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SWMM INPUT:
SUBCATCHMENTS algay)

® & ¢ o o

2

4

Coordinates (can import from GIS)
oY (GIS i o LBl oSas)

Rain gauge (rainfall hyetograph)
b1 ! (el &Sl L)

Outlet &l
Area Ll

Width «2
Slope (%) &

Percent imperviousness
dolasl 4 ) !
Roughness s

Infiltration parameters zLs,Y ol

£
Properly Veue
Name il
X-Coordinate 1939848
Y-Coordinate 8093233
Descaption
Tag
RanGage RG1
Outlet 9
Area 10
“width 500
% Slepe 001
% Impery S0
N-Imperv 0.001
N-Peiv 0.10
Dstorz-Impeiv 005
Dsiorz-Perv 008
%Zeroimperv 25
Subarea Routing OUTLET
Peicent Ruule) 100
Infitration HORTON
Groundwater NO
Snow Pack
Lond Uses 1
Inibal Buildup MNONE
Cub Length 0
Ussrassigned nams of subcatchment

18

SWMM 4 Asld) Galgal) edlisa . (5) Jeill

Nodes il 3.3.1

bl mland) cld L) ol Jia Lalds ccdlagll L&l G Capall dUai die 4 cilabalidl)
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EBlay 05S Lavie Liis Alagrame alaliill vie Ll bl ol o (S WS L iladaliil) die iyl
8 A5 (sSi land) iy 5f A e iy ledalil (e a0 of bl s3gd (S ¢Ailian (g)laal
bl iy e Lgypeat ) Basall Sy Gl anys byl adalil

il o133 (S5 py

|

o bl Ll R lalas

el Gasll =

T e nR (i) eal) tie 404 48,00 el Aabia
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SWMM INPUT: NODES i

¢ Nodes (manholes)

PRIF @) :
. Propert; Value
¢ Coordinates e S
= X-Coordinate 4042110
(can import from GIS) ptsmnims Pty
-"-'L_g:v‘-i—”}" (GIS ils o0 Lﬁ-“-’-#! gs-ég!) Description
Tag
¢ Inflow (cfs) Ls14) el S L
Treatment NO
Invert EI 1000
¢ Invert (bottom) elevation :Z.Eﬁ: -
&Lﬁ.ﬂ & g0 Surcharge Depth 0
Ponded Area 1]
’ MaXimum depth JO‘E‘G@‘ &A—'J‘ User-assigned name of junction

SWMM 3 sial) cdldna .(7) Jil
Outfall Nodes cuwaall 33 1.3.3.1

D) 6 Abealall A8l agnll Cappail addid Copeall ol 8 Agles sie & Outfall cilicad
Aslu (e Al g 151 dal e .Dynamic Wave flow routing Sl dasall (3855 @l yaas
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Lyl sl 3 ol ozl gl Gec w
Sl lpal) Alal Gilsal il m
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eatied) Jd (e djaal el el ALl m
b Lo Jai iliaall Al cDA) DLl
glall gt
sl Cuagy dagaall gyl g m
ccadl e gabll @l s (gsa) pae S Sy Jend daiia) Dlsy 0y

Flow Divider Nodes (il a6 a8 2.3.3.1

omrde e ST Al & o Sy Y i) sk Ll sadae Ayl CliN) iy asE die a
Aaalipal) dasall @lsl Gt 2] Ioguss a ol Jalahs S pal) Aagal) gl Jpnis Alla 3 Lt Jadiyg
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Parameters @ Shape Parameters @ Shape
Circular Full Height Circular Force | Full Height,
O Mamn Roughness .
Filled Full Height, Rectangular - | Full Height.
Circular Filled Depth G Closed Width E
Rectangular — | Full Height. Trapezoidal Full Height,
Open Width Base Width,
L] SaeSpes | I
Tringular | Full Height, Horizontal Full Height.
Top Width v Ellipse Max. Width 6
Vertical Full Height, Arch Full Height,
Ellipse Max. Width 6 Max. Width a
Parabolic Full Height, Powar Full Height.
Top Width Top Width,
u Exponent
Rectangular- | Full Height, Full Height,
Trianzular | Top Width, | [ Top Width,
Triangle el Bottom
Modified Full Height, Full Height -
Baskathandle | Top Width a '
Horseshoe | Full Height P Full Height i
Catenary Full Heght Semi- Full Height .
- a
Baskethandle | Full Height i\ Semu-Cucular | Full Height e
Iregular Transect Custom FullHaight, | ~
Natural Coordinates w Closed Shape | Shape Curve
Channe!l Coordinates

laall Lajal) alaliall Zaliall JISEY) .(9) Jeail
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Q = 1.318CAR%®35%5%  : 1illiy — ()3 daea sasiall LYl Cilaals Jal (e
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ROUGHNESS TABLES

Manning's Roughness n for Closed
Conduits

Manning’s Roughness n for Open

Channels
Cﬂllﬂlﬂlruﬂlel'lal s mdl:lllllg :I Channol Typo Manning n
Asfh-sdu-;&»mml Ripe nntt-nn : F nod Clantiols
Biick 0013-0017 Asphak 0013-0017
bl -~ Brick 0012-0018
~Ce ] 2 S0015
t;ael?:ntlneduseal 0011-0015 e 0011-0020
Concrete (monolthic) - Rubble of riprap 0.020-0.035
Smoath forms 0012-0014 - Vegetal 0.020-0.40
- Rough foims 0015-0017 Excavated or dredged
s TS - Earth, staight and  0020-0030
g. . m{;p tal uniform
orrgst mets| e
(Ili‘-i!?’x 2-21in o - Earth. winding, fairly 0025- 0040
corugations) nkomy
- Plain 0022-0026 Rock 0030-0045
- Paved invert 0018-0022 - Unmaintained 0050-0140
- Spun asphak ined 0011-0015 ""ﬁw'a' t"a'mf"(m“?f ’
= streams. top width at floo
Plactic pioe (smooth) 0011 -0015 ctage < 100 1)
\l':"'"_’d Ll — Faily regular seetion  0.030 0.070
- Pipes 0011-0015 lreguiar section with | 0.040- 0100
- Liner plates 0nt3-0017 poole
Source: ASCE [1982). Gravity Sentary Source: ASCE (1982). Gravily Sandary
Sewer Design and Consiniction, ASCE Sewer Deagn and Conatraction, ASCE
Manual of Practice No. B0, New York, NY. Wanual of Practice No. 60, New York, NY
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(N ke Jale) Lisdal) Jglaa .(10) Jea

toh @laall Lyl el Parameters
zoaally Jaadl) die ) clauf =
Al o) Jaadl Aag gl e (gpmall Apa)l agia o 2L g liy)
gl Jsa ®
aisle s A3p5al) JUl
) ahiall gl JSz) m
(@lasl) Zal/daall die Ugeal) Cilelun =
(kd) uSal) Al aiad Caldy Dlsy 25 @

s ond ®
SWMM INPUT:  press
CONDUITS s, '
= Inlet Node 3 |
Outlet Node 10 |
¢ Inlet node sl s Desciplion
Gy Tag
¢ Outlet node ¢44/35 T cren
¢ Shape (e.g., circular) yszJi  [Meedepth 15
- e Length 400
¢ Maximum depth e gasdl  [Rougmes: o
3 Inlet Offset 0
¢ Diameter for circular pipes Joueone 0
Initial Flow 0
¢ Length s e =
.. as Entry Loss Coeff. 0
¢ Roughness @asd Bt 3
(Manning’s coefficient) [ toscost 0
Flap Gate NO
b ol
. Offset aéb'}” Manning's roughness coefficient

SWMM (& glaall cdlasa (1) Jeii)
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Pumps <ldad 1.4.3.1
iaiadl adl il el cuulie ) sludl ad)) aasid Links cdlas ge sile <l
e Al adlly Jiaal) e Jag pdis Adaall (335 0 D)) Ciuay

gl Giliaie (g il ¢ 1sl day)l 20

Typel
ol i el 430

_g . E Lac Lat (380 alaj Cun cnndl e le i e
—a Al ol Gl panll s (R0) D8 o)
—
Volume Type2
3 .—a el b e Aaae
= e L L gl 2oy Gam
»
—_—n slall Bae ae (daie) DIy o)
Depth Jaal) sage S
3
v T TR
e Type3
B Olpall baa e daias
Head O Asaall (98 ae Hhainly @0 iy Cus
ea
3 . Al Jadl isie
o

= Type4

B deyu G L Glpall ba e dsas

& el Bae me phaiuly ANty Cus
LJAAd) Base

Depth

el aldada g gl L(12) JSa
z s Vs L Jsaal saie xie Jalall 8l Usloe Lo 3 )5Sy Al Jall Aaas sA0al) ddiiaal)
LAY el Lulad aadisy L lgdine saie (e bamg mya Aliag (o Ble Waie ddiadly . s )
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Variables Links
V| Flow
v E]
Velocity
Froude No.
Capacity
TSS
Lead
L 0K j [ Cancel J L Help J
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(Aas f aic () SN A gl

Byt KN A5 e adied daliall chlall A paall e sSlaa jial

Se b sl e clall o gk g Al sd b U e ST aals Ay Cale
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&» Table by Variable

Start Date EndDate
01/01/19398 v 01/02/1998 v
Time Format Object Category
Date/Time v Subcatchments v
Variables Subcatchments
Rainfall A 2
Snow Depth _E]
Losses
. =
GW Flow (2]
GW Elev.
TSS v E]
L 0K J [ Cancel ] [ Help ]

il as J3aal) Jlsa e -(38) Jsal

eV U il S pats yliaall b€l Cada (Say anly Joaad LS 6 LA (Say asdl 2aS
A e[ #] [#] [=] o 6 i Guk ge dad L,

slaay) ;& pae 6.2
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cebdl) lsl) Tyt e [F]. el ol dad )V &3 0 (Report >> Statistics) s .1

Gosllaal) anll Cayyats ¢ arially ¢ BSI Ganad ¢ jeday @A) elanyl Sl Sl aape 8 Ll 2

& Statistics Selection A=l RIAE

Object Category Subcatchment v
Object Name 51 (+)
- 2l oty claa) R lss aige
Variable Analyzed Rainfall v e . &
b e a3 Slasy) Jiaill g 58
Event Time Period Event-Dependent v
A0 gunal) 1S
isti Mean v
Statistic A il i e i
Event Thresholds
Rainfall 0
Event Yolume 0
5= 5
Separation Time i) ) - ) "
I ok | [ Cancel ] [ Help ]

Object Category ¢yl 48

(oW 5 Aliay 3aie (msa) Jalanll (HISI) A il

Object Name ¢yilsl) aul

Slo I Hlaa) e (D Cappail and LS e Yoy Jilatl) Jal e GIEH D Cagpaill ansd Ja
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Event Time Period ¢aall 4dal) 3aal)

Al by Gl e aaiad e dhasy 0588 @l jlall Bos aass 31 dae 3l 5l Jsh 2as
dgaal) adll die (38 () oS3 lSlaall il Cum Ay & 220 30 e (i gn Caaal) 3 ol 38 Y)
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Statistic slaay)

Jadii jplaal) sdas alias Sl el Hladl o aded daliall chlall Ll Gos dilas) pal

Op Alaldll sl ) aall Al ey cduand) Ayl cdhand)l Jlaa) 35,3 dad dawssial) dag
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Event Thresholds éaal) alic

sl Cipaal Wislad e 2 Y ) ) sl ad yaa]

i s Jlaill azalall enall 91 sl ded 2aa5 Analysis Variable dasill e dge
cSaall (8 aab) iy s daie) 37dl ajslas
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& Statistics - Subcatch $1 Rainfall (=13

