cx—F(thlc) L o (10)

V1ec x4c dlnh ham (105 khé phuc tap Qua phan tlch s6 heu thye do muc ,
nuoc tai Ha Nai va Thu'orng C4t thiy ring & cip myc nudc tw 9, 40 mét dén -~
- 10,:20 mét. mye nuwée ld tai Ha Noi tuong- dirong hofc bing muc nuéc tal:

, -Thuong Cat. Duéi cap nay mure nirée tai Thwong Cat cao hon myc nuée tai

~ Ha N¢i, con trén cdp nay — myc nuée tai Ha Noilai cao hon muc nude tai
_’_:Thuo'ng Cat. Nhu vay, ch8 do phan phéi dorg chiy séng. Hong qua luyén Ha

- Noixa Thtrorng Cat ‘tuy kha phirc tap nhung ciling ¢6 mét quy ludt- nhit dinh
~vatrude hét phu thu¢e vao luu hrong nuwée séng Hong. Thong qua linh toAn =

| heésé phan phdi trong 30 nim gan day chung t6i thay 6 the khaz quat quan

L NI QY

il hé (w) biing mot dudng cong kinh nghiém (Daug 2 131

i Trong thie “68-du bao, nhd h thuat cip nhat s6 liéu va cic quan he,
- tham s& cta mo hmh ma hé s6 -phan phéi c6 thé duoc xem nhu mét tham s6
kha linh dong cua mo hmh :

B  Chc mbd hmh t[en dtrorc thiét lap trén - co s& sd litu mia lu cac nam e

1966 1973 va duoc klem nghlem theo s6 lidu mua lit cic nim 1986—1988. K&t

i - qué tinh todn theo cac mo hinh dwoe danh gi4 riéng theo cac chi tiéu S5 (S—.

quan phuong sai s6 tinh toan, 3— CIuan Phlrorng do léch chuin cta chudi thue

“0). Trong moi truong hop, chi tidu nay ctia'doan song tir Hoa Binh, Vu Quung-—j -
Son Tay va Pha Tho - Son Tay thay ddi trong ‘pham vi 0,29 —.0,56, (rung binh'

14 0,48, trong dé 16 hinh (5) cho két qua véi d§ chinh xic kém Iron mé hinh

i (4) 461 chat. Sai s6 trung binh linh toan dinh Ifi 12 9,5%. 16n nhit 14 17% lua -

luang thue do: chi tiéu danh gid mé hinh dogn tir Son TAy vé& Ha Noi thay = -

| dm trong pham vi 0 09 -0,51, trunﬁ bmh tinh dmh It 1a 6, 44, 160 nhat 1a 1‘)/
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luu lwong thie do. Nhw vay, vé co ban cae mé hinh cho k&t qui voi dd chinh
xdc dat yvéu ciiu va hoan toan ¢6 thé s dung vao du bao dong CI:‘W tai Son .
Tay, Ia Noi va Thuong Cat. . '

Bing 2 - H¢ sé phan ph(‘h deng chay sOntr Hong qua tuy én Ha Noi,

Q.hn!c, m3/s 1000 | 3000 | 500

26000

— '_w
6000 l 8600 l 10600 12009 IISOOO 22000

072'0/21072)! 0,73

o 0,82 | 0,76 { 0,74 fo‘, 073 I 0.74

2. Cac md hinh todn dang rit gon

Ngoai mé hinh dang diy df ¢6 thé si dung cac mé hinh dién toan ding
rat gon trén co sé clia phuorng trinh (1) [1] ma trong diéu kién d6 chioh xac
clia s6 liéu hién ray, né vin khéng lam gidm do lin ciy cfia tinh toan vi du

‘bao 1t Dudi diy xét mét sé mé hinh dang rit gon dé dung vao dg bao dong-

chiy & ha luu séng Hong, c¢ho phép tinh t6i 4nh huwdng chia cong trinh Hoa
Binh (ch trong {ruwong hop séng DBa bi chin dong hoan toan hofc c6 séng xa -
trong song) téi dong Chay séng Hong, inh huéng cha cdc doan song khac nhau

va t6 hop dong chay clia cic song nhanh toi thoi gnn truyen Iii & doan hovpl_
Turu. : ,

“a)ﬂ Mo -hih]z danJ-bdc 'ihang cde h¥ chita Iuy‘éh finh

'Iu phuong trinh to ban D, xet N doan song dac tr ung kxeu I\ahnm —

: Mlhukov [l 5, 6, 7] voi gla th1et rang qu hrong & tuyén trén ‘doan song khong“;’;
_ thay 601 trong .thoi 6oan tmh toxn va hang QJ dong chay khu gma 13 khongl V

' c7ang ke, ta de dancr rit ra dhorc cong thuc Kahnm - \Illumov - Nash:

tm'%«_s? A LT
Py = —-—-——-—-—-—-—N—-i tT, R
%41 ) Naw—t -t o / (“’

