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L LOINOI PAU

Nam 1979 Rodriguez - Iturbe va Valdes d€ ra 1y thuyét dwong don vi dja mao,
sau d6 1a Gupta,Waymire ( 1980 ) m& rong va phat trién... Nhu’ng tic gia niy dua khai
niém cd hoc thong ke vao nghieén ctru sy tap trung dong chdy clia dam dong chat diém
nudce trén luu vge, m& ra mot  hudng méi cho vin dé nghien ciru thuy van, Eam phong
phti v phat trién them mot bude 1y lugn tap trung dong chdy. - :

. Bai nay gmﬁ th1eu nhitng nét co ban vé dwdng don vi tirc thoi dia mao (GIUH),
phuong phap xac dinh him mat do xac suit cla thoi gian chdy (thoi gian chd doi ) va
'quan he¢ gitta dtro'ng don vi dia mao véi mo hinh quan mem tap trung dong (.hay lwu”
vuc ciing nhu mot s6 van dé ¢ ang dung va'tén tai. -

. IL.CO S(B LY LUAN VE DUGNG DON VI TUC THOI DIAMAO -

GiA thiet c6 mot don vi-
mura hiéu qué roi déu trén luru
-vic nhir hinh 1, lvgng mua d6

* sinh ra mot, qua trmh luu Iwgng
& clta ra, @6 chinh 12 duo‘ng '
ddn vita ky hieu 14 h(t). E
Goi S( t') 1a hrong trit |
nude cua lai vire, Q ('t) 13 Iuu
lugng ra, T ('t ) 1a lvu lugng
vio. Theo nguyen 1y can bing
nudce ta ¢o:

48 _1(1)- Q1)
d t>0 (1)'~

Ly g1a1 theo quy luat e
thong ke clia dim dong ‘chit ST
diém nuédc. Cho I, dai bi€u th€ ; i

~ tich nudc phan bo déu cung cap_ . | A
* cho luu vie trong mot khodnh . }:j‘/’ Matchtcian
“khic ndo do, thé tich ndy don e )
,(so rat 16n) giot nudc dOc lap ’ﬂ .
lin nhau hop thanh, trong d6

mnn'x'no hum hn.vuc SCERE
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mm mot giot nudc cd dung tich biang U, t
IL,=nU
bt T(1<i <n) 1a thoi gian chay cla chdt diém nuée thu i, chi c6 nhiing
giot nuéc c6 T' > t méi hinh thanh S(t), do d6 co cong thirc sau:
S(t) =L ZI“m)(T‘) - @"

n

| [1.0 T>t

Kihign  Liwy=1 \ :
Lo T<t

Tu tx én ta thﬁy S(t) 1a ty s6 guxa s0 giot nudc chdy toi mat cit cita ra tai thoi
’dlem t ( tinh tir lic mua ) so voi tong s giot mua, ndi cich khéc, 13 xac sudt cla g1ot
" nubc IAy ngdu nhien chdy t&i mat cit clta ra tai thoi diém bat ky.

~Khit=0_ xacsudt bang khong

Khi t— o - xac sudt bang 1.

' Vi n rz’lt 10‘n (n—>ow), T doc lap 1ﬁn nhau va ¢ cung ‘mot dang phan phoi

?xac suﬁt F(t) “Theo lut so 1o‘n ta cb ding thirc sau =~
Kyvong, E[I(,m)(Tl)]_ 121(100)('1‘) P(T‘>t) : :
” m e o R T (3)
"1 F(t) T
thay (3) vao (2) va Vi phﬁn theo t duge

sm Ld {1 F(t)}

Sdt o dt
d S(t 2 Iof(t)
dt

Vil(r) la mach xung tic thoi don vi, khi t> 0, (£) =0, cho nen Q( t)1a th lufo‘ng —

racaa I(t ) tu’o‘ng ang, do do Q( t)= h(t )

u(t,_».y-dsgt}_ Lf(t)-
L dt

Khi10'=‘1.0thi:‘* B SR : S R R T
S o hty=fty )]
R rang da chung mmh duogc sy tmmg dong gnra h(t) cha dudng don vi tirc
thdi diamao  véi f( t), ham mat do xac suit clia thdi gian chdy cla: chat diém nuéc.
Thoi gian chay (Ts) 1 thoi gian &€ mot glot mrorc ta1 mOt vi tri bat ky cla hm
vyc chdy t6i chara ( tmh tll' tho’1 gian bt ddu mua ). - 2 L

Giot nudc phai sau m(’)t thai gian chdy mai den mat cat Cu’a ra cac glot nuéc -
khac nhau Tz khac nhau, nhung chiing cb cung mot dang phﬁn phm xac sudt. M6i mot -

- gjot nuédc roi ngau nhién trén mot vi tri cua luu vuc d1 theo rnOt 10 tuyén nhat dmh
- theo sudm déc-va mang song chay t6i mat cdt cua ra. ‘




pdf - ham mat do x4c suit cia thoi gian chay Tg trong luu vue bing téng  ham

- mat d¢ xc sudt cla thaoi g1an chay ngau nhien T cla cic giot nudc chay theo mot 1o

tuyén nhan vé&i xac suat ham s6 clia 1o tuyén dob.