Summary Events_ Histog(ah _ 'Flequency Plat|

SUMMARY STATISTICS

. Subcatch S1
Rainfall (in/hr)

Event Period ......... Variable

Event Statistic ...... Mean (in/hr)

Event Threshold ...... Rainfall > 0.00 ({in/hr)
Event Threshold ...... Event Volume > 0.00 (in)
Event Threshold ...... Inter-Event Time > 6.0 (hr)
Period of Record ..... 01/01/1998 to 0170272000
Number of Events ..... 213

Event Frequency*...... 0.076

Minimum Value ........ 0.010

Maxinum Value ........ 0.500

Mean Value ........... 0.059

Std. Deviation ....... 0.058

Skewness Coeff. ...... 2.967

*Fraction of all reporting periods belonging to an event.

lplany) . (40) Jeid)
fele gsint Asae Ciladis dayf e Lyl Cally,

aall plany) padle Joan  ®
sy daally ) Gy 8 Ley coaldl )l Chlae i f Jean
bl Eosl) Ailany Al Julill elb oy =
(anll af jolad Gl el )
2o sl Galy gl 1 EanY) e ] Ly Gt gl 853l ladll s o Lle
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G Jacadl
[1] SWMM 5 S

Legiy ol alug ofguad! Llainy) 5lslaa (Sar ccunlio JSdu dg all dibial Ciuagi so
Dlee Jidd 4dSy (Juall  lgalasiny daliad CPLid gund L4 Jfuadl) /b Ciayy .ol
gadlaly Guad 4 U b3 CildSiu) 4485 5LSlaal)

Jedall ciighad 1.3

Al JISEY) 6 Al dasedd) Glshall Gadle Gig SWMM i &)

STEPS IN RUNNING SWMM § Jsad lghs

< 3 & SVIMM 5 - Example?,inp
¢ Draw dralnage syStem ObjeCts File Edit Vew Project Report Wincow Heip
J_).A“ ‘:LBS oldls Py Data | Map
Calegories
Cimatology -~
Hydaogy
Rain Gages
Subcatchme
Aquiters
Snovs Packs
RO/l Hydreg

Hydaulics NG
< b

& Study Area Map

+ -4
» o 4

Sulualutnents

AN -

2

~ O N B G

v

AutolengthOFf  CFS i 100%  %Y: 611437, 9970.67

SWMM Jads A A gkl .(41) Jeil)
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STEPS IN RUNNING J45 lghs

SWMM 5

¢ Draw drainage system objects
D pall 2l LSS aw

+ Edit their properties
Lpilad 4 5

& SWMM 5 - Examplat inp

File Edt Yew Progct Report Wrdow Help

r

D3l |Mep
Categones.
Cimetcloyy &

Hycroiogy
RanGages
Subzatchme
Aqulers
Snow Packs
ROE Hpdoz

Hpradics ho

<

& -

@
Dot 198

Siutcalel

5

nis

N

v|

~ OO s W

& Study Area Map

L DPE—

Rain gage assigred to subcatcrmert

Auto-Length O

CFS = 100% ¥, Y:5850.44, 10000.00

SWMM Jadi 3 450 5gkal) .(42) Jeil

STEPS IN RUNNING SWMM 5

+ Draw drainage system objects

JJ».A"\ pl’u oSS Py

¢ Edit their properties
Ll g 425

+ Alternatively, create and edit
a SWMM 5 input file using the
format described in the Users
Manual.

SWMM 5 JUf ils 5233 4l 95 s oSy
poadiudl Ly 3 Bgagll iaall aladinl,

B Examplet.inp - Notepad £ |fb &

Fle Edt Forma: Yisw Help
[TITLE] ~
Example 1
[OPTIONS]
FIOW_IMTTS CFS
INFILTRATION HORTON
PLOW_ROUTTER K
START_DAID 01/01/1990
STARY _TIME 00:00:00
REFPORT_START DATE 01/01/1998
REPURT SLIARL TIME uu:uu:uu
END_DATE 01/02/1990
END_TIME 12:00:00
DRY_DAYS 5
WET_ STEP 00:15:00
DRY_STEP 01:00:00
ROUTING STEP 00:01:00
REEORT_SICP 01.00.00
[RATINGACES]
3 Rain Recd. Snow Data
; ;Hame Type Freq. Catch Source
RG1 INTERSITY 1:00 1.0 TIMESERIES
[SUDCATCIMENTS]
i ;Hame Raingage Outlet
1 RG1 9
2 RC1 10
3 RG1 13 e
< b

SWMM s & 4l Jony 35kl .(43) )
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STEPS IN RUNNING Js5 olghs
SWMM 5

¢ Draw drainage system objects T — =
s A s ) on Optio
3 sl a5 OOl sy ===
~ i Dota M MEoed Dates | Te Steps | Dpnamic Wave | Fies
__Catogg
Tika/Note
¢ Edit their properties g?v?:bga Flovs Unks ik izn Mode
Lol yucond oy ©ts  Ocous ® Hoton <
o Rant e
Subost O Ovrs O Grozn Aep!
Aculel OMED QML © Curva Numbze
+ Set analysis options b
M‘ O‘)l&& J'.\ﬁ! ¢ - Rouling Methed [ Miowe Fondng
t O stzady Fow
- "] Fepzet Cortol Achors
Opi] -
Genosl & Kinematc Wave
T Repoet lrput Summany
of‘;s © Dynzeic Wave
Tirne Steo ) skip Steady State Pecods
Dpnaric ¥
Intertace H
(o] (o] Cn ]
AgcienghOff | G5 g (0% %1 95308, 00587

SWMM i b 26 5ghil) . (44) Jeil

STEPS IN RUNNING SWMM 5

+ Draw drainage system objects 25/ SWMM 5 - Bampie1.inp
B pall plas SLSIS a Bt e
Do Mw |

2 3 : Caogones
+ Edit their properties Ttetoos A
5 . - Npkons
L’-"J"L":} -8 Cimatology
Hyeiolzgy
. . 6
¢ Setanalysis options e =
Llaall o s olasl Aaufers Q) Run was sucosssiul
il o3 : SrowPacks ¥
Cortruty Emo
P ” - - Suface Runo'l 023%
+ Run a simulation sslsa)l Leis 5 flow Routng 002%
B > v A %
(using the run button) Optore Slenhony LN |
Daes ’
Tims Steps ‘
Opnaree Wave
Inedaue Fles “ ‘ 7
] \ (5]
& SWIM 5 - | lomestead 040209.inp ¥ ’

Ele Edt Mew Project R

t Iools Window Help

D& B#FRingG =0 @8R8 LPQ LTS ANIT%INS
Data  [Map | s = '\Qy Study Area Map
Titlo/Notos | e p

SWMM s b dalyl 5ghaill .(45) Jel
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STEPS IN RUNNING Jsiis wighs

SWMM 5

+ Draw drainage system objects

RS by olals sy
] \ ~

¢ Edit their properties
L....:‘.’L.:.L" )f;}i

¢ Set analysis options
Juadl ol LS olac

¢ Run a simulation

sl LS

¢ View a variety of reports
1 gl il Sualie

& SWMM 5 - Examplel.inp
fie Cdii View Project Report Window belp

| Daa | Mzp ¥l

Link 10 Flow

SubcatchVion

Arca ¥ 200

Node View G150

Nore ¥ ) €100

z
Lirkc View & 50
Flon v 00
5 10

Dae

15 2 25 xN % #
Elagaed Tire (rours)

noAeE v
< >
Troe
wow v | — :
< » | Sroooy s, o 21 |
% 905

Elzpred Tive Z 990+ |
0030000 |& | & sss |

) 200 400 600 90 1000 1200 1400

Oistance (1)
NOIN9%8 030000

Arsenghoff | =S S [0% | X 269358, 9574.55

SWMM Jadi & Lualdl) ghidl) .(46) Jsil)

slSlaall clla dlas) 2.3

Al Caalsall Cipum allai 31SIae R4S 3 oSa% ) LAY (e 330 SWMM 5 aliys (5

:ahlall s2a dlacy

.Data Browser <Ll s j=iue (e Options category «f;Lall 45 a1
AU LAl i e HLEAY] liSay 4y sSlad) LAl g sedans 2

e clla

bl hla

el Bohadll la

(oSl Sopm) Gyl b s

Fgalyll Cile s =

RYC{EWA| ‘L’bl:‘; J\)A e _)Lmalm‘}(‘é ) LA&: _)3.1\ ?:'
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Simulation Options @

Gene'c‘sl_» Dates | Time Steps | Dynamic Wave | Files

Infiltration Model Routing Method
() Harton © Nane ‘
(O Steady Flow
(¥ Green Ampt
(®) Kinematic ‘W ave
() Curve Number O Dynamic Wave

‘ Miscellaneous

[] Allow Ponding [] Skip Steady Periods
[] Report Control Actions ["]1gnore Rainfall/Runoff

[] Report Input Summary

DK [ Cancel ] [ Help ]

Slslaal) LA lga gy (47) JS&

L@l Cancel 3 ol chilaal Judl OK L5 e il e lsall gupe (o (ool Laic
LAl e 488 JS L A e jadl)

General Options daladl cplall 1.2.3
A LAl Al Ml s s8] LA len wsad dalall daiiall

Infiltration Model zlaa¥) zigad 1.1.2.3

top Chlall L pmsall 8 Ul Ayl dikie ) jUaeY ] slie codad Aadad R4S A oSy
Horton =
Green-Ampt =
Curve Number =

.Subcatchment (e JS 4 #LEY) uled adll Jlay) sale) callaing SLal) 138 s



88

Routing Method &gl i 2.1.2.3
top chlall il alas jie cliyall elgle aaanl lealadinl (gymy 4yl 40 2oy HLA) 1

None ¢ &Y =

Steady Flow ails (s =

Kinematic Wave glyall Sall el =
Dynamic Wave gljall Swlial) elglud)

i abull dwdl sSlsal "NONne ¢ o5 Y Lol
Miscellaneous «legiia 3.1.2.3

Allow Ponding (adiiwall) dadaud) &yl Jusidy lawdl 1.3.1.2.3

A e lass Uil 8 LAY Balels diall (358 3000 sliall aasy e LAY 138 e Ba3)
A A Aalie Hleal Apptia e dad aladiu) g cle 3aie die ¢ WY dasy (ST cagphall
aladl) cie ) s 2.3.1.2.3

Ll sl ) WSl il haly Alaiie 4l (el sS0aall Alad Tys can)f 13) HLAY 1 jial
L axiieg o sy Ll 13 (A0 e WSl Gl 8ycivsal) Aadall) £ pdally Adagiyal) ac sl

) 3y 38 JaY
JAN) Jase i 3.3.1.2.3
ALzl g piall bl Bage ey of 51SLaall Al 8 (e caa)f 13 LAY 138 i)
Skip Steady State Periods &jiuall Alad) e i 4.3.1.2.3

sfisal) Aal) 558 A il aUat) Cguenall sl 38550 233055 31S0a) Jraes HLaD) 138 laal
claal) & paal) GIS1Y) 88l Al 8 Anadl) sgladll ety L lpa @b dal was Gles (e Y
e alg Jalall Gaxil G ansil) (3805 (Al anSa 238) 0.5 Cfs (e Jal 52k JS 1) A1) dpay\a