Dm voi mot Ci‘oan séng thxen nhlen thl mob hmh co 2 tham s6; N —s6 d‘oan :

song tinh toan, .va T — thoi gian truyén luu lwgng & mbi doan song tinh todn. -
~Thoi doan tinh, toan At theo chitng t6i [1, 2], phéi duwgc ldy twong dwong voi

théi gian truyén luu Iucmg & doan song tinh toan. Trong cong thuc (11, t- so -
thlr tu thoi &oan ‘ : :

Doan song o Hoa anh Phu Tbo vd Vu Quang ve den Sorn TdJ

Mo hmh (11), khong xut dong chdy khu gma nén de ap dung, chung t01
di cho ring dong chdy céc song nhanh c6 ciing thor gian chay truyén vé tuyén

Son Tay va do a6 co thé gop luu luong tuyen trén theo thoi gian. Thuec ra,

trong du bao thuong xét thoi gian t4p trung nudc: khac nhau. & Hoa Binh, Phi-

-~ 1hova Vu Quang vé Son’ Tay. song trong tmh toan thi c‘heu do lai khong thuin
loi. Viee gop Tun Iw011g chc tuyén-trén dé dién toan v& tuyén dudi cé thé chap
~~nhan duqc khi ha luu ’co_ng,hm’h Hoa Binh c6 séng x4, khi d6 thoi gian truyén
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. nhé&nh t41 thoi gian truyén lwu lugng: uung chdy tt Phu Tho vé& tap trung -

- nihanh, ¢é Anh hudng manh hon toi sy thay d6i dong chiy & Son Tay, dong chiy
dong qong ba va Lo tap trung cham hon nhung do hrorng dong chay Ién

- Juu luong trung binh cfia ci ba séng vé Son Tay rut ngdn dang k&, trung binh

khoang 12 gio. "~

Céc tham s6 cfia mé hinh (11) duge xac dinh bing phuong phap t0i wu
héa cho ting tran I roi xdc dinh gid tri trung binh cho toan tap s6 liéu phy
thuoc ciia cidc mua 1 nam 1966 — 1973 (bang 1). Két qui tinh toan theo mé hinh
kha phu hop v6i nhitng két qua thu dwoc trong cic nghién ctu truée diy [4].

~ Sai s6 tinh toan v6i tdp s6 liéu phu thudc va doc ldp (mua 1l cie nim

1986 — 1988) nhin chung dap tmg dwoc yéu ciu clia sdn xudt, chi tidu S)5 thay
-ddi trong pham vi 0,29 — 0,68, trung binh 14 0,53, sai s6 trung binh tinh toan dinh

Ii 1a 12,2 % leu lugng thue do. Nhw vay, mé hinh cho kit quid véi d6 chinh
x4c twrong duong v6i md hinh dang diy dd. :

Pé ning cao mitc d6 chinh x4c ciia mé hinh dang nay chiing toi st dung
hé chuong trinh cia Discrele Linear Cascade Model — DLCM [7]. Phuorng tr 1nh
co ban c6 dang (11) cho phép tinh to4n dong chdy tai Son Tay theo so dd mo

- phéng twong ty nhuw dang diy @t (hinh 1), tuy nhién cac tham s8 & diy la N
- va'T.-Nhtr vay, lai tré vé tru'érng hop cot dong chay séng Thao la dong chay

khu gitra' va. duoc dién toan r1eng biét vé Son lay.

4 leong trinh cheu toan luu qung Son Tay, theo (11) c6 dang:

NS I At Nj = ‘
ot NI ey
QSI‘ s QHBVQ le (\* __.1)! " +
A Ne—1 ey |

T2 (N, -1

'trong do N \ aT —_ tham 8 du:orc xac dmh bang phu'o'nrr phap t6i wu hoa (bdng 1).

Cac gla tu cla tham s6 cho ta thay phan nao anh lmcrng clia cac song

nén da;ﬁnot vai trd quan (rong.

~ Mo hinh trén da cho két qui c6 do chlnh xac dat yeu ciu. Chi tiéu S/5

* thay dbi trong ‘pham vi (& 0,17 < 0,66, irung binh 14 0,48, sai s6 tinh dnh Ifi 14 -
- 10,2% 1rru Irgng thie do. RS rang mé hinh khéng hon hin mé hinh don’ gian trén
 day. Dé nang cao d6 chinh xAc cfia mé hinh hidn nhién cin nghién ‘ciru thay doéi
e lhou glan truyen la lheo hru Iuong nucc trong song. ‘

g Boan song tur Son Tay ve Ha No:

Mo hinh (11) ap dung cho doan séng tir Somn Tay vé dén Ha Noéi tuwong tu

i _nhlr m6 hinh dang diy di. Phuong tunh dién toan qu luwgng song Hong tllyen"
; -Ha \Tm — lhtwng Cat co dang: :
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trong d6: N3 va T3 — tham s8 dugc xéc dinh biing phuwong phap 18i wu hoa
[7] khi lugng vao la qud trinh doéng chay tai Son Tay con lwgng ra la tdng
dong chay séng Hoéng tai tuyén Ha N¢i — Thugng Cat (bang 1). Luru lugng
nudc song Hong tai tuyén Ha NOi duge x4c dinh theo (8), (11).

