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COEFFICIENT OF RUNOFF " C"

100
090
Q80
070
= ®|e &
060 = =
= =
050 = =
= = ¢ .. #
& == o B
=t L7 "’:‘ &
. = G e
030 = oo YT
= o |® ole_& &
T —:‘—’.
[ ]
020 O
=
ol p
ﬁ y
IZ1SER 12 AP 1 AN
0 4
40 80 280 320
Q W;}\ﬁigﬁe\ﬂm%f% m gjﬁﬁ ME_]LIIETER PER HOUR&J
a@mo . STEEP,BARREN, IMPERVIOUS SURFACES
BAND 2 ROLLING BARREN IN UPPER BAND VALUES, FLAT BARREN IN LOWER PART
: : OF BAND STEEP  FORESTED & STEEP GRASS MEADOWS -
.[@_®] BAND 3 TIMBERS LANDS OF MODERATE TO STEEP SLOPES,MOUNTAINOUS,FARMING
TN BAND 4. FLAT PERVIOUS SURFACES,FLAT FARMLAND WOODED AREAS AND MEADOWS
'Tlh'l 2-16 m'mammﬁna QH'IRJIIJ"’?YKIN'\W]HBWJ'IM 8 numwmanwmmﬂ'w tnel




4 3
ﬂ11ﬂﬁ% a2-1 Huil¢Antnns Wia C (Stephenson, 1981)
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URBAN CATCHMENTS

PR

General Description C Surface
city sphalt paving _ 0.7 -0.9
Suburban business s 0.7 -0.9
Industrial heavy soil,+7° slope 0.25-0.35
Re51dent1a1 Multlunx 2-7° 0.18-0.22
llousing estates -2 0.13-0.17
Bungalows y soil,+7° 0.15-0.2
pParks, cemetrles -7° 0.10-0.15
-2° 0.05-0.10

Frequency facto

Recurrence inter
2-10 yea

28

SO

100

RURAL CATCHMENTS,

AN
2457 N\

Ground cover

Bare surface.
Grassland
Cultivated land
Timber

;ﬁm d\\ ons : Add or subtract

D) i : = 0-05
i
_o..ggéﬁﬂiﬁi_ ve> PR o
0.30—  Reécurrence interval<20y- :
rence interval>50y

-0.05
+0.05

X

al-precipitation<600mm:-0.03
-recxpxtanxon>000mm +0.03

)

ﬂﬁﬂ’&ﬂﬂﬂﬁﬂiﬂﬂi
QW'W&NﬂiﬂJ SJWTW]EHG d



R £ . o
G117 NN 2-2 ﬁuﬂwammﬂm C (used by City of Austin, Texas)

{(used'by City of Asutin, Texas) ’

Return Period (years)

Character of surface 2 5 10 25 50 100 500

Developed 3
Asphaltic ‘ 0.73 0.77 0.81 0.86 0.90 0.95 1.00
Concrete/roof 0.75 0.80 0.83 0.88 0.92 0.97 1.00

Grass areas (lawns, parks, etc.)
Poor condition (grass cover less than 50% of the area)

Flat, 0-2% 0.32
Average, 2-7% 0.37

0.44 0.47 0.58
0.49 0.53 0.61

Steep, over 7% 0.40 0.55 0.62
Fair condition (grass coven@n
Flat, 0-2% 0.41 0.53
Average, 2-7% 0.49 0.58
Steep. over 7% 0.53 0.60
Good condition (grass
Flat, 0-2% 0.36 0.49
Average, 2-7% 0.46 0.56
Steep, over 7 0.51 0.58
Undeveloped
Cultivated Land :
Flat, 0-2% 0471 057 !
Average, 2-7% 0.51 0.60

Steep, over 7%« 0.54 0.61

Pasture/Range

i FT’TJ“ET‘"M NN BT

m'i‘lzmun ¢ vmmua\:w (A5.NN.) qu

5.0-20.0

AR AIAT R UBIIRE e
: \ Ty 1YL
9 0-0.2 | 0.2-0.5| 0.5-1.0 1.0-5.0
qsﬁa 0.60 0.50 0.40 0.30
e Wy wiui 0.55 0.45 0.35 | 0.30
UUNATN 0.50 0.40 0.35 0.30
fM 0.45 0.35 0.30 0.25
ANWRSIBNNS 1599 | 0.40 0.35 0.25 0.20
FIGITOE  NHAS 0.30 0.25 0.20 0.15

0.25
0.25
0.25
0.20
0.20
0.15

4l.