T8 e Ji SN Gl
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Ignore Rainfall/Runoff giaall Juudl/ g aall Jhell Jalas 5.3.1.2.3

il Ay 25 s L Aphal Jpedl Glleay ShadY) Jeha clily IS daladl LAY 13 jial

codinall J (e Adaa diie) Judls (385 Adaall calsinlly Calal) (bl o U 0l
Date Options gl ahba 2.2.3
SISl A fpls Aalgds Ay 22a3 3Ll CHLA s apel G5l dadia
Start Analysis On & Jdaill 400y 1.2.2.3
SlSlaa) ey die asall 8 sl (Aiasfsyf ) Geplill Jlany
Start Reporting On & &l 48 2.2.2.3

Jie JAN) 13 & o cons sSlaall ilin 8 48 Tay A asall (g bliie) gy sl Jadf

BISlaall Aylad i glly sl olaiy) cany
End Analysis On & Judaill 43¢5 3.2.2.3
Bl Algs g A gy ) Jaa
Start Sweeping On & 4ulsl 40y 4.2.2.3
LA ST s ol V) el (S Clilee Tag ladie (asyf sead) Al (e asll J2
End Sweeping On 2 4ulist 445 5.2.2.3
AN 058 3T g ol e leill i lilee oLl die a5y sed) Al e sl Ja
Antecedent Dry Days 4ilu) Giliadl sl 6.2.2.3

skl Jaa €155 luad 2230 dal) o3a 3Slaal) dlee .y J L jUadl ¥l ALY axe Ja

) s e I3

iy Bl ol Gl s lile (e Lgte ) ay F L) by S HUad) Jgla oIS 13

Lalalad) 538 ‘; C_J)\}J\ Gy’ P & uAb.\.\l L%J\J.c;\
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Time Step Options duiajl) sshdl) @hla 3.2.3

Gllea 4 daadiual)l a3l Glshadll Joh daa3 3Saall Ahla s aopel 4iail) Glshadl) dasia
Sl gl ale bl e\;}(\.} 3aaaa Aa)ll Clghadll Laitll 8, ellluall Glbluag ¢ bl Jadl

Appdie Gapay A JB) S Cua oloal) el e Uil
Reporting Time Step i 4 4xajl 3gbdl) 1.3.2.3
A guanall bl ) Aol s5al) Jlasy
Runoff-Wet Weather Time Step !l (udlal) — Jaud) oL dpiajl) 5kl 2.3.2.3

D Subcatchments Sldl (ala¥) e Jsandl clial daadiidl duia)l) sshall Jola JlaaY
) e dalanal elll ol DA 5 5UadY) Jolas <y

Runoff-Dry Weather Time Step cilall (k! — Jad) ¢ U duiajll 59hdl) 3.3.2.3

Pl (bl (815 e lolad alls) dplaall clledl 8 el 4l seladll Jsla Jlany
Agglse 5 51 058 ) amy Al Bskadll oy LAdla Agle @y ol cVshaa Led o0 Y A ol
vkl kel & dyia3ll 35kl

Routing Time Step sl 4uiaill 5skall 4.3.2.3

slaall Foe gt i sy lpyall gl aadidl (gpdall Jal) Sl 38y JIAIL diejll 5oladll Jela Jlany

b e IS sral A sshd cally ((Saeliall) Spaill dagall dole ol Wle L Ja ol e
(@AY gloall ol

Dynamic Wave Options s aill dagall cjld 4.2.3

G el e aae dlaeY axiis sSlaal)l GhlA Sl ae e (RSeeliall) 180 da gl daiia
L 0ss o el o (Ssaliall)  Sppaill Aasall Gl sl dpluall Gllaal) ¢la) 4S8 oSaT
(@AY Ol ole Gyl 3 T ]
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Inertial Terms duaad) jules 1.4.2.3
St Venant  culid culid 48 jall 4uaS dalas 8 Alhaal) jalad e Jalaill 48K 00

gl e 8 Lied JelS e el o3a Lailaiy KEEP =

ol G ploall die Lealatyg mpall (e Glpadl QL jnleall 28 dad (et DAMPEN =

G osn Lo ey o(@dall 548) AS)al A0S Ailae (o Leses ulail 028 4o Livy IGNORE =
el dagal) Ja i)

Define Supercritical Flow By gall 358 gball ciupi 2.4.2.3
tod LAl Lzl (s Bl Giaay e sl eadiad) el sy

(el Je < olaall mhans Jie 1sl) Jaih olyall mhans jlaas)
(1.0 < Froude number :f) ki Froude a5 e =
b 230 o) o e 00 S 8
AS @aail oylid) g Bl LAl Wiy SWMM e 48l s 4 gleadiny BS gplba J)

V) 4 oaly ol il
Force Main Equation lguaall glall dalea 3.4.2.3

il 3 gladdl Tagimal lpall ol €Y Glelin lual axdiuin Sl dibed) iy
tod hlally gyl ampall adaial) <13 A gaal)

— ) Darcy - Weisbach asxa 5 (3alls — (nle) Hazen - Williams dslas L)
(& s

Use Variable Time Step 3iall 4303l 3ghadld) aladin) 4.4.2.3

ol dyi) by € die Lgaladind oty Lypundl) 5yl Aajll sodadll CulS 1Y) LAl Va8 sl
Loy o lai byriall dgiajll soladll Cawal LAgial) sshadll oda & 3kl (Al Sf) sl Jale il
Jualedl o gl il 1075 adsall bl dale sSans cgyme S Jals Courant culysS
Al Ayl sshall e ST cainds 4l 0.5 e JiT 05S5 o)) Dpeeadll 3 yiall duiadl) s5ladl) L Jadladll
sshall Jla ol Agl 0.5 e D8 5l 138 S 1) L lsad) apal Ayiel Clshadll dads e danadd)
cAdalad g 3yl 4ol
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Time Step for Conduit Lengthening (el Ay 4iajl) 55badll 5.4.2.3

Jh & Courant cuh i) Sl o Gy Lid colgial) AUy a2aid ¢ AN dyie) 35had o3
e (ol A} (o) 3skadd damall il (e JAT 580 o Aasall JUE) (o) ) JalSI saall ol
sk Cags il aagy ¥V iy 0 Ay ALY Gl glaad) e B laae (8 el o2a (jlass)
DUE ey ) G Gana Jgaa (8 Aane (e IS LY Gkl ) aibaad) Jokall A
SlSlaall Al

Minimum Surface Area Liall phacd) dals 6.4.2.3

QB 0 Jaal 1)) olall Bee & bl Clua die dial) vie daadia) daludl 3V aall s 13
oo el a3 4 laylad (5 A dalus o3y . aa3id (1,167 M?) 12.566 ft* dual V) iedl

Sl Jal e Aagyall e s aaiall G 8 US @laalsd asall asilly Wllas)
File Options ilall cjld 5.2.3

sl Aaadise 5Sis Agaly lile 4 aaatl slaal) LA s aape A Agalsll lile dadia aaii
L) 258 aaay At aype el )5 A ae A pppe el Aadiall Sl DA A gias
r I saill e axaies 5N ol s 8 (Llla ssl

General | Dates | Time Steps | Dynamic Wave | Files

Specify interface files to use or save:

SAVE HOTSTART "C:\My Projects\SWMNS\testl. hsf"

< >

[ Add |[ Edt ][ Delete |

Slslaall GLA i g b clilal) dadia L (48) Sl
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Al ) aas dgaly liialse il canaay Add
Als dans dgals cale ailads il Edit
(bl Sla i e Gl (815) £opiall (s Llls aama Fgals cale i Delet

Cilo gr pani IiCey Cum Agaly ale LA s e el Edit S Add 3 e i) e

p ) aill e 13 el aupe Jakbe ) Gl cadain sf aaladind o oS 13 Lady cigals)

Interface File Selector @

File Type:

(HOTSTART v @Savefile  OUseFie

File Name:

|c:\My Projects\SWMMShtest! hsf ‘

T [ Cancel ] [ Help ]

Agaly dile JLEA s g (49) Jedl)
File Type <ildl g58 1.5.2.3
codasil dgaldll cale g gh Ll
Use/Save Buttons Lis/alaiiul 45 2.5.2.3

b culS 1) L sf slSlae il cDlAe sl Ak anall galsll Cile S 1Y) Lo sl

ad Lot 3ISLal)
File Name <ilall ad 3.5.2.3

=l cale sl Hlea aye ddanls LA Casinall ) st 1 Sl dealsll Cale aud Ja

. )sding (-‘U:ul
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sladdl say 3.3

Lys e laacal gl Ayl A8 (e (Project >> Run Simulation) il sSladl ¢

BSlaall oy oy Al il Ala 530 el .l @l clsaY)

‘?5? Computing ...

Percent Complete; 32%

OO )

Simulated Time:
Days 0 | HrsMin 07:53

) Ula 33805 .(50) s

ESC e i) 5 Jirnl) Alla 3380 8 Stop ) o il cialel) 4350 ¢ lgmil J8 Jeinl) gl
S SWMM zaliys pape ppaaily i) (o) (i in Gapell Aalie (5855 5lSlaal) il aulim
sl Al 3280 8 Minimize ) e il Sl deis o oY) sl

33Ul Jawd 3 Alall Lappd (e Josotl) Alls sl B Say e zlady dexy dadaill oIS 1)

Josiy o 13 LANAY Ly 33U 3 el Cage iyl i, 40 .SWMM el iyl

Ll Ggenall il of o Jy Las suSa jpoina ) pinall DA jumin qrals Jsn aa g5l
il gyl e it a5 ol

Troubleshooting Results Jstéal) zilis 4.3

Aoy aali 0% o i) of G Cage il Al Jlsm aupe ol oY1 i i) ey Lovie

o) ASiall Comgy yiadis Ui Ales Jady Allall . Jualiill o el Alall a8 ) ardiedl)
Jnttl) i) Le 1)) s (oY) Gandl (e ST 151 Gac el TGO40 saie 1138 Uad ¢ JUall Jas
O 8 Jaill ol losad SLal) ST (L Lady Alsiee @il of plaal Aaaball e 2 Y o

Mg e il o) giaY)



95

Unknown ID Error Message 4isgd) Jsgae Wad Al 1.4.3

s Jidl i e e e AT gyl 6K e gy il aldie) die sale ALl oda el

Glinid) 8 ABles <V aag o Says ] g die gl dsms ¥ ST (N2 ans dnas
Ldsall bl iy (Time Patterns cudsill Lials «Time Series 4aej) Juddls «Curves
«Pollutants lisklls (Transects duajyll ablidls <Snow Packs aatll lladls (Aquifers