Chi tiéu daoh gia chit lwgng mé hinh voi iap s6 lidu phu thudc — mua
It cdc nAm 1966 — 1973 va s6 liéu déc 1ap — mua 1l cac ndm 1986 — 1988, thay

ddi trong pham vitw 0,17 - 0,51, trung bmh 12 043, tuong dwong véi mé hinh
dang day da.

b) M6 hinh dién toan dong chiy kidu SSARB

T phucmg trinh co ban (1), xét tzuo’lg horp qu hrorng tuyen trén thay
doi tuyén tinh trong théi doan tinh toan va tham s6 X = 0 dé démg thu duge
phuong trinh dién toan co ban twong tu v6i phwong trinh dién todn co bdn
trong SSARR nhung 0 day cod xet truong hcrp dong chay khu glua.

SOy At i

At
9 K+mm_:

le

/ ol day: Qj — luu Iuorng tr ang binh thoi doan o tuyen tren m3 /S an — lucng ,
~ dong chay khu giita trung binh th&i doan, m3/s K — thoi gian truyén luu

= hro-ng hay thoi gian trit nudce & doan séng tinh toan, gid, Phuong trinh (14

tré. vé phuong trmh dién to4n co bin trong SSARR néu bé qua déng chdy khu
gitta & doan song Trong phu:ong trinh (14), tham s6 K c6 1hd duee xac dinh

- nhu mét ham cha luu luong nwée: dang quan hé kinh nghiém K = F(Q), K thay
N (‘[01 theo tung cap Tuu Iuong hoac K duorc x4c dinh theo cong thuc

Vtroncrdo p, '-“céc tham Sé’ '

i\htr vay mo hmh (14) voi tham s0 K X4c dmh theo (15), s& cé 3 tham s&
N, p.m- thuorng duoge xdc dinh hang pher'ng phap thtr sai [4] hodic t6i wu hoéa
khl ch1 txeu danh gla Iil cuc tiéu clia quan phuong sai sé tmh toan [1]

}xet cac-mo hinh ctia doa*l song ‘tir Hoa Bmh Phu Tho vi V u Quang den
Ha I\oz R AR Fo sl

R St dung so do dlen toan riéng biét dong chay tuyen Hoa. Bmh Vu Quang
Ve Son Téay va Phu Tho vé Son Tay (hinh 1) thi phuwong tr mh xac dmh hru
luong t'u bon Tay Vao cucu th(n doan tinh toan co. dang

A
oy
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U day Q T Q - =Q . luvu luwong nuée tai Son Tay vao diu thoi doan
S S S ’

tinh toan,m3/s; QHBVQ,QPT — luu lugng binh quan théi doan & tuyén Hoa
Binh — Vy Quang va Pha Tho, m3/s; K1, K2 — thoi gian truyén Iwa luwong &
-cac doan song, gi¢r (bdng 1). -

. Thoi gian truyén lwu lugng & doan song Hoa Binh ~ Vu Quang vé& Son
Tay duoc xde dinh theo cong thrre: ‘

Ki=150.37°
o= U Xeve SR (17)
va & dodn Phi 'lho — Son Tay
= 033 . | e -
Ko = 160,000 SRR 18
e T (a8)

- 86 ligu phu thuéc etia’ moé hinh la s6 lidu dong chiy maa lii cde nim
1966 — 1973,-56 ligu doc 1ap — mua li chic nim 19°6 =~ 1988. Chi tiéu S/5 danh
_ git chét lwong tinh toan dong chiy theo mé ‘hinh thay d6i trong pham vi 0,28
g bink 14 9,0% lwu lugng thuc

- —0,65 trung binh I 0,46, sai s6 tinh dinh 1 trun
do. Nhu vAy, mé’ hinh cko két qua dat’ yéu cin, tuy nhién & mot vai treong

~ hopkhili 16nlai c6 phan cham i (ndm 1969 — ‘1971) sai s6 tinh lodn dinh
- “lii con khé 16n. Ngayén nhin chit y&u cé thd 1a do cac quan hé (17), (18) chiwa
phén &4nh dingtoan bd qua trinh thay ddi thoi gian truyén luu lwgng & doan
~song hop lwu khi i tran bai duéi nh hudng cfa cdc td hop dong chdy khac
nheu & nhanh. Py o

~ — Doan séng tir Son Tay v& dén Ha N¢i va Thurong Cat. -

S S Te ( 14)’; khi khéng co d(‘mgchéy khu giﬁ-a aé’déng' thu dwge phwong trinh
dién toan luu lwong song Hong tai tuyén Ha N6i — T huong Cat:

LR gl T S e g
' QH\T - (QTS’—QHNTC? K3 + At/2 + ,QH'I‘TG . V (19

- O day: Ks — thoi gian truyén Lru luong & doan song, gio. Cac tham s
 cla mé hinh &-doan séng nhu sau (bdng 1): : S '
ONE1va R R i

K3 =120.Qp2%. = = D

1




Luu lwong nwée lai Ha Noi c'iu'qc xéc dinh theo quan hé (3), (10). Luu
lwgng tai Thuong Cat trén song Pudng duoc xac dinh theo quan hé.

