. | - BaNG PHUONG PHAP MUSKINGUM -

. - Ngb Trong Thuﬁn
_ _ o ( (Vign KTTV)
I- M ddu : - .

Chuydn dﬁng cla séng 1i trong sbng- thién nhién 14 not dong khong 8n d;l.nh’
thay d4i chfm, Co s¥ toén hoc ad tinh toén ching 1& hp phuong trinh Saint-Venant

cé da.ng nhu' sau (gia thlet ring lu\;mg gia nhap trong doan sﬁng ughien cu'u la
nho ' od the bo qua ). - . . :

-

oV - 2A 4

Aome # Vo= 4+ 220 2 0 (1) phuong trinh 11&n byc
) ¢ ox ot IR :
Yy .y v 1 . BV vV 2 ‘i 6 '
+ t o= e 2 m—— 7= phueng tr a lye
22 g 2T g. Bt w M3 | w6
trong 46 ¢ : . ; _ ’
‘ A + Dign tich mgt cdt wt. (u®) )
y ¢ DY shu ' (m) o - : - : g
M ¢ HE s6 nhém . (1111/3 Sd‘) : ’
R : Ban klnh tbuy lge cla mit cit ub’b (m)
V : Téc dq (w/ 8)
‘X ¢ Ehoang cach (m ) ’
t ¢ Thoi gian (s8)
g

Gia téc roi ty do.' (Wsa)

' Trén co s cha phu‘é’n,o tPinh (1) va (2) ngioi ta 43 x4y dyng Qugc nhidu
phueng phap khéc nhou a8 tiph todn chuycn dong cha séng 1u. Co the phén chia _
| thanh hei logi chinh @ : ’

- Phuong phép thiy lyc ¢ Bdng nhitng gid thiét khac nhau,ip dyng phuwong phap
-so tr; ondm-tich phun gan aing bp phub'm, trinh Saint - Venant tren phi hop vo':l.
| aidu kigu bion va dleu ki¢n bon ddu cho rive,

- Phuong phép t1n'1y vin : Cing 12 phub'ﬁg phép ghn ding., Dic didm cua phuong

phap ndy 1a clhl dya véo phlf""’ﬂg tlinh lién tye trong h§ phuong trinh Saint-Venant
# dudi deng sau 3 | . '
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,uua trong tém song 1u- T 14 nhan t6 gia quydn va khéng cd don vi- 0SK<1, Chi ¥

Q) = Qp(h) & ——mait (5)

Qu(t) & 1w luong vao dogn séng tinh todn tgi mit cft (1) & théi didm %,

QR(t) : 1w lugng Ta cla dogn sbng tinh toén tol mit cit 1(2) & thoi dida t;

8(t) @ lupng trd tic thdi cua dogxn song tinh todn dwge gidi h@n “boi mit
cdt (1) va (2) tai thoi aidm t (xem hinh 1).

Phu'o*ng trinh vi phan (3) biku th;L rang trong dogn sbng nghién cu‘u, tali mBi

‘thd'l d:.ém higu sé giu’a 1w lugng vdo va lwu lu’o’ng TH bing sy thay dai ‘clia lu‘Q’ne

tI‘lf = .-v ’ . . - .
Vige tinh toén 13 ( dl.l’ bap 1u ) cb nghla la i) du’o‘ng qia trinh Juu lIIQ’ng Va0

a8 bibt Q (t) x4c &inh dwdng qia trinh luu lugng QR(t). Néu chl can clr véo phuong

trinh 11en tuc (3) chua &l gial quyet vin a& trén, B&L viy ngudi Fa thu’o’ng x8ydyng

m@t phm)’ng trinh the hai bidu thi méi quen he gitta lugng tr® S(t) va luu lm}'ng.

swatlew] (4)

: Co nhieu phub'ng phap thuy vin khac nhau, Sy k.hac biet gita chiing thong qus
s lya chon dyng cha quan h¢ (4), Duwdi day trinh bly mPt phuong phap thuy vin quen
thuQc du’q'c gp dl,mg rfng rai trong cong tée dy bao lﬁ

II - Phuong phip Muskingum. '

1. So 1u'q’c co s& toan hge cia- phuong phap, Trong phub’ng phap nay quah hé
giﬁ'a lugng tr# S(t) va lwu lugng cd dgng nhe sau : .

