21

15

211
Huggin -~ Monke (1968)

Osborn  Lane (1969)

Wesley, Winsor ~ Williams (1987)

Sahool (1988)

283

(Lump System)

HYMO

85 13

Soil Conservation Service

Clark Model
Clark Model

Clark Model

Clark



MODEL”

Mizumura  (1995)

212
(1993)

15

25

7,600

1250

(1996)

HEC3

HEC-3
HEC-3
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2.2

Chow, Maidment ~ May (1998) 2
(physical model)

abstract

(time) (space)

abstract abstract

(1) Deterministic model
(1) Lump model

() Distributed model

(2) Stochastic model
Deterministic model

221

(Mean-areal Precipitation Depth Computation)



(Average
Precipitation)™ ', N T
I W tw
Poe = - Q-
PMAP
P(t) / t
. : /
2]p(f) I
(1) (Arithmetic-mean method)
2) (Thiessen Method)
(Thiessen polygon)
2-1
(3) (Isohyetal method)

21 .
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8c
421"

(2-3)
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2.2.2 (Optimization)
Curve Number
(Cp)
Snyder
(R Clark
1) (Goodness of fit hydrograph)

(Objective Function)

(Peak-
weighted root mean square error objective Function)
2= £ (q0f)-gse e (2-4)
N{ L] (mean)
Z (Objective Function)
W
qalt) (Ohserved Flow)
s
10(peak] (Observed Peak)
08(peak)
10(nean]
2) (Search Methods)

(trial and error search)

Univariate-gradient Search Nelder Mead



AXII

15

Univariate-gradient Search

Univariate-gradient Search X"
f(1k] k
X"+l=x"+Ax" (2-5)
Ax" gradient Method
Ax"

di(x

™ N, / —— 2 d 2f(xk) )
B Yy = foc ) (xR oxf) b +j(x K OT (2-6)
f(x“+1) kel df(o]ldx fo)ldnd ' 1
f(x"H) (2-6)
0 P+ (x» . x. 1A 17>
i — dxI (27)
AX" =x"H —x"
iffx )
AX" = - 2- 8
i)
dp)lde offp)ln [
() X
X" = 0.99x" X" = 0.98x"



() b1 )10 A )l
Axk
1%
Nelder ~ Mead
Nelder Mead
2.2.3
1) (rainfall excess)

(rainfall excess)

.. Soil Conservation (SCS method)
! 5es
ses (Soil Conservation Service)

F_ R
Rl

P =
F =
i
P =

P=pP+tF
29 (210

. _ (P-112

16

A2 - A

Simpler direct search

(Hydrograph)

¢- 10

(2- 19



/8=10.2S

(2-11) &(2-12)
_(P-0.25)2
P+ 0.8S

cn (Curve Number)

— 25400

CN

(2-13) (2-14) (Pe)
CN Ses CN
SesS

CN

Y AQV,

Gl composite

CNoimlse —~— CA
N CN | A=

(hydrograph to direct runoff)

Snyder Clark

17

(2-12)

(2-13)

(2-14)

(2-15)
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- Snyder
Snyder (Appalachian)
10 10000 30 30,000
—> -

Discharge per . ; __).
unit excess i, g
precipitation s )

depth

Time
2-3 Snyder
Snyder 1 (Standard Unit Hydrograph)
() ()
Sl (2-16)
1
(basin lag)
(2 (PSLL (2—11)
i ()
| (outlet)
(km  miles)

Lc (outlet) (centroid) (km

miles)

(1 0.75 1.0
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(Standard Discharge Peak)

C?.CD
q.—=
tP
I (cmstkm2  cfs/mi2)
(1 2.75 640
()
it 0 (gaged watershed)
(ungaged watershed)
Lo b
(Basin  map) (i
basin lag (R}
() PR=550 MR=tr =1 0 =1
() 55 R
standard hasin lag
=== 2-1
=t (2-19)
—-bL "—rR
.% 'J'R—'-l
2 Ypr —
E
|- Iy - &
Time

2-4 (iR 5518
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A
R " (2-20)
(Ih)
| =2 -2
qu
C3 =5.56 1290
Clark
(Linear reservoir model)
Clark (continuity equation)
ﬂ[:1’-0’ (2—22)
— |
it
I
Q!
(Linear reservoir model) ! t
,= R0, (2-23)
R

), =-C 2+Q1 (2-24)



f «an iml8) »
% 04 18158

2

Finite Difference method

Qt=cJ1+° 0- (2-25)
1 t1 t
CA CB
c= A (2-26)
R+ 0.5Af
c8=1-c. (2-27)
Clark (linear reservoir model)
Lumped System Clark
(Delay)
(time area histogram)
(AY)
(2-25) ! Q
3) (Routing)
Muskingum
Muskingum
Muskingum
2

(wedge storage) (prism storage)



Wedge storage
=KXU-Q)

Prism storage

=KQ

25
KQ K
00 05
S=KQ+KX(I-Q)
= K[x1—({1—X)Q]
Muskingum
X=0
05 ( )
0 03 0.2
[

1= K[xI. + (1—X)Q.]