Qtv = (i — CJL)Ql
tc

hnte

~ S@liéu phu thudc chia mo hinh 13 mua liL cac nim 1566 — 1973, s6 liéu
doc lap cfia mé hinh la mua It cAc nim 1986 — 1988. Chi tiéu danh gi4 chat
Iwgng tinh todn dong chiy tai Ha N¢i theo md hinh (8/3) thay d6i trong pham
vi0,15 — 0,36, trung binh 14 0,38 sai s6 trung binh tinh dinh Iu Ia 7,9% luu
- lugng thuc do. : -

Nhir viy, mo6 hinh dang SSARR cho két qud kha hon mo hinh bic thang
cie hd chia tuyén tinh déi chut. Pidm khéc bigt gitta hai. mé hinh chi Ia phuong
phap cu tha xac dinh thoi gian truyén luu luong & doan song. Viéc xét thoj

© gian truyén lwu lwong nhu mot ham cua Ivu luong nudce chir khong doi théok

Iiru lwong. ré rang da mo t4 t61 hon qua trinh truyén li trong song.

111 — MO HINH DU BAO DONG CHAY
. Phin (rén day thuc chit 1a nhiing két qud nghién ciru so sanh cdc dang -
‘mo hinh: Muskingum @), (5 ; Kalinin — Miliukov — Nash (12), (13); SSARR (14,
(15, (16), 19) va nhiing nghién ctiu ciia chiing to6i, trong do ‘& mdi dang mo hinh
. cu thé d&u cé nhitng xit Iy nhdt dinh cho phu hop véi digu kién cta doan song .
"t:ﬁ'.fI—I(‘)s;.Binh,;\_’,g;Quang va Phtt Tho dén Ha No§i. Két qué nay -cho thiy r6 kha '
niing ng duug mo hinh nay hay khic vao tinh loan dong chdy ha luu song
~ Hong, ddng Lhoi tao co s& chon nhitng mé hinh phut hop cting nhitng tha thuat
 x{t I¥ tuwong tng, hiru hi¢u dé I4p nhitng mo hinh du bao .dong chdy ha luu

~ song Hong, trudehét tai cac tuyén Son Tay, Ha Noi, T huwong Cat. = = -
: Hon mot chuc ndm gin day, do diéu kién long din doan séng thudc {ram
_Son Tay cénhiing thay-d6i nén quan h¢ H =F (Q) cha tram Son Tay khong

“3n dinb. V6i myc dich st dung trong nghi¢p vu du bao ching (01 ghép hai mo
* hinhdoan séngtrén 1am mot m6 hinh thdng nhdt v6i tuyén thwengluu Ia Hoa Binh -
*(ha hru cong trinhy, Vu Quang va Phi Tho, tuyén dwoi 1a Ha Noi va Thuong CAt,
~cho phép du bio dong chiy duu lugng va myc nudce) tai cac tram Son Tay, Hi
~ Noi, Thuong Cat voi Lhoi gian dy kién t6i 48gio. | N |

i. Mo hinh & dang day dit
- Két'qua danh gia cac mo hinh trén day cho thiy ching cé mitc dém bdo
~twong duong nhau va déu trén 86% (chi tiéu S/5 trung binh nhé hon 0,50 P2
~don gién trong nghiép vu, theo chiing 16i c6 thé st dung mo6 hinh dang rit gon
- nhung van cho phép xét twong d6i chi ti&t s 4nh hudng khac nhau ctia qﬁé
~ trinh truyén luu lwong & cic séng nhanh vé Son Tay cing nhitng & hop khéc

~~ nhau cla ching. -~




-

- thi ting chgm ri &n dinh dén (bAng 3).

M6 hinh tdng quat cho doan séng trén co s& ciia moé hinh (1), (16) dwgce
mo ta trén hinh 2. '

M0 hinh ¢6 2 bién trén: luu lugng song Thao-tai Phdé Tho — dac trung
cho lwgng dong chay khu gifra & doan song va t6ng lru lwong song Da, Lo, tai
Hoa Binh va Vu Quang. Két qui ctia mé hinh 1a luu lwong va nive nude tinh
toan, du bao trén ha luu song Hong tai Son Tay, Ha Noi va Thuwong Cat.