5(¢) = K[TQv(t)+(1-JI‘) QR(t)] R O

trong a6 K 13 hang 88 tr¥ cé don vi 1la thoi gian., K chinh la tho’l gian chiy truyén
ring, gia tri cia'X va T chi phy thudc vao céc dic tru'ng hinh thai cua. do;m s6ng
ngh;l.en étu ma khong phy thuoc vao ‘hinh d;,mg va. lugng ld, -

Nhv v3y, néu théng s6 K va 1 a3 aquge xac dinh thl cd thd. tim dvge ham ra
Qp(t) nho vige hep giai hg théng phuwong trinh (3) va (5). Bang phiong phap sei
phén, d%n &én cong thifc di%n toen quen thudc sau 1 : '

Qg(®) = 6,0, (¥ * Gyt = AB) +G,R( = AL) o (6)

i o _‘-KT+O,5At
RO K-Km+o,5At -
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Ca L En e e m+o.5mz

J",,K- £T + 0,5 Ati

c;,-f:_ K- mi-o,s At
. .j',f3 x—m+ 0,5 At
~ong aé At 18 thé'i Qd\an» tinh toan o '

c1+c +03=1 f“v”)

,z.“;.a. _ ni 58 he théng oua phuvns phap Muskingum

N

s
v

' °"°"8"““"“"" S .'H:th (1) abng thoi bidu dﬂn ttnh h:lnh dong ohé;f

- f W""g"‘“"""“ trong dopn s6ng nghién otu trong qua- trinh vén

ek i ﬁwl\d;) Q9ng cua sdng 1h. DY don gién gik thilt - - dudng
ol T r— . o Dt nude 13 14 diong thing, Cin o&. ‘vio hinh (1)
— sl | cé th® thiy ring phuong trinh (5) cho mft lugng
ST P ST ___ trd tﬁ'c thai 1dn bon 18 thye t8& trong thoi gien
R an,.,.,, o T %, (0ebug 16 mdi hinh thénh, tel mit oét a1 don tén
- QW A el trang tuai Sn djnh, R
G, . X— Tn\rc véy, mit chch g&n dung ta o+

1 8¢ db xéc dinh sai sb :
. bp théng cho phmg - S(b) = Eim [Nv(t)*“"“%(t)]* K"" Qﬂ(t)

ing nhu sai 56 do. mS gﬁy ra chl 06 thé triét tisu tronémhal trd'dng hq’p gaus :
a/ Kni tnang sa 2= 0. Khi phub‘ng trlnh ) % ob dang : S(t-) e K Qn(t) (40)

i'
. w s {
- "'.-w

gxﬂa 14 lu'qmg tru' bite thoi chl don thuan phu thuoc vao lu'u lugng ra. Diéu na.Y lchlS
: the xﬁy Ta trong sdng thién nhién,

b/ Khl 1 x ‘tle 13 ailnm P 1) &idn dac tru’ng cho tIang thai qua aq tt) d.ong 6n]t
th sang. dong khong 8n djnh do anh hu.p‘ng clta 8dng u lan truyin trong’ dogn  96pg ,,
Fing v&1 didm C, Noi khuo @i, sai s8 chl cé thd trist tidu khi todn b - dogn eOng
11 chiu Anh b.u‘é’ng cua lu ( ngh!a 14 sau E/ At thdi dogn tinh). Sel e ng}y_,ﬁ oung

=20 -

,;_‘fv_phap Mgsking_um. th‘l""
ST . x[—l TQv(t) +(1- '_-- m) ant)]
§ ‘-‘.l‘vzl'ong khi as, lwns>tru’ t;inh rﬁeo (5) sé 14 I:‘ ’ " ‘, , -
""vs(t) K [mv(t) + (1 - T) QR(r)] - - (9) o
So sénh (8) va (9) théy e ring ring s(t))s (t) Sv kh;ac nhan na&, '




xudt kgn trong Qia brink 13 aubng Xni nd dogn song ti trgmg | |
tHal khong 8n &jnh do tac adng oha 1T chuydn sang treng thii |
bn’ dinh (kb4 thio _aéng"llﬁ). Vi vy, trong qda trinh dw béo,

- 64c k8t qlia tinh todn (K/ At) trong théi dosn alu vd oudi 1§

" awgo col 14 khérg chinh xée, |

I

3, ‘Ham tgp trung &r‘ang'chﬁy:cﬁa phuwomg phap Mliskingum.