Land Uses b clalasiul,

File Errors «ilall sUadi 2.4.3

A A 8 st o) ey Calal) ¢ Uasl]
axdiall Cgula e salay) (Kay Y Cile ®
Ul daua ) leddiue S Cale =
& Gl alae Y zslsl) calilial 4l Gl aadied) oY 4am oKay Y LgSe o8 Cile

o s sase e QA 1aa IS 1) L ety el Adgall cilall) A4ES iy sa aaldy) LY Jia)
Glraye s e dadiel Gphoge aia d anadd G o BESI lagya st s

el
Drainage System Layout Errors <iyall alii haais slbdl 3.4.3

Al Jag pall aady o) s prsaall Copall alas ki )
L 3asls Conduit Nk (s yse dlass by o (Say Outfall node Coadl s2ic =
Outflow gz 385 las hwall dlis o g Flow divider node Gixl) ¢55e s2ic
Jdink
Outflow £ Gix dlay L Junction node Lliyy) ssie ¢ Sall Zagall jlue ) A& =
ZA G Alay oS o oK Y Regulator Link bl dlas of WS i saals link
.Non-storage node 4w e sas=d Qutflow link
saals Outfall node Cuae sdie ellia (5Ss of cany (o) (Kol Ansall Hlus ) & =
A & U8 e
LA el Jag pill e sl (e 13) Uad Al N g



96

Excessive Continuity Errors 4 jaiuy) sUadl b L)dyl 4.4.3

clislall Slsaly ¢ 3800 lualy ¢ gylaall Jpuall (AESH 3y paiasd sUnd] b oty Jrdill JlasS) aie

Gl + IV o55aal) ton @l Aysiall Ll Jia ¢UaaY) oda il Al 3380 3 lgaye i
ol oda Cyslai Lo 1308 L Capeall alas Jal&I (KU =58 i)+ Sl (yg3all) 2 g ((ASU Jalal
lesad bl S0 L5l s sl gl daa (S5 o cony il 5 10 Jie Ysine (g5inse

Ao syuad gylaall o o Tas sl Lygundl) Ll culglaall (€ o 10aaY) Q1 o Laliidl

—
(
\l) Run was successful,

Continuity Error

Surface Runoff: 025%
Flow Routing: 010 %
Quality Routing: 0.09%

LAl Ala MU A Ul LSl page L(51) Jsil
Capuall A0l (o bl Gl A3 b aa Jsridill) e aolil) Allal 58 b (aSHall Uas 1) il
Lo Ay 58 o oy epall (8 cUnjia Lo saiad Uadll 1S 1308 . ail) 1Y SIS0 L Caamy )
shal ow Lo dllin gl S LAY IS 13y 38l (e sl Aanailly dpaal 3 3a8all s2a calS 1Y)

ol s Led (e ) Al apaail Aupal) (e e
Unstable Flow Routing Results (g3l &gla gilis )il axe 5.4.3

Aol dsle (i an ) ASaliall dasal) dile b Aeatiaal Fpaad) clleall Gyl daylal Dk

DS Aapd QLN gl el 8 il (amy 8 olual) Glael S cDLasl) (amny b i) i o Sl
apanty Wl o8y Y SWMM gealine of sl Aigyla 8 gaaal) haia) ade A dime dyie) Culyid 3
13 Lo ypanil zhgaill byl LEY) e sl aadied) Gile o ady A cdagyall sda Chaad e

oS A (e Aliaball adgall A Ldall) Jedbad) @lily LAadall CalaaY dalla slSlad) il culg



97

o AL olual) (3asy Alagll BN G Biaal) CUlW) solud LS eVl oda paad 8 aelud

k) olaaly Aluagl) 3ais

Lbis dels O Laie jelay ¥ ol (S symad cilid sae e iany o Sy ol ) axe
o) 488 1 Aiaj fehad sty oas 3 HELY) aae CadS e Al i saal Al Al

il Vel il Jal e J8) e

Dbl ade 8% e adf dused S0 dlla ) Links cdlagl) L8 8 oy Jeaill Al 6

o ) Aad Led <8 Al Gyl axe asy 38540 13 L(FIT) Flow Instability Index (sl
Laallas 6y dgall 4805 48l Aajl) cljidl) e IS 3 ol e (U8 ) el Link dlas)
ool O Sars Aflsdie anall il (e Aludid st o (S ) "l 038 (e adsie 23a] sl

150 )0 o

Lall o) wobol gl O3 3kl ((FI) @l bl axe jdge aladiul 44S e Ji

FII iud el gl 4y djes Link ilag) hydrograph b gly (385 habial auy 58 il
Lol 3 30 (e Al dgie) sshad aladiuly lelad & Al delial) dagall 385 Gslu 3 (100) a5
o Y pasisal dpiadl sshadll jurie ()6 Lexie il hydrograph L) olul) selas adaiall laal)

Lol Tyise @l

800
Fixed Time Step
(FIl = 100)

Variable Time Step
(Fll=0)

600 +

400 -

Flow (cfs)

200 -

Time (hours)

Alagl Al oy 305 Jahada (52) JSi

30 glu 7 Glaal lpasd i FI's el lgal Al cdlasll 3l ) Judls au) halads



98

oy (oSealioall) ol Anpall 385 la Jl 3 gasd) JHEY) axe (e aall (Say

Ll (e 3ghad alall

el Bia) st ale e ol a5k e LA oot

Momentum equation 4s,all 4us dalase 3 Inertial terms Alasd) Hules Jalas sl
Bppadll gylaal) A} Hla il



99

bl Juai
Lilall J gaadly s Aigae

rla dBdlaa e dale daal 1.4

4y o gl b Al dnae aal by cgalai) aliiy gysudl Jladl) daale Cala Aiae i
Lapad) dyyseend) dalin (e %10 Lujii bauye 15iaslS 18,500 aalll s ddadlae dalioe Jicis ¢!
Adylly ASually o3l s (e Callailas da Aalad) Cus (o Alailas (ueld a5 Ayl

Cun (e ddailae €0 g e adle T e lilanyl HAT Cua ddadladl G dlaxd a3
Agysm Ol g gena (0 %025 Jls Lans) Lo sl Sl (s ¢Sl s

;
j
)
)
J

ool Asblae agay Ay ged) Aal) Ay sgandl Al (53) gl



100

oo adifiy o(da)) 37.93° () haa (4a)9) 36.12° Jshall ba e dgypn Jled s A 4
156379 jadl mla
Ge J8 Claantl Al 21 5 aaly 1125 ¢Aipne 245 dali 315 ¢(3halie 10 Ll cila ddailas iy
t ot Abailaall shaliey (ALl dg))aY) Clasgl) e dejge 438 1453 s sy cdas YT 3yl
Byl dilaia ¢ ablya ddaie ¢(yie Adhie ¢ Gliel Ailaie iyl (pe dikie (ol dilaie (e ddlaie
cdhala 5 dalie ooyl dahie ¢leaw Jua dihie
Pl G g | e

\ e St

amsp ot

o "7-%%?&7%‘,”“\%
AV TN

.. g’%ﬁt _
EIERTl s

Z\

g/
4

cala Asdlag ghaliad 4 Y1 agaall s .(54) Jsidl

ey lendliSy claabinag lgdlnls clalols Bretll Leiali Jie 3)fSl L)l bl s e
Ae s 35S hliaaly syl e sl dylenad) 2a)eill aaf lea )l (358 aaiaiy ¢ alel)

Agally 4805 L)y Ay Lealell Vel 288 8 Tie Bl5 (ila ol

b OVl Clagill e Guilatis caanes STy LSS5 Gals coe e Aegiie Ghel s S



101

Oe ALY Ay Guaally peluall Wl QIS G dieay o)) IS5 (sladlly Ghlially cala ais
B8 deale oy o ally JBY) Ay maliall b allall dase s ity L Cilghll B8 Gag ca s
2008 ale daiall 480 2ay Y

lolelny auill dia 8y5edias Agyme a5 celiall Jlad) & Ll 0l Gpels el 0o Gils
Gl o @l el Gl e Al die Saigll daaie Lgiydiely . golenall Liliy Leilads
S Aaluy) cliaall Cabide Jig Lla 151 150 e ST g oy dals caislan oty aadae ilus)
Alaal) die Ailaiall )i 8 Daee sd conli Lelen 631 ail i) Lgaise (ho 43aa Y1 oda illis Ly 3
Aaall jgeaal) i A sealls 4008Y)

O Y alal lalide cinsal @llig copes pall Gub Jie dege Aplad b Giile o o s
peiSladd daale (spsanll Ledra 85 ccpally @8l G & Gay ¢ pean Oy LA DL Gy aa8lY O
Dl U de Galil (il 8 dasdsl

-+ + i / + + + + + -
v £ & /“‘/ - e
S TS | X+ ¥ } + o + +
¥ v T
: ) % w| f B
P N
id e
-m + \ + &y " o + TR + e
7 A
%
\rf AN / i \
” we * o 3
4 ‘\
ram + + 1 + %+ | -
we Jon 2 !
ne & e b
4 R |
i -
VIS
= + =
ER
'm we & &
A : L4 :
E4 s
—— V4 f M
. +
Ea .Eu
S— =)
Y Py -
w
.
ety T i s
e § 5 =8 & s
b (53
ram 3 + i ™ H + + + + +  ema
ram + + H + + + +

»
.(55) Jsa
2012. alal GGuaal) adiinl hbdal) lgde ladage cals dyae dhjla

:[4] [3] s Adpaa B cliladl) )l oe 2.4

pleal) Galas ) cliliawlly Jsaad) Gl allall e (g Wy s (3ass

el e Ll e el Aabe Yo passg sleay s e cije 1316 Glus Laulsl i
coxs sad 0e 4 3o le JS Copmg s il aa il e Jow 3211 1317 sle U s



102

sae led) Ca S (s gl 1367 ple Cia 35 <1360 ple Jsaal) (e el Anaall cargd
clsally ilsall e S e o Liailly ppilial) (& ladY) aliy U5 i

400 o34 slas) 4 5 ¢ € JSE olual) 4 canityl clahie 8 4y 1374 50 Jow pleadll Casd
e e aily Cuag 3851393 Ll 8 ayle Jiw dias WS ccala 3 Jjie

bl Bslaad) eLal¥) obiall Cipats ala (b Gash gd Gl el Q) e Cliseadl Dy S
cJaas g5l Ayhialls daky dlana o bl dalsy

AL 8 glaall Ljiad) £ lgdi (57) Jea



103

Atk Aaa Alkaial 403000 clall (58) Jsdd

c N s L) B gual) B seding A355ad) (59) Jsd)



104

die) il Dl Ayylae cVsha A Glilag sae s A b chas 2010 oo 4y Gs W
Adjine 3lalie 3y 4l

Glilag ) @l i dele Caat sad cainl dphe diale Cils caags 19/2/2010 fy)t &
On dealsll Gl HUadY) slue cfle] My A8 je Culgng dyyspe lilidly Lnadl e (3lalie 320 b
e Gl e ST ) lalial) sy 8 obaall £ ) Juags LW iy QI e Jiilaia

:19/2/2010 iy il b cliliadl) .(60) Jsal

O (b Byaal 3ad apll Glia hagiu ae il Aoy Gl Qla Cungas 3/3/2010 &l
cilsad lanss chels 13:00 5 12:45 deludl on byl o€ (oficladl ge a5 sadd [ Uad) Ciiud
el g)lpdll gt LEL (e d3kaie (8 ¢dy)s e CBLEAS Cigany Cupdt Ale sy ) il plsd
oo Al Wl capaie adlly agaall G dealsll L) sl ey ) dadalyl) Gl seae
Dl Jads U olaall 335 dalal) cuhlal) cargs Gl . lall culdll Hlall 8 lelal 5l )
Adlaial) 8 5 yial) 489 (oany olad) Cilag g 3paniall cilal) Algs A B3 gaall