Cac tham s§ chia mé hinh bao gdm: thoi gian truyén luu lugng nudée
nhir mot ham cta lwu Iwong nude & doan song tiv Hoa Binh — Vy Quang veé
'Son Tay, Phu Tho — Son Tay va tir Son Ty dén Ha Néi; Thuong Cal (15); sé
doan séng tinh toan & doan ta xét, va cubi cing & him phin phoi dong chay

- s6ng Héng qua tuyén Ha Noi (10) va Thuong Cat (21). V& nguyén lic cac tham
s§ duge xac dinh bing phuwong phap t6i uu hoa, thit sai. Dudi ddy xét ldn luot

cac tham s6 ctia mo hinh (bang 1.
‘a) Thoi gian truyén luu lugng & cac doan song

Phan tich thoi gian truyén Iuu luong tir chc tram Hoa Binh, Phti Tho,
Vu Quang vé& Son Tay dwoe xdc dinh theo sd lidu cac nim 1966 — 1988 ddc biét

14 trong théi ky thi cong va budc ddu vin hanh coéng trinh thity dién Hoa Binh

;_d‘(‘)ng Qh’éy.ﬂséng Pa nhiéu I4n bi didu tiét rdt manh hodc bi chin hoan toan( di
_cho thdy ring thoi gian truyén Iuu lugng tix Hoa Binh ‘— Vu Quang vé Son Tay
“thay doi tir 8 dén 30gio tuy thude vao lwu lwong nude trong song va ché do

_'xA & ha liu séng Pa. Khi dong chiy con trong Iéng chinh v6i luu lugng nude

,fthz‘iilg t’ 1500m3/s dén 10000m3/s "thoi gian truyen Tru lwgng gidm tir 20 gio
xuéng con 10 gio, nhung sau @6, khi nwdc 1ii tran béi luu lvgng nude ting lén

~ thi thoi gian truyén luu lwong lai ting Ién, khi Iuu lwong & mic 20000m3/s

. Doan séng tir Phi Tho vé Vit Tri c6 d¢ ddc 16n nén nwdéc 1 tip trung

‘nhanh vé Viét Tri. Anh hudng nay thé hién rd nhdt khi dong chiy khu gitia &
- doan Yén Bai — Viét Tri c6 Itc. rut ngin ¢om 3 gio hotic ngin hon. Thoi gian
v_,4,,'5‘t41'.uyén Ieu lwgng tor Phi Tho vé Son Tay phy thude vao Iwu lwong nude song

Y,

5 1Bén;g” 3— Thbl gian,tfﬁyéﬁ' lieu léqﬁg & dnygn_ tir Hoa VBin_h--—v Vu Quané

: ve Son: Tay- ‘
1 OQubvg m3fs | 1500°| 5000 | 8000 | 10000 | 12000 V14ooo-l 16000 | 18000 | 20000 | 22000
 Ry.gie 20 |1 juof10 |0 |0 ] 2 |13 |15 |16

o

Sy B_él_l_gft!;:_-?-"l"‘ha;i gian truyén qu;mng nuée l&,Phﬁu’I‘l’m ve Son Tay
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: Trong trudng hop nay. phuong trinh du bao cé dang (16), trong dé thoi
~gian truyén luu lugng duoc xac dinh theo bdng 3.4. Bé du bao dong chay tai

Son Tay ciin phii st dung lugng dong chdy duw bao tai Hoa Binh, Vu Quang
-va Pha The. : ' g

D61 v6i doan song tir Son Tav vé Ha Noi, Thuong Cdt phuong trinh du

- b&o c6 dang (10), (19) — (21). Tham s N duge xic dinh bing phuong phdp t6i
wu héa va duge 14y bing I.

Bé dy bao myc nude tai cae tram Son T4y, Ha N¢i, Thuong Cat cac quan
he H = F (Q) twong ing (trurg binh) trong thoi ky tir (1960 — 1986) ciia cac lram
da duge st dung. Hién nhién trong du bho nghi¢p vy, tuy theo didu kién cho
phép. c6 thé st dung cac quan hé¢ H = F (Q) ¢ha nim dang tién hanh du bao,

“b) Dur bdo d.8u kién bién irén

Trong cac mé hinh du bao trén, mire dé chinh xéc dw béo cdc bién {rén .
¢6 mét y nghia quyét dinh déi véi chdt lwong dw bao & tuyén dudi. . -

Viéc nghién cfru dw bao didu kién hién trén — dong chay tai cac tuyén
~ha Iwu Hoéa Binh, Pha Tho, Vu Quang — thuée cac bai toan -riéng khong kém
~phin phite tap, do d6 chiing t6i khong d& cip t6i & day. Tuy nhién, v& nguyeén -

tic, dong chdy & cac tram trén dwoc du bao theo quy luét truyén séng lit trong
- s0ng () khi tinh t&i dong chay khu gitta c6 thoi gian du kién téi da 1 24 gior. -
D& kéo dai thoi gian du kién céia du b#o bién trén t6i 43 gi cin phai st dung
- ¢ac m6 hinh mé phdng qua trinh dong chiy trong séng phéi hop véi ce md
- hinh mua — dong chéy khi- s& dung lwong mua du:bio d8 kéo- dai thoi gian