22

KX (1-Q) X

(2-28)

(2-29)

(2-30)
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= KX+ (1-X)Q 4] (2-31)

(-30 (3-31) (storage)
(Af) (2-29)

Al =KXt (- X)QR- [X. + (- X)Q, ]} (2- 32)

0 0.5

L- .= ) )At- (Q) +2 ')At (2- 33)
(2-32) (2-33)

Q:#1= CJa1t C )1+ (301 (2-34)

At-2KX
2K (1-X) + Af

Af+ 2KX
2X(1-X) + Af
2K(1—X) —Af
2X (1-X)+Af

¢, +C2+c3=1
Muskingum



4) (Modeling Baseflow)
2

Chow, Maidment ~ May (1998)

0= QK

Discharge

Direct surface
runoff

_—Baseflow

Time
2-6
2-6
k t
1
HEC-HMS
( Falling Limb) 2-1 threshold

threshold 0.1

(2-35)

24
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1000 threshold 100

threshold
threshold flow

Discharge

Time

2-1

threshold

threshold

2 2-8 2

Discharge

— Threshold — X — — —f— — —_——

tewtial flow!
Initial flow il flow
~e" recession
-~ - - v-"' acession - — =
_— Ve . -
el T Y
Time

. ol ” ¥
a1 2-8 naluamsATiTaINsaRauiaifuns YN aneeauaEqe
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1)
o (1984)

(Subsurface  Flow)
2-10

2-9

wi

2-9 !

(Overland Flow)
(Groundwater Flow)

2-10

26



(rising  limb)

(recession curve)

1= qofkt)
t
(semi logarithmic)
2)
=-JLH
Cd
a
t
h=t]a
5= §1(0 0]
(2-39)  (2-40) (2-38)
S[- )=

21

(2-36)

(2-37)

(2-38)

(2-39)
(2-40)

(2-41)
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h modified water depth modified cross-sectional area
0= cexp(-K] (2—42)
Q= Cdal = *jigh (2-43)
N = (c2/ 29)exp(—Lki) (2-44)
(2-41) SO ANN LR

(2-41)
e (2-45)
<t
(2-45)
[ = ¢, exp(— ]A ----- ) (2-46)
ol (2-40)  (2-46)
ok : [A29 (2-47)

¢t 1 (2-48)
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(2-45) A
( 2-11)
2 kg =19
A_
g
2*.:5/29/A' .2k0: "IA

\
7] |‘
S|t
< |1
R
R
H
S
2
3 Oy

\\Sublurface Flow
Overland Flow
h8 h,
Modified Water Depth h
211 h

Lag Time

Lag time (t1)

hna
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AR (3 (2-49)

R(t-tl)-Q(t):—d (2-50)
R(fF—f() t— 1l (V)
Vo= Jf(h)dh =2 AAfh
0

1y = s (2-50)

| AR (1) Q{1 = Jjsctf (2- 51)
(N [+t t (2-41) ,(2-45)
(2-51)
R RATTR LE UTLRPTRA _
[AH\:MH,)M i IR S URET) (2-52)
-JLgh —=r12gh )AL 2= 3Q (M At

. Ratt LAS[h - Atr2gni2

2-
At At~dgi2 (253



AL

RAt+ 2A0] h - AtA2gh/2
2A+AtNT2

RAt+ 2AS4h - At-§2gh!2
2A + AtJgTz

RAt+ 2AgV h - At*j2gh |2
LA +At-$gj2

- b= 2kRAL+ Q(2-kAY)
L 2+ kAt

tHht

2KORAL + Q(2- k0At)
2+ koAt

Q,_2ksRAt+ Q(2-ksAt)
2+ ksAt

1 2k RAt+ Q(2-k At)
Q = 2+ Kk gAt

Ok ks Q8 Qg

h>h

h >h>hg

hg>h

(2-54)

; Q>Q3

, Qs>Q>0Qy

; Q. >Q

o4



2-12

(2-43)

Water storage (V)

D {1-4i)-0 (1) = TA{dsihle

(2-47)

(2-55)

{110 - 0 (1) = (F k)dQ d)

Q)

(2-56)

(2:50)

32

(2:50)

(2-55)

(2-56)

(2-56)

(2-57)



(2-56)

0= exl

. "kmF(r—t)exp(kT)d“0(120)]
1M

Q)= Qt=tlt L)exp(~k(t-t'-t")) t>U+tr

R

Q)= [ - exp(~k(t- 1R+ Q(F= O)exp(-kt)

Rainfall Excess and Runoff Discharge

(2-60)

Rainfall

ok ks 1l

Y T
- - -
- -
-

N Effect of Rainfall

pe

‘__‘Zt!hct of Previous Flood

2-13

3

(2-58)

(2- 59)

(2- 60)



	บทที่ 2 การศึกษาวิจัยในอดีต และทฤษฎีที่เกี่ยวข้อง
	2.1 เอกสารและงานวิจัยที่เกี่ยวข้อง
	2.2 ทฤษฎีที่เกี่ยวข้องทางอุทกวิทยา