S ) Galsad) Jere s aaall ASU jua it Areaial) slaad) @l dgeaie fadl) dilaia S
Goiall die Gyl g UaiY i i) 158 () Jseasll el @yl cllud bl Slialy ¢dyys e Bl
el il dilaia ) sagal) 3laly)

-3/3/2010 gl s A cliladl) .(61) Jsad)



105

okl e dllad) claal 5alllS slaall Chjet 88 (g3H Ladas Jaad gl Ll

G gl dihia b clilagl) .(62) Jeil

gl il g o U bymy S Uil ASu jua Caat olud) Caaiad Ny 16 G b
bl e i Y Bhalie sai gleaan Ll oLl baaial Akl ) elalayls i)

 E———

~ L -

'A o ,_,.p.a_lltl.—hl.”
\

Lo 16 (38 b L) .(63) Jsal)

z\ﬁ.ia.'m_g ¢y 16 P d&-uj iald caliliayl) %) cls L;A éjal.m sac cuile 30/4/2010 C—j)tﬂ
:%M;:\AJ\ aw\mw\ qu ;LQL}” ngu%}ﬁu\ JEJPWJET@°M‘MQPU“:‘AM
.L@Aﬁ.b}



106

30/4/2010 gty il b cililiadl) .(64) JL&)

Eardas wasill aals G saie Laag o L) 38 LIS (g (e e ) pal) UaeY) olie ciiall

lall Gipang Gls Ase e Japndl 1SS gdsis 138 gall e saic

:Floods «liLaidl) 3.4

Gl Glilag o ddlall Jadl G o Suilly Lallal)l Laliall sla ) dalaie iyl Gy
Shall Aaiis A 3 lemant day ey A8l oliall 8 Jandly L Blle Glin 556 ae Syead Jshan
Slo bl A Jips il lghas ¥ Al sl Y glasall Glia e dia Jspally 5
O cledainny oball 3055 Aoy dais LY o Alal)l o) Jany lguany i 5 G o
523 QS (L Gead) ALE ola & i aglels Lia)f cililsaally (alad) o) aabind Aaiell <l
Sl i Lo )3l Jsiall G Lol (Al A lisley Casplly Jaslly palayly alasll clall ol
Aliedls Al Y ) sballs ()Y g (g3 5 ¢ 23

allal) 3 2l dia Adg pee Jpmally ¢ Sl IS5 Adailudal) HUasY) <V are gl apad) lad (ha
Gy G spndl G Lilas G ) (shay (8 agabis sty ¥ dasll 5ol o 0 G ddle el
(b Olinaal) 03 pani o (Bpsa e S0 i)Y i o Leila G Las gl slaall Galiaial
I sl e Lgpla 8 adalai Lag 40y Hsiall lgae Abla colagll ST ) dosi Jin ST la
A e sy

-

cla b mal) jua 130 Akl de gl aal J3e 38 .(65) Jsad



107

dlal) e bl Al iy ) Al 5,8 Jone Lol Gaad Y ale JS& Alal) il o
@S & ey Ol e dlle cYane lede s A Gadiyall Adall Ghld) & Jeaudl Lis @l

Jecasdial) alalidl ) agYls el e
P Jalsall e gl il caisn JAT Cila e

a\.:m]‘ dA:J C.J)Mn t\.ﬁ)‘}“ -

laaiy) sadl dam Adlal) Gl Ao g -
.L..gq\)ﬂ e i) danla -

Ol Gl 3 -

wolsall Ay 3illy dpaliaia¥) dandl -

8550 iy (sla’y Lady (381l 35,0 o 3%all dpusd)ll lyaiall saa) (& Byaisall Jolagll 305 ()
: IS 553 tie ) 305 e 355l Jalsall (e aae lligh Sl aanil] Gilaia b o3 (3l

Al ) S aadlaa) -

g peail) B80S 5 JSIS L) wnall Lpuatigh (ailadll -

gy Al Glusaly dadaud) jiaall g€ addiapally bagdeall il -
oyl sl el il cili gl

sl rae el Joha Je Jaall & BDBAY) -



108

ualid) Juadl)
Ad)aal) cilaglaal) aliiy ALl (a)gal)

:[3] bl g.a'."ui\ GS}A:\S‘ 1.5
s Geographical Information Systems (GIS) dshiall cilesbedl alas & el aaf o
Oo 2l G Lie 52l () aaa cleldy) Jid Akl bysa o LY Ll sl zodandl Julas
O A saball Claglrall BlELIN Gy @l lsad) e dludi 345 & dgially e ))lls dpuied) Glindal)
.Digital Elevation Model (DEM) <8, capuliall z35ais Cayas 3l 5)0all 038
t b baxy (apliaill Aad ) 3Lt f) Al Cupuliall Z 3l e Jgeand) (Sayy
oaadie il J8 e dadle piala Glily -
el Gl 73l z Y daadall Leliall HL) jpa DA e -
LAl (e Ly Asase o dlia Ul Interpolation (LY dlee DA e -
Glasdly o) zudl Gbly e DEM Gaplaill )l z3sall) Slas) Pla e -
.Total Station 4asl) 44 STy
Glahall abiee alga 58 A bl Hsaall 8 DEM capusliall i Gugylill )l 2 35aill )
Lenslspaed) Andailly daleiall Cilesheall z LY lgle adiad 3 sae @) O Ll sas cdinly el
eastsall Jall Galia e i (X,Y,2) JS8 e allSie @by sl gginy DEM oY dipa S

Adlie Jgmayy Dl 3 lgae dalall Jgusy 2la) (6 IS 520 (2 slshy g0 adl)

GIS Lhaall Ciloslaall odaty dagipll Zadell aaliall (mnd lagp (iaymine 2000 cul@sl) iy
ALl GalsaYls (DEM Gaplaill )l 7 3 saillyg

:[3] (Aastsisasanll) (Aslgal) JS&l) ailady gulaill L8)) zigadll 2.5
o) mhaud sl Jid GIS ddhaall clagladll i 4 DEM Guplill )l 7 35l
dxdine Llil) oda (i3 Cum ((X,Y,2) 2] DU eliadll & L) e badae e e Ayl

sanie daalyy (3yda (35 of o JS) Al pgal) Jalail) i) DA (e ¢Sy Luspyliai ladans



109

DEM (a8 (sl g dgai (B (X,Y,2) Laslre Blal had) Jiiad .(66) JSal)
compbaill Bz gail) 138 e RSl alsaSl aglsaall JC pailad Bl Ky
:Slope (Jxdl) s 1.2.5
A lsall asti DEM i)l cupsliall z3sad o ylaai¥) Gluals 389 i o o) Jue 8
e ) daalsll Ll Jsba e Lyslag Lag JuSy S g g WY1 (8 ()l dasdy @y (e A gusall

s o WS laay) ibHA e &) & Hhliadl Jusl) s Dl A (DA Ay eJusSill 1aa
bl Il &

Oulput slope dataset

sy Aajla L(67) Jsa
:Aspect Jaall olad) 2.2.5

tJSA A g & LS L) (e Aae Al L) ) 4sal 08 Bl



110

Jsall o3l Alajla L(68) Jeid)
:Hill - Shades cladiyal) J3& 3.2.5

gl ua Ama Cuaw Agglig gL o Guedd) dgag Aauil (a ) pland Ludaliy) Selay) i
tOSAY b e sp LaS Ll D gdie clilll () O3

el S Ak ja L(69) JS)

:Contour's Line s kaghd 4.2.5

(JSA B s gh LS . ) b oo g U Lpglucia Bl uigh Jaall

sl Jaghd Aajla L (70) S



:[5] @Sl Gasall 3.5

L;c.l; (;5\.3 Ja sluall a8 Lﬁ)ﬁ Lﬁ'ﬂ\ @Ja.ml\ éw\ Goaalld 4@.):.“\5\ éw\ Goaall Cpe s o
sl S ) gyl e disnie HUael Jolaa dic Jaid ol 4 gya3 s Sl g yaally ¢ el

cSlad) Gagadly aalie il (gmall o el lgie pany ) el o imgall )
1JSAIL g g LS

o)) s — ke
Sl ils s

(lad cpan cJog) g,
Sl Gaga puna (71) JS&)
) Lgte i AN jUaaY) alae cijeal i) Aalacal) 4ily o yme ol el SLull (msal) Cagad

t Ul adaiall b elase sa LS LABBNS JSES B aabull lad) gl gl gl elld

Y v ¥ ¥ v v

- okentdisches Emzugsgebiet
unterirgdisches

Emzugsgebet

»

>

E]
’/\ﬂ
\ v durchlassig /7 L

wi Y v > P b

\_,] Gumc\aasserm%éf%
b—"ﬂ =

—W\_A‘ 4 " 'y
M._N_*_____m

rm!}mzzh;agg,g

(oSl pasa B adaba L(72) Jel)



112

oasally damal adilly badll 138 yays dyslaall Gl e aliady Blie Jady CSlll (msal) saaly
Dslae i A apaall eda pand iy Liysladall (alall Gn Aadaud) sluall apud Lls S )
P JSEIL ase sa LS LA ulall LaihAl) (e il

& &
P \; d ()
> g 4
s 5 > s
RIENEE ST
r e £ TRE R v ¢4 4 1Y |
:_.-’ ; “,éi..;~,»f’ ,’,“|‘( |
! »\Nr\}?éf e /;;‘ E A rﬂ‘ h -
f / ;”2 ;4 ;[ e SRR :
4
[ % ¢ / i\ AT \ 2
3 ;4 % 3 X /
% {' { 7/‘» g «.‘»\
N, Y LY
Y § .
. 3 3 7 =
4 % . £
3 /
) e 4
- 5 4 N e ‘ 2
; ; PO e /[
- / &
s . ol / // Sl
i NS é}} A o i -
e \\,{‘ } / { /—f”&:“*a-._..wﬂw"” -
s, N, e b '
i WL R \
| ) S

cSludl zsall saas (73) Jsa
:[5] Sl Gagall Ayl il ciliall 1.3.5

raSld) Gagal) dalua -1

g msall 138 (e bysanall Aikaiall 8] i)l daliey CSLall (o sal) dalise 2aa3
Sl 5l el el

taslud) Gagall Jed -2

) oyl () daa A Jsandl slae ApeS e € IS0 CSLll () JS5 i
pasall dikie o @l ) Laslall Jalsally Glasall (S5 Blais ¢ slaal) Jshaa (he Aisma 35
b BT S ) caally JSTE Jalgay laty LS claje s ciliaidieg Jlag Clelsill e SL)
Aalayl 0<a b gl a1 (S (mal) 330 L Wley (el 50 e asall

Hleie Baie s aadiug (el JSG e el

D e 235 tpaell el ()l

oSl mgall dalie A ilua
(sl G dansy Sy aifinne Jad Jsbl) 8L (sl sk L

=~




113

A - -
d:{)—2 1A (e gy sl oLl Jale
SoSL) gmeall dalie A s
(0 e ) LS . syl gl 38) il pnddl Jla €

i Al S 13) oSy e Juadl omsall 680

(el ol o) gysaall Alsha ) (mall ol el A sa5 1S dale
cpasall dalie g5l Lialue 550 o () (aal) o 4 g szl dale
sdaluall AN 53l Lama iy A = ”TDZ 3500 dalie (e
e=m.D =2 1A
P Apslise Jaliat¥ A (55 P 3y asall Jaml ja)ll 5138
il Gagal) Ges cua g bl Jele WAL of oS dad J3i aalgll
¢ lilizandll Baa Ll g Al sda k)l (gyilall KGN e el 2ol LS
Al Glmall Lagall AV Jalsall iy iy Sl
roasad) sladl -3
O Ll Al pladl Lasd dais andans e AN ek o j0S JSGy Gasall olad) i
W Ll g dphal) Coalgall dSa (i S ¢yl puagl duwally 2 Ll oty (puadil
comsall ol L sy Lol glad) b lgie
ol mha oo Gaal) gl hugia -4
Ho = DR Rat e o) 30l (a1l asia oy
gl Jasha (e cyslatie cpha JS 8 seanadl @Y claluall L f s
Oslatie Agsad S JS G gaiall laugia Dy hy,. by
csassll dalae A
roSld) Gagall Jaa haugia -5
h.{@uﬁ---ul\,_l}