K K

| Phong phép Muskingum duge trinh bly trén thuyng : ' ‘

- @wpo coi 13 mbt phuong phép kinh nghigm xudt phat tdvigc x40 Einh 2, Phau vi &nl

18p quan b§ (5) gifa lwmg tr@# vi lwu lugng vao vd  ra cla hwdng clia sai s hi
"/@ogn sdng. Tuy nhién, hign nay trén quan ailm cda phuong phép théng

thiy vén bg, cling b thd x&p phuong phap Muskingum thulo veo -

logi nay. Pidu a6 cb nghla 1& cé thd tim awge him tép -trung ddng chay cho phuong phég

- Mugkingum, ™} &6 cé thd tién hanh so sénh phuong phap Muskingum v®1 céc md hinh kha

'jole hp thiy vin tuyén tinh dimg ndt céch 48 dang, S '

| Thye ey paSi g (3) vh (5) dwpe +

s e e i ' e e .

S B gm . e Tooaye
av K(1-T) - =K - . - A L (11,) ,

Néu wige tinh fbén..b&#',.#aﬁ ¥ ddng n &inh tel thoi ai&n ‘hnto va ;QV:..(‘%) gi

Gpltg) = 0, thi nghiém tBng: quit cla’ phuong trinh vi phan (17) 3&"

v

(t'-'t-'o):“ i t 1 o '_’.(t-t).

- ot o s ama—— ; ' - e e s o '

Qa(t) a—:‘-:E'- e K("-‘I) 7".'"___5—_""“"‘ S Qv(t)e K(']-T) dt--f‘-?m--' Qv(t) (12

. ,4 .7 . - -_;-_-__ ‘/', 1 “‘ ‘o , ) E - — -:__ _ . - :
T R gy e KD e gy KO ap

cni § rﬁné'so = KQ, 13 Liyng ‘ta tad thoL ailn blt abu timn toén, They (v13);"v&'o_“'( 5‘
(t=t5) =~ = 5 ' (t-¢) P

B(t) =8, ¢  EO-T) U S Qv(‘e) o EGU-D) e
. B ‘
o Ve



Seu mdt vai bién 481 ta duge 1

B 6 2]
‘ 1 ' . K(1-T)
8(t) - Bo\a T S (Qv(».t) -Q]e - ae
R

DEt 8" (t) = S(t) - 8, 13 1uvng S gia téns tol th¥4 ailm t so voi thdi aidm ban
&l (lugng tri trong dieu kign On djnh) va Q (t) = Qy(t) - Q, 13 1w luwong gla
. tang tai thoi diem t so véi lwu lugng 8n dinh ban aau ta 88 06

S ok SN
1 : . E(1-r . L ’
s* (t) = -;:;— S Q;(e) e =5 aC . 402
* ' ..'to U : B I

"~ Cong thitc (14) hodn bodn phi hgp vdi tich phén cén nguyén quen thude - Einh

1wu lugng ra cho mft hé thiy vin tuyén tinh ding, Nhw vgy néu hdm véo 1& hém Den-

“ta : s e o T

- S (ovwit£o S'(;.(t) at = 1
T loowdit =0 -

tul hdm tjp trung cua phuong phép Muskingum 1&. : -
h(t) & =~——- e . K(1-1) ' o (19)

4, Phuong phép xt'lc dinh thong 36 cla phuong phép Muek:lngum.

Trong ndi gan &6 5/1980 a8 gidi thigu mdt vai phu'dns phép xac dinh thang
gb cho cac mo hinh thuy van. ndi chung cung nhw phuong phap Muskingum néi riéng. d
dsy gidi thifu wot phuong phap tinh toin s8 khéc 4 xac¢ &jinh cao théng sa oho
phuong phap Mu kingum xuat phat tu’ cong thite (6). »

| Gid thilt ring cle hp 88 C,, Gy, C a5 b1t thi ted m3i thot uhi , nbd
| auong qua trinh 1wy lugng vao Q (i) g6 tim dwge qla trinh lwu lugng ga Qr(1). )
| m8i thoi diém 1, ton tgl mdt sai 86 8 (1) so voi. lwa luvng thyo do Qp(1).H§ 88 Cys

| €5 (23 66 awgc chon sao cho t6ng binh phu'o’ng ota.sai &5 14 nhd nhﬁt! »
ien -
Sum & 2 é (i) = Minimum
ie1 -
i=n ' o
= 2 Q,B(:L)- Qn(i) ®— Minimum - © 8y
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Thay (6) vio (16) ta cd @

1i=n D .