- du kién thém 12 — 24 gio,

IR

- Du bao bitn ha Inru hd chira Héa Binh ‘mang dic thu riéng. Tai bién ha

- luu Héa Binh, d& dim blo duw-bao, chiing t61 két hop gidi bai todn can bing
~-nuée ving hd voi moé hinh du bao lwgng nuwée dén hd. tir mua khu gitta va
- bién Lrén 12 dong chdy song Da tai Lai Chéu, trong d6 c6 tinh t6i cécké hoach -

_ van hanh cong trinh thity dign Hoa Binh [3]. - 2 S
| Mo hinh du b4o dong. chiy séng Héng tai Son Tay, Ha Néi, Thuwong Cat
- dwoc thiét lap trén co s& s6 lidu théiy vin cac mua 1 nim 1966 — 1973 vi
- duoc kiém nghi¢m theo sd liéu mua i cic nim 1986 — 1988 khi théi doan tinh
~toan duoc 14y bing 12 gié va 6 gio: Chi tidu cht lwong tinh téan S5 thay
- d6i trong pham-vi 0,18 — 0,56, trung binh 1 0,36. Ro rang md hinh cho két qui
~ t6t hon edc mo6 hinh finh toan di xét & trén. Nguyén nhan chii yéu cho phép: N
-Dang cao'd6 chink xc cha tinh foan 12 do cac quan hé & bing 3, 4d3 mo tA kha -
- 16t quy ludt thay d6i thoi gian truyén lwu lwgng nuéc & doan hop luu. =~

K&t qua dy b4o kidm tra 45 trin 1it don va 1it kép chon trong cac nim’
1966 — 1987 v6i lwu lugng dinh 1t tai Ha N¢i thay ddi trong pham- vi tir 2880
d&n 26800m3/s cho thdy sai s§ du b4o (cho 25 trdn 1 khi xéi trong thoi gian
du kign 48gi6 lwu 1uong nudce tai Ha Néi 1én din t6i dinh va 20 frwdng hop
xét trong thoi gian dw kién It dal t6i dinh roi xufeg duge 2 -4 thoi doan) I3
- khonglén. Chi tieudanh gia chit lvgngdy bio kidm tra S/3A (34 — quan phwong
- d9 léch chulin ctia chudi s6 litu bién d6i d8i luwu lwgng nuodce trong thoi gian
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ti d(‘)ng; chiy ba séng Pa, Thao, L6, -

~ Thao, L6 & doan hop liw trong didu kién trr mhién va khi ¢o cong. 3
Binh chiing t61 d4 xy dung duoc nhitng quan he thich hop cho phép xéc dinh

doan soéng (bing 5).

'di.r: ki&n 24, 36, 48 gio) thay dfji_tmng pham vi 0,11 — 0,55 trung binh la 031 (béiggtf}_.;

1). Mot diém dang Tuu ¥ 14 mée dam héo clia du bio kidm tra véi thoi gian~
dy kién 24, 36 gior 14 92,5 cao hon muac dam bao la 87%) d6i chit. Nhu vay,

- néu ddm bdo dugc du bao cic ditu kién bién trén thi mo hinh 1rén day hoan

toan cé khd ning st dung trong nghiép vy,
2. Mo hinh dang rit gon

Trong tinh toan va du bdo nghiép vu thuong dé dang tién hanh hiéu
chinh tirc thoi va cap nhat cac quan-hé cung tham's6 ctia mo hinh, ching han
nhu eic quan hé xac dinh Ky va K2 , quan hé x4c dinh h¢ phan phdi = = F
(Qhnte), cac tham s8 P VA4 m sao cho sai s6 tinh foan & thoi ky tién dir bdo la
nhé nhit. Véi dic thy nhu vay clia dy bdo, mét mé hinh don gidn hon loai

‘m6 hinh dang diy dd, theo kinh nghi¢m, van cho phép st dung c6 hicu qui

trong du bao nghiép vy. Trén co sé 1y Iugn v kinh nghiém du bo ching t6i
xdy dyng mét mé hinh twong ty nhe mé hinh dang diy da (hinh 3) song khong

tach chi tiét lwuJirgng tuy&n trén ra cic thanh phin séng chinh va dong chay

khu gitta ma gop chiing lai thanh 1dng luwu Irong tuyén trén (Hoa Binh - Pha

TP() — Vu Quang) r8i'dién toan chung v&iSon Tay. P& ‘dédm béo linh chit chs
cua bai toan déi hé; phai'c6 phirong phép thich hgp x4¢ dinh'thoi gian truyén