Jo = ~ DL aie ) 4y
CSLd) mgald) e Al Ayl Jaghad 4@y ) cliluall Olghal Ly Ly,... Ly s
Aggudll lagha e Guyslatie Gpbad g (JEW aelall b

cuagall dalua A
tibal) gpaall CBla ABliSy i -6
coandl 8l laludily Gle s Hlate uSay CSL) () & el i )




114

gl (1) ) il (any (siyon camnd cpagall (b Olsall i paail Gyh s2e aagpg
4,083 g_\..ﬁ)ﬂ\ %) L):?‘:)B | e g Al Mi t)ﬁ Lﬁi o..\é)..g ui (s alzbd\ @AA.LI 'SJ.GL\A i.l.\;: Lﬁ'ﬂ\
ey (2) il e Lo IS8 (1) i) e cpep ) o) Sad . el i lejp (DS
EA gn Cima i (n b o) ey 13y L (3) aill (e legd S (2) il (e b
A i e Y s o

ad nall (glaall b cileldilly eyl ey ot nall Caif asad aubid 13,
slaall sl e Juabia 4 ald Sl aga b IS o (i Yy

(5
4
%
— i
] i- 5 3.% |
- e
i

cSbud) pagal) A eBlal) i L (T74) Jsid)

Lasal) (e el Sang (B 2Blg g EBhgnall Jlshl (ag Wil cDlnal) AUS i

AAES)) colS WSy . gmsal) (o)l (558 sk oadaw s o COuall 3yl 486 Jay
B il el 5Sh 058 Gima (rlae Jska e gl (8l Al (b S

teaal s -7

Janhs oL ey 4y G Jualgl aifiesal) Jslag € (gymall aill Johll (G 3D 4y sl
@ :% paalsll e sl Ll a5l Jalas aie

taall Ja -8

J= il el i) Jekl e agedie Cosidl 3 il s

Uaugin Lagd aladialy Jaal) quun) QUM adlgll oo Samy il daas 28 4adl) oda of V)
-t gadall



115

:GIS Ldliall cilagleall alii aladialy L sls ugd) pailadl) Julas 4.5
DEM dud)ll (uplail) zila alasiul o Lagdsngdl paibadll dias 8wyl el
Glaladl ) Jid aliin) Gpb oo a)Y) mha B35 olall glia claladl e Cajaill Sy G
s dul Jgal 8 LS

Ol cllaly a8 Jhal (75) Jedd)

b Ll Byslaall TN Y (el S8l 3 2 al Bl Lede a3 2N (e oluall il 138
sle ) Ly Ayl 235 B4 giad (s Ayl 8 AgSal Al AL Adal) o6 eyl

lpall slaily Aalall Al 3 Ll glpall slad) ded Gl oo A IS Glall clalas)

2Ll odey el (Lapliadll) Cunlial) 23508 e Olpall Slaladl Aajla Glaa J) JCa Jay

-l
o0
.
b
-
WO

TLL58| 49

T4 6T | 56| 49 46| 50
GO 5344|3738 48
64|38 (332213124
e8|o6l 47211619
74153 134112111}12

il il sl
b Cualiall 7 3sad e olsal) cilalad) Aayla Jiai .(76) JS)

Sl A i ddajla a5 Flow Accumulation el K15 Gl oy Gljadl oladl cilua 2ag
slat) ddajla o Lulad ddajlall oin aaiaty e oball o WA e L iy Lo e ol da S 4

ed Ol samy oAl A8 (e Lol 403 8 SJ5al L) S 136 Flow Direction Gaxll i oyl



116

OIS 13 W (A1 AN (e Tl e lal) pa il o3a e il oLl oS)i (sf) 2 (5% Yvie A1)

: A JSAIL AallS 3ol oK1 Al jla i day 138y B (35S Aall (8 Gl e oSl oLl

0101010100
0] 1]1 210
0131715460
0101012010711
01010 241 O
D124 71352

Ol clalad) Aala g (EBS) Gload Sk qlus Aayla .(77) Jedd

oo b s (Sl (msall) Gopall (g i e GIS I Akl DA (e Jseanll (Kay X
Jahy ) leaaal cgamyleie cpaladl ) baie sladl olps a3 WDAY (e Aludu a0ad 35l

Aala Y bl (Sl asall

coa)Y) aploail Aam (ASLa) () Sl) Capall (ialal duad el ddajla oy S JL

cipall (alsal dajla .(78) Jeddl

Ay lsd aladinly ays Aglal Dl a5 GIS alasiuly 4 bl (S 2 LAY elaY) Wl
i Al LAY (e Alule sl 2 Cua Capall (alal dga daad 3 Leadiod) L) lsall 4l

Al DLl Jiail Glyal) o815 ddayla 8 alaal) Al



117

udlad) Juadl
@hall Jeall W18 guda A al) B Gangy By s Al A (gl

) ABhial ) Juaiy ABlgl) (uslailly Jasall (s Eolpdd) (b Alaall dbialal) sl (@20 Ladie
dyphall clasil) oo Al AlSda agag Judal o Jy 13 (AT dBhla ) Guly sabd) Wb Gy
el lb AUS axe i (Lgayiss sem ol (bae AUS axe g cle cusad A paall cilagdl) slacdl)
ol 03 pail Liaranat

dibia ) Juai Wi aagy Akl (2 mha o oball abad) Gl i iy o5 1Y
LA WYY o aagy ool qull el Al ol Blslae ey a8 of (lgud aaniil Aaidle
S Lluall Cinal 4 phal) cilygill sl g Uidind ad ddag «liadll Apvgall dug aal) ddalell Ll
obaall BlELY layip s Slal ilis sz i Jlaay)

alii aladial lginy e sl Qb utigall picale Alu) day o Jad) 132 B alaiey) o
Gl dralay disal) duaig 48 & LaS o) and (o §pala "Eylesl) B B Ldlgal)l clagleal)

A2T Ape daal danag and Jualy dana Gy siSal i) Gl

23l GIS galiy aladiuly ula i DEM (g lailt g.a'ég C'U‘“ eSSt Al (Galuad) Jaad) gﬁ
A B L) ladl cilalaly ALl (alsad) sa)l zigadl) 1a cuadialyg LARCGIS 9.2

sdufpall jalas 1.6
1:1000 _elifas s Ripsal Al adi 22 pala LA -
Google Earth ¢p duladl) cilyal) -
http://srtm.usgs.gov adsall (s 15ia 90 4silsa 483 SRTM (e g i) Cila -

é)/’”“\\\\ syl Adhia agaa 2.6
/

~

/ [/“zij A
SN

2004 A bl aladl ——m— - B8

g — O
|

Al ddhaia ggaa .(79) Js)

1975 Al bl Llid]  ——



118

el Ji s Anaal  oepatl) labadal) Alald Auhall Adhaie 350 i
SE (-165000 , 212500) I SW (-191500 , 212500) :culilaay! (e
NE (-165000 , 237500) ' NW (-191500 , 237500) :culilasy) s

:[3] dardl Jalpe 3.6

& aadidl 1K) ESRI (el 3558 Glnay o sa5 ARCGIS.9.2 maliy alasivly
S Jilatlly Aalladd) Gllee el Apsulall i@l Goal ey ddhrall Gloglea) Lol

oty LA S8 e Lealals dheaslly 2alSal Uil (e il 281 ala) DN Suills

ta gl g sand) e sheal) 8S (dA)
Lgha :hila 3l «(80) J<all RASTER ELEVATION dplall cilelanyl ddala as
oladl i ¢(82) JS&) SLOPE lasiVl dlajlay ¢(81) JSall (CONTOURS i sSUl) 4yl
Sz 3sailly (84) Uil HILL SHADES MUl dlajlas «(83) Jsill ASPECT jlaadYl
e dalgdl clilmy) aal sy 3D Analyst Gob e elly; ((85) J<all DEM b))

ARCGIS
@ L4 > L4
4 > > >
[ [ [ <
L 4 ] ]
3 o ~~ -]
i h T T
24000 40000
23000 30000
Legend
dem
VALUE=
22000 B e -3 1920000
] 6351
[J=s-us
[Jue-6e
] wo-ws
] 55 -4
] w2-517
21000 P roooo
T T p y 3 ,
= == -~ <
<> < - >
=3 [ 4 e
< 3 —] ]
= = e e

RASTER ELEVATION 445lal) cilelisy) 4k jla . (80) Jsid)



119

190000
180000
170000

230000+ 3ol 2 §r230000
= =

. = |
220000+ 220000
210000+ 210000

- - =
@ @ ~
s s s
s s s
s S S
e e °
CONTOURS 4guill laghd ddajls .(81) Sl
e = s
3 e S
3 S S
- g :
o bIX -

o . b ; o
240000+ 240000
230000+ 230000

g g

Legend
200004 .0 e 220000
Bl c-oss
Eoss- 24
zs-39
5o
Js-s3
Ea.‘-n
210000+ =:jj; 210000
I =50
= 5]

000061
0000814
0000214

SLOPE (Jsall) Jlaai¥) Ayl .(82) sl



120

240000
230000
220000
210000
240000
230000
220000
210000

2 O u)
%
W N e e el o o o 2 ™
§ 87T ien Ay ) oy = X
£ st S Ear S 3 § = £ 3§
Y e o @ & b T
000021 o i S 14 £ b e % % _K170000 Ll 170000
LG s & | g sedsg
.l\“r.l..ﬂ;._\ R -] ~—
bkt e 8388 (W)
S9c3%8 <
§e%Ls :
E3E32S xn_J
doma :
foooel-3 o Gkasoo 4 MO 180000
B a2 2
ey g ~z
~Jwiy 1
zgle =3
:.rlwt.-..\.‘; RETCEP = 535§ W
etk k] | e o il G § =
e e ey & _H_-_H_ O oroer
00006} T T —— . 100000 LW I it
%)
g
— <
o
o
=
= I

240000+
2300004
2200004
2100004
240000+
230000+
220000
210000

)

HILL SHADES (il dajla .(84)



121

il Ayt & sl SO £ 3gall) .(85) Joil)

1[3] Asladl Lalgalily g el zhadul 4.6
7354 e ARCGIS (e duledl asls gl i) sl sa5 Arc Hydro Gpb oo <lld 5
I AN 3 duayes Leaal cJale sa) oy DEM e )l Cypuilial

<> =3 3
2 2 2
> > =
= ) r~
- - -

A 0 - q
2400004 240000
2300004 230000

g
2200004 220000
2100004 210000

a o]

00006 -
00008 -
0000L )+

FLOW DIRECTION 4ug¥) A gl slasl Aol .(86) Jsil)