Khé nang di theo mot 10 tuyén cla mot giot nuée bat ky so v&i tidt ca cac kha
ning cua lo tuyén 13 xdc sudt ham s6 ciia 16 tuven dugc xéic dinh theo khai niem phan
cip song cla Strakler va quy luat dia mao cta Horton [3].

Qua chéing minh trén day ta thidy dudng don vi dia mgo cia luu vuyc tuong
dong v6i pdf ham mat do x4c suit cha thoi glan chay trong luu vyc,

III. HAM MAT PO XAC SUAT CUA THOT ‘GIAN CHAY

Viéc x4c dinh ham mat do xdc suat cua théi gian chdy trd thanh van dé mau
chét. it C; dai bidu trang thai clia so6ng ngoi, (1< i< Q) daibiéu trung thai
cua mit doc , 14 s6 cilp 16n nhét cha lru vuc. MOt giot nude roi tai y; hodc ( C; ) nd
s€ chdy theo tudn tu duéi day: |
Quyticl: v, » G (1<i’<VQ);

Quytic2: C;—>C; (I>i, i=12,..,Q) : -
Quy tic 3 : Cg, 13 mat cit cita ra gmt nudce l\hong thc vuat qua tl ang lhdl (.,,4.,

Lﬁy ba c&p lam vidu (hinh 1).: duéng di clia giot. mm'c S -( Sp, 85, 8:.8;)
,qu i :—_-)Cl—)Co'—)C'; —)C4
N So  Yi '—)Cl'——)(.3 —')(»4 :
. % Y2 > C?“)C3 ——)(4'
'S4 3 => Cs °—>C4 e i
Vcn IO tuyen bat ky S, th1 P(S )-ham x4c sudt cla 10 tuyen la

i s “P(S)=0; (0 )XPcmz +Peraedr PCI\—ICL (S )
Trong d6  Pgg dai biéu - X&c 'suat cla song ‘cdp i chdy vio song cap
o 0+ 13 xac suat ban ddu. Vi tri ma giot nudic roi trén lwu vue ban diu 801
Ea trang thii ban ddu. 8; bing ty s6 gitta dien tlch cua song thu‘ 1 50 v0i di¢n tich luu
vuc.
~ Véi cac t6 hop 10 tuyén va thoi gmn chay khac nhau duorng do’n vi dia mao
duorc biéu thi dudi dang tich chap gitta P( Si Y voif(t ) nhu sau..

h(t)=X fc1(t)* fcz(t)* oo fe(t) xP(S;) : (6)
 seS T -
B S= (cf,cz,g, C).” <
Gla thiét ring f( t ) ham mat do Xac sudt cua thm yan Lhay clia 1,101 nudc theo
19 tuyén tuan theo ham mi: ‘ ST
i r(t)—xxe o | (7)
trong déo: ' . T
A 12 56 ddo clia thou gian chay binh quan cua cap thit i duorc xéc dinh theo toc

©do dong chay bmh qufm trén huu vye V va chiéu dzu cua cﬁp song tuong tng Li.

LJ_ e e (8)




Ly luu vue song 3 cip 1am vi dy. Khi Q =3, ta c6:

h( t )= P(Sy) xfei()fea(t)+fes(t)+P(S2) Xfcz(t)*fcs(t)+P(S3) Xfea(t)fes(D)+P(Ss) xfes(t)
' 9)
"[hay cac dac trung dia mao, thuy vin [’%] vio (7)+(9) va bien @6i [1], ta dugc
dang lhtrc cu thé ctia GIUH nhu sau : |
Z’ ’13(’1 P ) e»/l,t + j'1’12/13})12' e_—'i.zr
(’12"’11)(/13“"’11) (/11—’12)(’13—’12)

+ /13(/?'1)'2_2’113])13)
A, —Ay)

h(t) = 01(0) [

e—;lér'] ”+v

%1 ;{/1 ;t/l + /1/212:1;13 e ] +0) e
Twong tu, ta cd dang thitc cu thé cia GIUH cap hai [2]: -
h(t)=0 (o)xx,_zx(e“‘-e“‘)+92(o) XAgxe ™ R 1~1.)