S par _~
ANSN 2-4  duuszAnSveennivaoan C (ASCE, 1976)
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W 11IDY 0.70-0.95
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inan
fivinondy iy
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DARIUNT T

tun

Win
AUABIS0E
fnson
fingen/and

C —

3 :
@17 2-5 z'\‘uﬂ'x::%m's :

5 2 :
NS WIN ‘a

ﬁsna/wanawnguwuﬂuuu ' 0.75
hoyo ﬂﬁﬂ‘j ' u“f] Ejflaﬂ
nauaﬂ (] ?m

A0S IENNG ' : 0.40
AIMAGII0E /L NYAT 0.15
QRN A 0.70
NS0 In 0.35
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~ Intensity Duration Frequency Curve

" Station BANGKOK METROPOLIS
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(Linsley, Kohler and Paulbus, 2501)
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o . s
Lttt 2-6 gsl-m'\m')mna'mm'mﬁqzja, Tp

FoURL LAY AT TP (um . WINBLY)

Kerby/Hathaway § . fip R AR SR

L<40012717, Area<1@aere, s<1%
(1959) n=0.92(smooth pavement)

@.1 (bare packed soil)

9.3 (poor grass or rough bare)
8.4 (average grass)
2.8 (dense grass, timber)
Bransby-Williams
lzzard (1946) retardanee coefficient
.007 (smooth asphalt)
2,812 (concrete pavement)
08.846 (close clipped sod)
2.96 (dense bluegrass turf)
Kinematic wave 7. 0L namt 4582 | [ -Manning roughness

- formulas - coefficient
Morgali end
Liﬁsle; (1965)

Aron and

Erborge (1873)

E )
wn @ 4

A —

< ¢ :
i o= AN ﬁﬂﬂimuﬂ']’jﬂﬂ'] i
L = MmNy a@'ﬁL 5 a El
s = mmmaiwaoﬁu% (31, 730) : '
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ol
Inc. (Huber et, al., 2518) 1(«1::1\'\‘51!1 aﬂﬂfli‘am\m'nw'awzi'\wm'x"un'svn'mm‘lu
-~ ¥ & d
LR HD mam'n L ﬁ's'\"vma" aaﬂuumsnn-szmzlmnuﬂﬂuﬁau’n’mfauu 'mmuu NN
N g Tosivpsit | g y!
LRNLAEWUN LAY AN mra-'nmm\n mmaaauamﬂmm'\ﬂ ﬂmqmzm'ma\n.,w
!l
FEUNEI muu LLUARAY SWMM wmm*mﬂ-svﬂnm‘l‘n‘nmum\lmmammnmmmummu
'aamn‘lﬂ’-mmma\a‘lwu 4 mzxLvmmq‘lwmmmma"ﬂ'mﬂ'sxsmamxmaLum '-nm\amn 3
(Huber et al, 2527)
SwMM Lf]‘tﬂﬂmmﬂ'lmﬁ‘flﬁ‘mmﬂamnm nﬁummmem/mm‘lummum ﬂum

- &
mﬂuavzmﬂmummv'svnnm's"u'mm, ‘ nﬂﬂmmﬂ‘lmasz\’muaﬂ‘ssuu, ij'luﬂ"!‘i

ﬂ-suﬂwnmmmnmaun\mmwmna\mm\\ag\ TR R T Tl

g - s -5
wam.mumqmuqmmmn A% 9LADIT , yhau lefuiasas  IBM  360/65
H — 4 0 4
waﬂc‘q’wag‘lugﬂm'sw, NIV sﬂﬁwuﬁ :"a:qa"m'\muﬁmflmm sgmn&'mﬂ'\‘s
s } ’ F e , s - '3 °
ann luszi a"aumqmuqnm Wit st 56 \ AADY, ARDAUAIH WLUINRDY

SWMM 3 llsunTaviantlaen Sl 2-19. A@ EXCECUTIVE Block, RUNOFF
Block, TRANSPORT Bloc RAN B STORAGE/TREATMENT Block, uaw
RECEIVING WATER Block ’ i

1. EXECUTIVE o Logical Unit (Aa@/imb
‘lﬁﬁﬂm'iﬂ?xuﬁumi'aa?uﬁmdm‘ﬁ ' W (output unit) uazmNE

d . ” ul o " - ° -
muwaﬁ"smn': (scratch file DURD fIURBAN LA muquuazvsaﬂ‘lﬁn’a}"aﬂ

LA . :
< B e
2. RUNOFF Blpok um’mmu'ﬁmm'w?mw '-nﬂuamc.}u Tos'l¥
mm-s"nmauﬂumdm [R9i (linear kine &) ihing Tl