122

o o o
o o o
o o o
o o o
L 2 L
s s s
240000 1240000

230000+ 230000
220000+ 220000
210000+ 210000

000061+
000081+
000041+

STREAMS cdawally CATCHMENTS 4sbud) (alsadd RASTER §3dia 4hajla .(87) Jsil)

o o o
=] © =]
=3 [=3 =
=] =4 =]
o @ =
L @ =
L L L
240000+ 240000

230000- L230006
220000- L220006
210000- Legend 210000

~———DrainageLine [ | Catchment

00081~
COO0L L

CO00E |

STREAMS dawally CATCHMENTS 4sbudl (alsadd VECTOR 4l dajla .(88) Jsil)



123

TWMS 7.1 galin alasid 23 L8Ll (al a0 455800 Claealsall Clasal g

tios aleay Axala o) (e a5 (Watershed Modeling System 4Slull (aalsa¥) daias ol

Environmental Modeling Research — Laboratory of Brigham Young University

& WS DEM )l Caliall z3sa o slaie W kel ey ASL Galsal) 7 bl &5 dua
st Las),al)

Legend
Drainageline [ | CATCHMENT

2

:

STREAMS cdlawally CATCHMENTS dslud) (alsadt VECTOR deeled dkaj\s .(89) Jeil)
Lslad) (algal) Al Lgale ladaga WMS galisy (385

000081
00002}~
00009}



124

CENTROIDY CENTROIDX MEANELEV PERIMETER SINUOSITY SHAPEFACT BASINLEN BASINID
219720 -189240 363.01 22827 1.028644 2.675756 4850.6 0
222570 -190130 370 16420 0.897771 3.025841 4718.3 1
225290 -189850 384.59 55722 0.315015 2.06682 1560.8 2
218010 -188720 378.72 11506 0.770465 3.307182 3245.2 3
228630 -188280 411.52 18019 0.782525 1.977928 4285 4
231020 -188060 391.52 21410 0.881122 2377141 4586.2 5
216610 -188550 367.96 10906 0.764817 2.459495 3088.9 6
222320 -186840 411.86 22092 1.223585 1.754552 4569.6 7
225940 -187820 427.95 15515 0.880794 2.182154 4196.6 8
224500 -186870 424 .49 19091 0.803413 4.525657 5087.1 9
219520 -187330 407.94 6670.8 0.09682 4.187767 2167.5 10
233540 -185970 418.62 25513 0.945809 1.471265 4596.7 11
217490 -186220 391.57 20459 0.848664 2.678946 5075.1 12
215470 -185880 380.36 6964.2 0.348741 2.99065 2047 1 13
230110 -186070 427.39 94124 0.195716 3.087766 24142 14
220440 -185890 419.19 5790.5 0.079313 1.083727 1206.8 15
227300 -184580 439.38 16411 0.816448 1.810715 3611.8 16
231210 -182740 44232 57611 1.151511 4.819183 13053 17
224920 -185080 4524 5864.2 0.027984 2.894067 1786.8 18
219080 -182300 390.93 44179 1.185944 3.059712 10763 19
214700 -185110 389.63 7213.6 0.250794 1.926391 1772 20
234710 -184750 457.96 6912.7 0.058137 2.55429 1898.2 21
215820 -183600 380.95 11834 0.75333 2.668718 3465.9 22
231540 -184310 433.79 5310.9 0.100523 1.466316 1303.8 23
213800 -182820 362.92 15129 1.29657 1.798924 3639.5 24
224240 -180510 394.26 38993 1.280596 2.956455 7901.8 25
232930 -181210 466.76 19162 0.76015 3177179 5153 26
221170 -178150 390.06 32106 0.990475 2.109491 6585.3 27
229400 -175530 435.88 58050 1.463284 1.627471 11262 28
234710 -176190 449.09 34279 1.045703 1.467322 6291.9 29
217430 -176720 406.46 15615 0.864779 1.951403 4090.9 30
221440 -174170 407.75 34825 1.465673 1.140828 5802.6 31
234200 -173240 430.94 10364 0.174151 5.748281 3203.2 32
234760 -171270 4347 15875 1.067268 5.058911 5029 33
223770 -170400 418.56 31011 1.056792 1.985471 7465.1 34
220120 -169470 392.32 33556 1.041767 3.912389 6512.5 35
233040 -170890 47462 7182.6 0.109769 3.013697 2065.9 36
233040 -170890 47462 7182.6 0.109769 3.013697 2065.9 37
233140 -169660 479.49 7263.6 0.121928 3.669807 2100.1 38
228420 -167810 496.7 14496 0.727495 1.70426 3450.1 39
231960 -168330 503.78 15932 0.924695 2.502454 4198.6 40
223940 -167310 42294 25997 1.091171 8.455355 8551.8 41
231970 -167030 516.7 9068 0.153875 3.97933 2773.5 42
229280 -166400 516.07 11066 0.603875 2.679722 2705.7 43
224720 -166340 433.71 21587 0.935347 11.288237 72416 44
224230 -165590 414.41 6614.3 0.142355 3.636191 231 45
222470 -165520 39477 78814 0.248015 4.166005 2869.8 46
225530 -165540 438.2 6563.8 0.284445 3.273185 2158.3 47
224720 -166340 433.71 21587 0.935347 11.288237 72416 48
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MSTSLOPE MSTDIST CENTDIST MFDSLOPE MFDIST BASINSLOP BASINAREA BASINID
0.013288 49895 125 0.013725 7921.62518 0.039355 8.793 0
0.006873 4236 525.59 0.012747 5680.93975 0.04784 7.357 1
0.015498 491.69 37165 0.026725 1986.66619 0.072677 1.179 2
0.017599 2500.3 381.61 0.01989 4448 83297 0.046528 3.184 3
0.004747 33531 721.11 0.014219 5120.58441 0.039336 9.283 4
0.003378 4041 182 0.011357 5800.9145 0.019241 8.848 5
0.017981 23624 25 0.024987 3709.18831 0.056889 3.879 6
0.008652 55913 225 0.009538 6770.88924 0.038471 11.901 7
0.008654 3696.3 50 0.013077 5456.98052 0.035084 8.071 8
0.011366 4087 355.32 0.014608 6014.0873 0.031406 5.718 9
0.062927 209.86 1064.5 0.019892 2643.00592 0.027346 1.122 10
0.011047 4348.1 565.69 0.011826 5344 84848 0.033869 14.362 1
0.015482 4307 325 0.015232 6126.25865 0.042816 9614 12
0.019243 713.91 626.5 0.024348 2649.5689 0.049859 1.401 13
0.011594 472.49 710.63 0.018413 3268.80772 0.037289 1.888 14
0.005948 95.711 485.41 0.020296 1964.21356 0.032692 1.344 15
0.012625 29488 160.08 0.013728 4572.36324 0.02966 7.204 16
0.006757 15031 90.139 0.007551 17278.47943 0.02997 35.355 17
0.023406 S0 877.85 0.016913 2343.50288 0.02872 1.103 18
0.006991 12764 460.98 0.008564 14964 4004 0.039933 37.859 19
0.017764 515.29 406.97 0.027014 2157.75089 0.053075 1.63 20
0.038382 110.36 660.02 0.033673 2001.3456 0.036547 1411 21
0.014236 2611 388.91 0.017585 4547 67039 0.035622 4501 22
-0.001027 131.07 506.21 0.009456 1839.21356 0.013689 1.159 23
0.007577 47188 58363 0.010858 6527.69119 0.043386 7.363 24
0.003702 10119 194 45 0.006833 11887.48917 0.051322 21.119 25
0.011261 3917 21213 0.010906 6322.66594 0.021572 8.357 26
0.005428 65225 50 0.008485 8377.12806 0.035166 20.557 27

0.00779 16479 250 0.008231 18269.90078 0.047968 77.93 28
0.00912 65795 602.08 0.011581 8307.28535 0.038034 26.98 29
0.008445 3537.7 215.06 0.015444 5854.77272 0.028328 8.576 30
0.003717 85048 279.51 0.005958 10125.78823 0.023972 29514 31
0.002951 557.84 1255.5 0.019287 3729.16306 0.026482 1.785 32
0.008668 5367.3 201.56 0.014062 5956.98052 0.021236 4999 33
0.011311 7889.1 33541 0.014475 1010477272 0.026614 28.068 34
0.002686 6784.5 0 0.007794 8298.40187 0.025525 10.841 35
0.010863 226.78 1123.6 0.032771 2332.41161 0.058711 1.416 36
0.010863 226.78 11236 0.032771 233241161 0.058711 1416 37
0.015058 256.07 728.01 0.022768 2358.88348 0.041038 1.202 38
0.012007 2509.9 360.56 0.018904 4524 87373 0.052126 6.984 39
0.014681 38824 200 0.017702 4964 5184 0.028567 7.044 40
0.008897 93315 103.08 0.014068 10355.72904 0.023152 8.649 41
0.011483 426.78 1040.7 0.021366 3304 .89899 0.036165 1.933 42
0.026966 16339 35.355 0.021221 3328.85822 0.045798 2732 43
0.011582 67734 275 0.017608 8580.50865 0.031814 4.646 44
0.009645 328.98 917.88 0.012943 2624.25922 0.016736 1.469 45
0.008256 711.75 970.82 0.009505 3278.47359 0.013912 1.977 46
0.015837 613.91 561.81 0.023846 2586.70094 0.035657 1423 47
0.011582 67734 275 0.017608 8580.50865 0.031814 4646 48
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«MAX FLOW DISTANCE (saliadl ¢k o) e MFDIST
.MEAN STREAM SLOPE _akia}l Jsuall 43luwa Jsa MSTSLOPE
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SLOPE LENGTH FID SLOPE LENGTH FID
0.01196 1220 11 0.00624 3191 0
-0.00301 787 12 0.00503 702 1
-0.0061 260 13 0.01209 2202 2
0.01773 3669 14 0.01506 256 3
0.00295 558 15 -0.00263 531 4
0.03838 110 16 0.00697 2105 5
0.00678 598 17 0.02493 1992 6
0.02384 524 18 0.01858 1814 7
0.01119 847 19 0.01202 1306 8
0.01767 2464 20 0.00854 287 9
0.01464 206 21 -0.00079 1594 10
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SLOPE LENGTH | FID

0.01875 1107 62
-0.00425 160 63
0.00438 2335 64
0.00442 1006 65
0.01368 1626 66
0.01704 1603 67
-0.00312 620 68
-0.00032 237 69
0.01652 533 70
0.00321 581 71
0.00133 718 72
0.01195 3755 73
0.00188 281 74

0.0034 1125 75
0.01986 2686 76
0.00008 679 77
0.02872 496 78
0.01546 1933 79
0.02005 1096 80
0.00883 910 81
0.00889 897 82
0.00777 100 83

0.0058 2003 84
0.00716 1768 85
-0.00084 845 86
0.00989 670 87
0.01008 1784 88
0.01212 2172 89
0.00269 589 90

0.0083 1239 91
0.00627 854 92
0.00144 50 93
0.00512 824 94
0.00907 786 95
0.00523 668 96
0.00719 2121 97
0.00883 3597 98
-0.01528 50 99
-0.00353 75 100
0.01123 252 106