- Iru luong & cac doan séng nhanh khi chu ¥ t6i ddic didm 1ong din, ché d¢ dong

chiy (tw nhién va duéi tac dong cia con ngudi, £ hop dong chdy séng Hong

_ Diém khiic biet co'bin clia ‘mb hinh niy so voi mé hinh dy bio dang diy
@i 13 sw mo6 phéng qua trinh truyin lru lwgng & doan hop Iwu vé dén Son
Tay; voi- doan séng tir Son: Tay veé Ha Noi, Thuong CAt. mé hinh co cilu triic
va tham s6 nhu trong mo hinh dug bédo dang ddy da.... 5

fa dong chiy ba song D,
.va khi ¢é cong trinh Hoa

* Thong qua phin tich che 15 hop kihc nhau’
thoi gian truy&n Ii tt tuyén trén vé Som Tay Lkhi xét toi nhing die thi clia

- Cac quan h¢ xac’ dinh thoi gian tap trling»‘fnlréc:‘f'tl‘énf‘aéy dde trung cho

3 diéu-kién kha didn hinh & doan hop ll'ru;:fphﬁn~énh5c’hrc_rc;phﬁn;nz‘to qué trinh
truyén luu lwgng tir 'tuyé’g trén vé Son Tay. Quan hé‘:th&;nh‘ét’,dﬁng“khi; t6 hop
. dong chdy song Pa va Thao hogc Thao, Da:chi€m: phin chi y&u (trén 70%) dong

chdy song Hong. Trong: diéu kién' ty . nhién khi dong chiy séng Da lén, dong
chiy séng Thao cling dang k& long song-lai déc nén thoi gian truyén 1d ci ba

s0ng vé Son Tay gidm dang ké so v6itrong diéu kién binh thwdng. Quan hé thie
‘hai ding khi t6 hop dong chiiy Pa— Thao la chinh d0rig thoi ¢6 séng x3 & ha
 luu cong trinh Hoa Binh. Trong truong hop: ndy hidw tmg -56ng xa di- o6 lac

dung rit ngén thoi gian truyénli ngay ¢a khi:t6ng luwgng nudce ba song khong

. 16n. Quan h¢ thir hai khic bigt hfin véi céc quan hé khéc chtt yéu & phin khi

Arae

-téng lwong nuédce ba séng con & dud6i mire 10000m3/s — khi hi¢u wng soéng xi
~ thé hién 5 nhét & ha luu song.Da cling nhw sdng Hong. Quan hé th& ba.ding
- ch_o Iﬁgi.ta hgp khétcf,'cﬁa; ’déng:chéyj ba séng.- I R e S AR IR B
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. Trong du béao, viée st dung quan hé nay hay kh4c hoan toin luy thude
vao diéu kién thiay vin thoi ky tién duw bao, dic biét 1A vao thoi dlem phat bao.

Bang 5 — Cae quan hg xae dink théi gian truy‘ér; lueu lwgng tix tuyéﬁ
Hoa Binh, Phi Tho va Vu Quang veé Seon Tay.

(), mds 1500 | 2000 | 6000 | 10000 | 12000 | 14000 | 16000 | 18000 {22000 | 25000 |27000 {38000

Ky, gio | — | a1 {45112 100 9 | 9 | 10 | 11 | 145|160 | 160
 Ka, gioy 14 |188 {130 |15 |10 | 10 | 10 [106 | 12 [155| 16 | 16
K3, gio — | 23 j164 [121 (140 | 11 | 11 | 125 [ 125 [ 155 | 16 | 16

Ghi chu 1\1 - thoi gian truyen liru Iuoqg dung cho td hop dong chfw .’
véi dong chay song ba — Thao hodic Thao - Da la chinh. - =

. o ~ Ko—Chotd horp voi d(’mg Chay song Da — Thao la chlnh Va ha
4 | ~lwa Hoa Binh ¢6 séng xa. : IRAPES o , :

3 :K3 - Cho céc > hcp khflc cia dong chay ba song

e Troug dw béo nghlép vu c() the st dung ha1 phlmng én xac dmh he sot" S
Lphan phéi dong chay song Hong qua tuyén Ha Ngi: i) theo quan hé dwge thig
- lap & bing 2, ii) ldy 6 dinh cho tirng cﬁp leu luong - néu lru lugng tuyén
' Ha Noi — Thuong Cat dtr(’n 9000mY/s thi Iy hé s6 phén pPhéi tr ung binh 13 0,75+
néu llru Iu'cng trén mirc 9000m3/s thi lay he s phan phdi 14 0, 72. Trong ¢ d1r beio e
hé s§ phin ph01 c6 the dé& da’mg dlroc cap nhat tuy lheo su phan phm dongf ,
: chay théri k)‘r tién dll‘ bdo.” : , ol