Z e . )

s@ f.!: ; Qg (1) ~ (C,Qy(1) + cer(iﬁ )+C,Qp(i-1) ] —*Minim@ (17) 
} Eacho (17) &wyc thda man, ta cb cée @idu kign sau s '

9 Sum  98um . O Sum

| B e + 7 S S RO 0 ~~———— =z 0 . o (18)
= ) 2 i y =. § g ‘
| 9% %, - 28 .

By &0 bin (17) theo ting np st C, » Gy Cy. T¥ &idu kign (18)rdf. ra dwpe hp
' phuomg trink san @8 xac dinh che thong e8¢ o Siriaian

n- o, _ LA s n n o -
C L2 Ry () 0, 2 QuiRylim) 4 oy 12 Qu(1)Qg(11) = 13 Q{1)qg(1)

gy i =
Oy 2 Quli-1Ry(d) 4.6, 2 Quli)e 05 Z Quli-1)8p(i-1) = = Quli—1)Rp(1)
o de 3= . i= ) ' il

n"' K - n L . ‘ n n

(04 Z QlaRyld) # G = Qu(i1)Ryli-1) + €5 Z 03 (1)’ = Qpliz)ap()
R - i 41 S am -

|
|
»
|
"
|
l

i ;;., ) . ¢ ’ I S | . v

;, .. . Gi&l hp phwong trinh trén &5 tim dwgc 3 hg 8 Cy» Cay Cy chi ¥ rng, 3 h¢ 8.

‘ndy oing phdi théa mBn aidu kign (7) Thyc t& tinh toén &8 chi'ra réng,vi &nh hudng

; oa sel o8 tinh toén md dilu kign (7) khdng hodn todn thda mdn. Tuy nhién sed s8 niy

18 rbt nhd, do thu &wgo &9 chinh xdc cao khi s¥ Ayng miy tinh aign t¥ c6 thd b3 qua,

AR | IIT - M9t vl két qlia tinh todn,
e - g : S . ' . -~ _ ‘ '
. Vigc tinh toén theo phiong phép gidl thidu ¢ trén duge ti¢n hénh trén dogn
'~ 's0ng Domeu - Baic giifa trgm Sven-ben-vai V& trem Pfen-linh 44l 71km. Hp s C11Cs)
./ "0y xho &jnh theo t41 1ifu 5 con 1§ ¥ng vHi théi doen tinh todn 13 At = 3h.Seu asy
12 &o trung cia céc con lu tgi trem Pfen-linh (tram ra) (xem béng 1).

1z} 8 C,, C,, cjvtf..nh toén cho 5 con 1i dvge trinh bay & bing 2. Dya  vio
‘c8o by o8 ndy, tinh mguoc lei 4B tln K v3 T a8 so sinh vl che t 88 KT, aub xdo
‘@jnh cing cho 5 con 1d trén theo phuong phap ve va chon &wdng quan hg lugng  trd
B ~[MQy() + (-TRR(8)] °
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\

Bang 1 t Dic tru'ng cée con lu teli trem Pfen-linh .

’phub’ng phap rét xhéc nbau, n.hu'ng cac hé 88 K, va Ey» T kh&ng chénh -

qua Xa,

-

O - - —_— . -0
:! - 56 E‘_ Thoi gign ; dex m’la : Qmin_m’/" ;
; - '
' 956 ! 7/VII - 29/VI1/1956 H 2210 ! 510 :
R 22/I11 - 30/1V/1962 b 1ss0 1 500 !
| 466 L 28/IT1 - 23/IV/1965 ! 2120 1 740 o
TS 10/XIT - 30/ 1/1968 {1800 b am !
i 777 ; 23/VII -~ 20/VIII/1977 ; 1020 ; 272 :'S
Bamg 2 : Gia tri cha cac hé s8 cla 5 con lu tin.h theo g
. . hai phan phéap khac nhau, = C
o - - - e ———————— - - -0
! ssam . S T RS P 1-
o [ | : B pa— f e ! : ol e !
46, 195 L ooam iomsa !oo,6 | 0,84 !
[ se2 om0t 0,00 0,037 ! 0,13 ' 0,830 1
- ase t 23,6y 0,08 , -00m ; 0,08 ! 096 .|
. 16 to124 1 0,210 b, 70,097 1 0,363 .t 0,7% 1
v B,y 0105 o ~o,u8 | 0 L opm !
1. ] I . 1 —
o= -- . _ - s 0
ErENE N N e
! P~ ! SRS ' - 1
L 756 170§ 000 100w 1icoasm ! o 1
I 362 I 29,0 1 0,03 ! 0,0 ! 0,04 I 0,863 1
1 66 1 2,9 | 0450 | -o0085 | o, ! o8 .}
1 168 1 18,7 ! 0,130 | =0,052 | 0,222 !, 0,8% . I
1™y 23,3 1 o227 | o-o0m ! oms ! o 1
! ] 1 1 ! v 5
‘ Cin o vio bdng 2 théy rd ring, cée hp sb Cys Gy Cy arge ti.nn theo hal
gon ‘nhau