ANNIB AU TR L \iae ja“éi?if RETTRE qamﬁmwﬁmt?a'-nﬂn”r:%ua\ammw

u-saumm’nmmn‘lum\mwngm'n LR 1SS L AT RATUEH 23T L BIAL AT
‘Tmsnm‘lw'wsm'\ﬂ %ﬁ@%ﬂ%ﬁ Wﬂ %fect.) WAzAIA1IAILAN
17 e

m Toa W35
7"’31"\&92\1&'4@‘14 THAILL Eﬂz mﬁﬁlﬂﬂﬂwﬁ 8:::;‘12:7&”%

e ’h’wm‘smmwamuﬂmﬂﬂm‘lmﬂau UaY umm-smmuﬂ'\ﬂm LE23 LA TR
mmm?emmn T laTasna, Juen, uay ﬂmmwﬁ‘wnm‘lm 9 B I

. EXTRAN Block mm’ml,ﬁummﬂu TRANSPORT Block ’h’mﬂmmﬂﬂnm
ﬂ*\':'l%m'lunw'sumau'maﬂdﬁmw'mnm'suu‘usﬂmﬂm\a (loop)  l@8d1RRITELLILIN
#eas  link-node Tanaonwae Aaamn adion T T R N ET T PPt

(partial surcharge) ua"aﬂﬂ'smmmuﬂﬂmmw q ?ﬁ“.y’i'ﬂﬂ"l?ﬂ'l‘i\lﬂ'\‘lmﬂﬁu’ltaﬂ



e
RIUAY .
Wiy ‘ ~ - _ :
Tt % % st 4 Fpamatayasn .
i £ ¥ LS AN SPORT, STORAGE OR TRANSPORT}
P’w{m P - 3 AR RAN OR EXTRAN !
122 TER D : L‘#“J"J . A\ E E
A 2l B dacs > :
- — — ¢ 1
BN ST | : :
RUNOFF | *OD TRANSPORT XTR STORAGE | __ +d RECEIVING WATER | ____ ,le
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| & 3
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PP | < ) i
uuun'\'s‘lwa‘lummasLﬂamuma\mau (the gradually varied, unsteady flow

equation for open channels or Saint-Venant or shallow water . equation)
mmﬂuusu mawrmmﬂmzrmmq explicit finite-difference \1mam'\ﬂ'\ﬂmn
link WIANBUAT mmwn node Winlan (manhole) 178 e 9

, 5. SI‘ORAGE/TR.EATMENT Block 'a:,mmnm'm'\wa'mmmm'wmnﬂﬂmwsaunxa
m'sﬂ'suﬂ':\mmmwm T@a‘l’n’ﬁumma Lua Nt f]u"mﬂ'\-sms-’nu ua"'vn‘lmaam“‘lﬁ 27819RU
ﬂuﬂ'\ﬂm wa W1e, ﬁmn, WALDBIVA w:mm\mm’ammmmmmmﬁﬂ'mnmw

NRTITS ‘m.lﬂuLﬂGI'TIﬂﬂ'\'S’S"U']tIu’I"NI’*LLWR 931

REVEIVING WATER Block F‘r

m Lﬂﬁ')ﬂﬂﬂﬂlﬂ")m’\ ummwnmuww-gw mmwamuwm-smn b ﬁu'iumﬁww'ﬂ'm

vmwm LLa'l‘l':‘fﬂ&lﬂ'l‘S‘[ﬂlm _ 'mna\m'rs‘lnammaﬁ'\an': LAz
N WARWTRET L BRI AT - . I;ml‘method) A lEn1auwInTEane
o B | o
PRSHAFIIUAENNT L URER g AT ﬂ“\iw ‘
o ° ’ v < o

ﬂv:mumumam SWMM A6 3 (Huber et al., 2527) THi1muian
3 o S : : S " o <l -
ANuINANUABAYIANAR STATI | [ SR as)ﬁmwnmatumnm‘lﬂ‘hmﬂﬂuas

ATMNRENT s Lye
g

(unadnsias 1R agn panEs wHRIERs 2 URaA Aa RUNOFF Block

WAy EXTRAN Block 'Tm\n' ’1\333}1@%}‘4‘)5. oS 61 'sﬂn 2-20 z?m’fmmﬁlj' was

2,721 n@?‘f[

wHINTE umnmmwasf}msumbm zmaammu T R TR e Tt

S o n’mﬂ‘;ﬂﬁ%ﬁﬂﬁ ﬁ Wﬁj\ mmﬁﬂm it e
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EF . .
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8) anenITrunaunnan (outfall eructures)

- O'flu a4 % w
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< g 1 : .
m:,ﬂ‘m\;h?ﬂﬁ (Fourier expansion of the diurnal tide stage)
Htide = 'Al + A251n(WT) + A n(2WT 3 sin (3WT) + Ascos(WT)
—-—(2.17)
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