» A=Ay
Neu toc do chay & batky noi nao dé tren lut V\IC ‘d8u gidng nhau (thudng 14y
- t6c do binh quan ), thi c6 thé chitng minh ring ‘ham mat do x4c sudt cla thoi gian chdy

14 dudng cong dién tich - thdi gian cla luu vic. Khi d6 dang cia ham mat do xAc sudt

hoan toan quyét dinh bdi hinh thirc cia trudng trayén dan chat diém mIorc
Trén-quan di€ém dia mao- phﬁn bo theo khéng glan cua thoi glan truyen dan

" clia mot luu vyc cho trude phu thuoc vio sy thay ‘d6i clia do ‘d6c mang song, suy ra.

ring Tty s6 giira thoi gian chdy-cha chat diém nudc tir ngudn dén vi tri x trén song o
voi thai gian Ch'ly truyen tr ngudn t&i cla ra cua hru virc theo quan | he sau : ,

Lo T-1 (l-V)x(l p) - 12)
: tron‘g a6 i S TATER LS BNSEEDRE IS S P TEREINE IS I
v-( ZAI )( EAl )"‘ .-lL . | sy
p= { Z(Allplﬂs)} { Z(Allpu-o’s)} Pt SRR R (14) :
;:4 d’ : ( .

. Ah - chleu dal cta doan s()ng 1 ke tit nguén
. pi=:d¢ doc cha'doan song tuong {mg

A n - sg doan sOng dén diém x

N so doan song dén cita ra:: SOy
Y nghla cud l Vi I_, tham khdo hmh 2

Phan tich thém ta dugc : F
TR AR T T S T=V !mx ( 15 )
_ —— Song chinh & day m la tham sO phan dnh tOng hop
—_ Songaohinh . djctrung clia mat cit doc song.

Ngudn song
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Cong thirc (12 ) ~ ( 15 ) chi ra ring chi cén biét thai gian chdy cia luu vue, hoan
toan c6 thé dua vao tai litu dja hinh c6 thé tim dugc thdi gian chdy binh quan ciia cac
cip song. o o '
III. QUAN HE"VOI MO HINH QUAN NIEM |

- Nhu¢ Hi€u Phuong[2] da chi ra ring nén ding dudng cong di¢n tich - thdi gian

bi€u thi ham mat d xAc sust ciia thoi gian chdy ciia mjt déc, ding cong thirc dudng

don vi tirc thoi clia kho nuéc tuyén tinh, tirc ding ham mat do xac suit dang mi Ae™

biéu thi ham mat do x4c suat thai gian chiy cul song thi cd thé suy ra ring duéng don

vi tiic thdi dia mao chinh 13 dwdng don vi tirc thdi cla mo hinh quan niém tap trung

dong chdy ctia Iwu vuc hinh thanh béi n kho nudc tuyén tinh noi tiép cd xét dén nhap
lwu khu gitta[3]. | o . ,

~ Nhom nghién ctru émg dung duong don vi-dia mao di ap dung cho Iuu vuc Pi

- Céng va mot s6 luu vyc khic, cb so sanh ket qud tinh toan véi tii licu thue do vi voi

_cic phuong phap khac thdy ket-qud kha phi hop: (Hinh 3). » v+ .
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Hinh 3. QUA TRINH LU TINH THEO G.L UH. Teoid
Tram D4 Céng(thuc do:--, tinh téan )

i




Tuy vay day moi 12 két qui budce ddu, con nhiéu vin dé cin phdi tim hiu them, hon
‘nita noi dung mot bai bao ciing khong thé ndi hét duge. Dudi day c6 mot s6 nhan xét

s bo. |

1.Ly luan hién nay ciia GIUH dya trén hai gid thiét co ban

- Quan hé giita cic chit diém nudce 1a yéu, tir do dya trén khai ni¢m co hoc
thong ke rat ra duge ket ludn quan trong la dudng don vi tic thoi cta luu vuc 1a ham
mit do xic sudt cla thai gian chdy cla chat diém nudc.

Néu tdc do tap trung dong chay déu, thi duong cong di¢n tlch thoi gian chmh
{d ham mat do xac sudl thoi gian chay. :

- Ding ham mil d€ mo td ham mat d¢ xac sudt thm gian chay

T do ta thay dudng don vi dia mgo ¢d khai ni¢m vat 1y rd rang, song viéc gid
thict quan he gitta cac chat diém nudc 12 yeu khong hoan toan chinh x4c.

2. Phuong phap doi hoi it tai lieu thily van, cong thic (7) dén (15) cho thdy
ring ¢o lhe xac dinh dudng don vi dia mao ti¥ tarligu dia hmh Vi vay viéc st dung ty
le bin dé sao cho thich hop 1a vén dé cdn nghien clu ky.

3. Do su twong dong gita mo hinh dudng don vi ‘dia mao v6i dudng don vi
thco mé hinh quan ni¢m nén co thé cho ring do chinh xic cta hai phuong phap 1a
tuong dudng nhau. Pudng don vi dia mao s ding ba. thong, s0 nén tinh linh hoat cao -
hon so voi.dudng mo hinh quan ni¢m ch1 6 haithong s6 K vin

Pay 1a viin d& khi m&i mé & nude ta; viee nghlcn clru cua chung 1061 chua dxrorc
nhiéu, nhung vi tinh wu viét cha no 1a sk dung tai heu dia hinh nén co6 thé ang dung
trong trudng hop khong co tai licu do dac thuy vin, vi vay chung t01 manh dan glcn -
thi¢u d€ moi ngudi st dung.
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