su dqu try 86 K va T tru.ng bin.h tién hanh ay bao thi? cho 3 con 1uVII/1954,
VI/1965 va VIIl/197'?.
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Céc hinh 3,4,5 bilu ai%n awng qds trinh 1w luong thye do va dy bio :

WET 0 g
BT T o

. fems

- 2 =

R T T TR TR
O 1 R 1T

i hh_’(l ) ‘

Hink 4
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A T U w(m{r IRAM
1 - ffN IINH

1600 |

—Thie dy

xxg 'y"cp’ .

800
t/817

Habh & 0 a 7 W”"'T(""’.” [
Déng thoi oiing sl dyng KM va T, trung binh as cw bdo thw, Sai 56 a bao ta:l. m81
thoi aidn tinh theo cdng thirc aau : ;
: D
S . Q%1)<P1)
! A% (1) = . 100
‘ . T Q) - o
Bei s0 trung binh od trgn 13 s5 la s

R 9 o
A% = T Ag (;i)»
. - 1=1, .

xét qua ttnh sad 88 tru.ng bi.nh awge trinh bay ) ba.ng (3)

ntng 31 8o sénh sai ad ay béo theo hai phan pnqp.'

H | L . 1

. Phuong pha ! ' . e

; ‘ pb i i: VII/1954 ; Vi/1965 : VIII/1977 =

| Phwong phép s8 (K,T) ° ! 80 1 »10 1 2,76

; Phuong ghap dt!&ng’lm tru (K!. ) ! 2:10 | N ! 2,88 v 1
- 26 - N




Dya vdo bang 3 théy ring sai 56 binh quén ola c& 3 trén 18 tinh theo phuong
phap g6 trinh bldy & trén adu nhd hon sal 86 tinh theo phuong phap x&y dvng  &uong
lugng tr¥#, Mo du sy saei khac khéng 1dm, nhung diéu ad cung thé hign ring , Dbing
phwong phap tinh toén 88, cé thd thu dwye két qua ohinh xéc hom so voi phiong phap

tinh thi thﬁng qua vidc xdy dyng dudng quan hé lqug trd chiu anh htm'ng cla nhén
%6 chi quan cua nguwdi tinh toan,

i
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MUA BAO O TAY THAI BINH ‘DUONG ..
(Tiép theo trang 3)
4, K&t lu@ H .
' Nam via qua, néu xét vl ad lugng céc con bdo xuét hign & téy Phai  binh
dmmg ndi chung, trén biln &3ng ndéi rien(;, chimg t0 ring kbbng phdi 14 mPt nin cb

'nhidu bao, P81 véi nudc ta, sy ‘wh hu’dng cla bdo cung tll’o’nft, a5t 1t va yfa, Trong ca
“n&m cbl ¢é 1 con bio ab by trye tidp wvad nudc ta ( con so 10 Nency) voi gc gld mgnh
phét dgt tdi clp 8 khi vdo ait lién, Céc con khac d3-bd hojc inh hudng trye tiép aén |

nwve ta ddu thudc logi &p thip nhigt a61 ( sic gid m@nh nhbt cﬁp 6 cép 7).Do v&y tac

hﬂi do zidé bao guy ra néi chunz khdong ddng k&, chl yéu anb huvng 14 do mwa 1du ma

cdc con bdo v Ap thép nhijt ddi dem lgi, Nhumg che agt nwa khong adn dép nén tloh
hinh dug ngfp cling it nghiém 1:1'Qn§> khong nbitng thé md tréi lgi b Agt mve - 16n do {p
thép nhigt a51 s8 7 ( tin dv cha con bao Hope) &l vio béc b@ 42 dem 1lai L mea
1cm r&t biu ich & nhidu noi chfn Akt -dwge théi ky khd hen > trén mito bz’ic . pwde  ta

m ra trong théang VI va VII
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