; Mo hmh du' béo dang it gon’ dlmc st dung vao tmh toan 45 tran lu chon’
- frong cdc nim: 1966 — 1987 va- déng chiy ca mia Iu ‘cdc nim 1986 — 1988. Viéc:
phan tich k&t qua; tinh toan cho thiy mé hinh kha 6n dinh. Chi tiéu: d4anh gia - '
- chét lwgng S/ thay d6i trong pham vi 0,08 — 0,61, trung - binh 14. 0,35, sai s6:
= trung binh tinh dinh lii 1a 5,3% lun hrong thye do. M6 hinh d¥ cho két qui
- v6i do chinh xac. fuwong duong vai két qui’ tinh theo mé hinh dang diy: do.
Theo. ching t6i, mé hinh trén hoin toan thich- hop d& mé phéng qua trinh
~dong chay tie’ Hoa Binh. Pha Tho, Vu Quang vé Ha Noi. Mo hinh dap tng dwoc
- yéu ciu cha sin xuft va chéng lii lut & ha lwu séng Hong khi dong chéi} Song
' »B& chiu sy tac dong clia con ngu'm da co nhung thay don ve co ban

, Du béo kidm tra cung duoc tign hénh cho cac tran lu tu'ong tu: nhlr dof :
B v&i mé hinh & dang diy dd. Mitc d4Am blo efa dy bao kigm tra kIn thm glan,-
: ‘duf kién 1a 24 glo' 1{1925/0, 36 gld 1& 91 1%, 48 glfr Ia 8869/ : on

e
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IV — KET QUA THC NGHIEM NGHIEP VU ¢iC MO HINH
DU BAO NAM 1988

Cac moé hinh du bao trén diy da duwoec thir nghiém nghiép vu to thang

V' dén thang X nim 1988 (67 1an phat bao) khi muc nuée tai Ha Noi thay doéi

ttr 3,56 mét dan 10,15mét (cao nhat nim 1888). Mirc dam bao trung binh clia du

béo voéi thoi gian du kién 24 gi 12 90%. thoi gian du kién 36 gio la 91,5y,
- thoi gian du kign 48 gio Ja 86%, sai s& tuyét d6i Idn nhat 1a 6lem:

AVAT: Al Laa Lip

-
e
¥ Ag\f A8 <R Y)

UQ

mo hinh ¢ m;c tién hanh Ui n : :

Commodore — 64 v&i thoi gian tinh todn chi 5 — 10 phut. Du b#o theo mo hinh
duge tién hach song song véi phu-o-ng phap dangst dung & ’héng Du bao Thiy
van (nhu hai phucmrr plmp du bao’dge 1ap). Sai s6 du bao biang mo hinh duwoce
danh gia theo két qud du bdo biing may tinh (khéng danh gia theo tri s6 phat
bao hangngay). Trong thoi ky bit tuynen s6 2, dong chiy sdng Da nhiéu thoi
-ky bi chin hoan toan hofic ha luu séng Da c6 séng xi voi @6 lon dang ké (lwu
lwgng nude dang tir 0 tdng vot lén (6i trén 3500m3/s sau 4 — 5 thoi doan lai
gidm dot ngdt xudng con 50 — 150m3/s) mé hinh da dwoc st dung nhw motcéng
cu duy nhét dé du bdo nghiép vy, Ao ' ‘

'Irong thm glan lam dy bao ngmep vu muc nwoe taicac bién trén duge
du: bao theo céo phuornq phap dang st dung & Phong Du bdo 1hay vin, trong

@6 ddc biét chu y viée xir 1y de kéo dfu thcn gmn du' L'en tlcn co s& sit dung
tai heu mua dy béo : e : . e

i

KET LU’AN_.;_

Cac mo hinh trén day phaa nao phm anh dwgc ban chit qua trinh -
. dong ch(w & doan song ti Hoa Binh, Phit Tho va Vu Quang v& Ha Noi, Thwgng
- Cat, dong thoi dap ung du'cyc nhung yéu cdu cha tinh toan va du ‘bao dong
: chiy & ha lwu song “Hong tlong digu klen dong chay & trang th‘u -tu nhién

_ciing nhu Km aong chay song Da bi téc aong cta con ngum

2, Mo hmh cho phep du bao dong chqv (qu Iuonzr va muec nu'(m) tai Son
I‘av, ‘Ha \701 va Thuwong CAt véi thoi gian du= ki&n 141 48 gio. Mo hinh don glan
-~ -d& st dung 1ai cho phép cip. nhit C"l(‘ Lham s6 va quan hé nén mic dam bao.

‘cha dy béo tang lén dang ke. : '

3. Cin nghlen ciru mo6 hinh mua — dona chay phdi horp v6imb hmh truyen
dong chiy tlong song trén day dé dam’ bao dir bao dong chdy tai Hoa Binh,

Pht Tho, Vu Quang v6i thoi gian dyg kign 48 gio lam co s (bien lrén) cho mo

hmh du’ bao dong chay 0 ha lwu séng Hong

—

4 Vxec mé rong lién k&t mé hinh trén ddy ra cc doan song chinh trén
séng Thao, L6, Pa s& tao khi ning hoan thién hé mo hinh cho phep mo phéng
. dong chay hé thdng séng Hong phuc vu tinh todn va du bio. it d6 x4y dtrng :

mot hé mo hmh lhong nhat dung trong nghlep vi dy bdo thuy vin,.
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