SLOPE LENGTH | FID
0.01148 427 22
0.01086 227 23
0.00392 252 24

0.0013 549 25
0.01644 2475 26
0.00016 1272 27
0.00438 125 28
0.01026 872 29
0.01673 273 30
0.02594 1440 A

-0.00103 131 32
0.01878 3326 33
0.00014 362 34
-0.00051 266 35
-0.00089 1551 36
-0.00125 85 37
-0.00037 106 38
0.00092 2452 39
-0.02412 71 40
0.01725 795 41
-0.00076 146 42
0.00792 1714 43
0.01651 3038 44
0.00189 25 45
0.00827 1627 46
0.00716 2128 47
0.01159 473 48
0.00961 241 49
0.01137 3676 50
0.01604 833 51
0.02697 1635 52
0.01317 1076 53
0.00898 941 54
0.01363 427 55
0.01774 1270 56
0.01192 1447 57
0.00792 291 58
0.01125 1132 59

0.0139 1087 60

0.01991 60 61
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SLOPE LENGTH | FID

0.00515 1444 148
0.007 1375 149
0.0077 908 150
0.00839 1341 151
0.00521 1846 152
-0.0011 206 153
0.00558 71 154
0.00067 652 155
0.00607 1111 156
0.00975 3056 157
0.00248 3039 158
0.01111 2014 159
-0.0258 856 160
0.02121 1014 161
0.0151 1555 162
0.0147 3199 163
0.00471 1205 164
0.01804 1866 165
0.01024 1526 166
0.00595 96 167
0.00826 712 168
0.01158 6774 169
-0.00037 156 170
0.0002 1066 171
0.00236 1772 172
0.00922 2842 173
-0.00814 25 174
0.00372 454 175
0.00342 1124 176
0.00917 5991 177
0.00041 448 178
0.00631 2594 179
0.01137 1341 180
0.01551 4693 181
0.0058 3087 182
0.00233 1171 183
0.00241 2416 184
0.03566 86 185
0.02292 2652 186
0.01555 1426 187
0.00423 1340 188

SLOPE LENGTH | FID
0.00799 2107 107
0.01215 897 108
0.00967 577 109

0.0155 492 110
0.02341 50 111
0.00575 2159 112
0.00644 1272 113
0.00883 498 114
0.00672 951 115

0.007 1260 116
0.00423 949 17
0.00653 1438 118
-0.00429 527 119
-0.00114 227 120
0.00793 1563 121
0.00448 1060 122

0.007 3847 123
0.00648 25 124
0.00961 424 125
0.00878 1547 126
0.02083 537 127
0.00717 2908 128
0.00812 499 129
0.02551 231 130
-0.00134 35 131
0.01521 1647 132
0.01584 614 133
0.00451 1728 134
0.00092 479 135

0.0123 1969 136
0.00964 329 137
0.00889 1521 138
0.00013 156 139
0.01293 2591 140
0.00152 1022 141
0.00174 1382 142
0.00212 160 143
0.00583 2311 144
0.00077 729 145
0.00268 1016 146
0.00523 639 147
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SLOPE LENGTH [ FID
0.00732 1118 232
0.00806 1833 233
0.00308 75 234
0.01924 714 235
0.01798 2363 236
0.02792 742 237

-0.00549 560 238
0.01632 3007 239
0.01469 1358 240
0.02418 1156 241
0.02354 60 242
-0.0381 100 243
0.01073 681 244
0.01548 1930 245
0.01808 1651 246

0.0038 2113 247
0.00042 1274 248
0.00037 327 249
0.00981 2155 250
0.00775 655 251
0.01259 1749 252
0.01182 196 253
0.01403 1220 254
0.00271 2036 255
0.00786 1606 256

0.0113 1346 257
0.01084 780 258

0.0118 3287 259
0.00287 2197 260
0.01055 2604 261
0.00979 25 262

-0.00122 102 263
0.01482 760 264
0.00944 1557 265
0.00734 1934 266
0.01496 491 267
0.01776 515 268
0.00405 1765 269
0.00429 748 270
0.01151 2207 271
0.00707 43 272
0.00035 25 273

SLOPE LENGTH | FID

0.00145 502 189
-0.00017 766 190
0.00157 35 191
0.00184 1174 192
0.00036 1369 193
0.0144 1390 194
0.00222 135 195
0.00281 191 196
0.01028 605 197
0.00951 498 198
0.01205 366 199
0.00722 4263 200
0.06293 211 201
0.00148 1383 202
0.00656 85 203
0.00779 496 204
-0.00958 135 205
0.00734 1212 206
0.00611 1738 207
0.00723 1564 208
0.0062 1497 209
0.00414 481 210
0.00804 1888 211
0.00822 2281 212
0.00959 1255 213
0.01395 2598 214
-0.00098 241 215
0.00234 2919 216
0.00131 35 217
0.00321 3627 218
0.00745 3671 219
-0.00353 626 220
0.00747 5473 221
0.01291 300 222
0.01089 3895 223
0.00368 2080 224
0.01865 2579 225
0.00449 583 226
0.00914 191 227
0.02391 2364 228
0.0176 2501 229
0.01179 587 230
0.00178 121 231
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L_Q)-LAS\ eUé.'a DA ::Lg_.d\ ERPTN C'_ﬂ_ajs.a L‘ﬂjl..n o
&8 bl Glleall dlaulsy s riaall Glaay 8 dalleadl DA L 386 585 (alids) e

Ay o )

Pollutant buildup «tglall as)s 4.8
s el dalisal) saaly 8 QLS 3aals L) ey Jlexinl) Lo Gl (aa cililal) oS)5 Caiagy

claalsl) b ahe skl el claall) b (5ud) sl A e el Sy . alall okl saaly

A il aa alasiuly 4l Sy i) Galad) bl Al sae adiy aSEE e s LAy il
Power Function 5l aU
ceabae ¥l ol gl n clasd ) gsisall (1) Gaill ge caniliilly i (B) &kl oS1
B = Mln(Cl, C2t63)
((Galall Jshasaalsy sl daluall sasly A1) (Saall akicl) oSIll = Cp 1ua
ool G = Cg ¢Sl Jaae culi = C,
Exponential Function -l aul

cadac 350a1 Tlie Uad iy ) ) pall) imie ay oSI50

B = Cl(l - e_CZt)



162
((alall Uk sanlsy sf dalidl) sanls AES) adgidll adacY) LIl = Cp 1um
(L/days ali/1) aShall Jixe culi= C,
Saturation Function g L&Y &l
g LAY Al f5b in ol ae Jhainly pallig Jad Jdae g oS fan Cum

_ (it
Co+t

((Dalall Jsha 3oty ol Aabisall saalyy ABS) adsiall alaet) S5l = C; réum
(ko) oS om0 ALY £ LY) i 4= G

Street Sweeping g ls&dl (i€ 5.8
Dbeally Aiee skl mpenill SN (gygall (el (2 DU Jlexinl 338 U< 3 Lealadinl (Sayy
el g )] (i€ ol Al
oSl Sllee G a1 e
S8l cay Ji G Adee 2T 2 WLV @
oS AU i) skl JS e S £3a @
couSIL Ao Dgle JS e Jigiall aShill oa @
o L oSed) e Y Slerally ¢ DU Jlasind JS0 Calins o oSaall (e uleall o3a of LY

Pollutant Washoff citisglall Jus (41f) 6.8
Gl ddag 2 o (e byl Gulall Gl e (@O Jlaiul 8 e b Jue Easy
Z R IR YV

Exponential Washoff &zl a3y

o5 closd U legine (Oloall) dadl g Tyl conlin el 8 4ESH culaslsy (W) AU5Y) dgen
1l . il WSIEl e

W = CquZB
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AY) Gl = Cp AY) alaa=Cy rum

(Ael/ae o) Aelufias) Aaludl sasls runoff rate (plyal)) dedl Jixe=gq
o) Aalall Banl gy ABKN (pulg) AU AESY ga L oSIillg LABSH Cilasly Dokl SI5= B

el Gliasiineal) Lagasds Laa oSPlly AU AESY iasly SISy (Galall Jsh 52l

(e ah s Sm cabialia) ilislall 385 ce

Rating Curve Washoff Jaall aia 33 45y

tlessd ) legine (Oloall) el Jiae ge Tyl Canility (Al 3 AESH cilaalsy (W) ABY) Joes )

W == ClQCZ

Ji G Ajaall ) claaly (Gloal) dedl Jine = Q (Y1 Gif = Cp ) Jalas = Cy :ua

.eqs:wd\

Event Mean Concentration &aall Jswg 385

Bldl 585 A Jiey Cp 5 1.0 gsban GV (Jhnall Jmiall 335 ABY) e daals Alls o34
Oy (Olal) el axtisdll U8 (g A%l 38 Chlanly G Jpgaill :ABad) . jull) 8 AES) saal
(SWMM 5 Llals Lgne Jabaill 23y il

Water Quality Characteristics of Urban
Runoff

Event Mean
Constituent Concentrations
TSS (mg/L) | 180 - 548
BOD (mg/L) 12-19
COD (mg/L) | 82-178
Total P (mg/L) 0.42-0.88
Soluble P (mg/L) | 0.15-0.28
TKN (mg/L) 1.90-4.18
NO2ZNO3-N (mgll) | 086-22
Total Cu (ug/L) | 43-118
Total Pb (ug/L) 182 - 443
Total Zn (ug/L) | 202 -633

Source: U.S. Environmental Protection
Agency. (1983). Results of the Nationwide
Urban Runoif Program (NURP), Vol. 1, NTIS
PB 84-185552), Water Planning Division,
Washington, DC.

(121) Ja

i3)lida yualiad Ladgad EMC's ad
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YV laxie Caign ABY) oday (Al ¢ halS bpaiue Calitind dlee b 2SI Alla O Jal (e 4l Ll

S e apall g

apadly Aine dyshe Aoy leaalil (Sa (A Jlartind 2385 slbne @sle Jal e Y den ¢
ozl Lol (Sedl ey -V Jlesiadl Bl Jdl) Kailly GplaY) 8yl (ot 3yfide A3 Aullad

gl al ASHE Aadall daladl g cdaaall ‘;E-uu USSPt

Units Conversion [10] <daalgll Jasas 7.8
oupally (Parts Per Million) ppm cilasls sUass ¢lsed) & collall 2aull dy0e cluld of Jaadl

PPM e Gl e £3a 4 5,551 a5 (Parts Per Billion) ppb <laals,

Ll i oy PPMV 2308 JAT jawiy ol clilall ppm cilaaly it elgell Szl iy
ase llall adaaal Glee e sag e Ul Slall Lilia yiiah 13as . Jgall of anad) G ¢ galall e sl
datm gsall bl die olgel) &3l 3 Laay)

telsedl (n paa Ole (A zoiee hre e aaa sl (paad) (k) Gle (e s eda )

1 gas volume
106 air volumes

1 ppm =

16l 1pPM Y (sl slsell o sl anls 8 Le Sle e Sl 5 Sae paa o8 10y

1uL gas
1L air

1ppm =

e aills Hg/M? Jie cdggiall claalslly cblall 5805 e ll AU o2a Sl ST aLaa¥) s
el ol ade 3353 4l V) gl el Bha qiay (PO/M® Slaaly CHAY S5 Ge el o
SK3 Om el gla (Sl sl 8 @il dagms el ) AlaYL Lharalls 3phall daps by

La )5S diliae file

Sy Sl RIS, LD Calia ) AES LY zliss (pE/M® Jie giie aa Gl ppMV Jasail

o i lipall G 2aall Gudi goad el dsliall asaal) 1k 53 oS )l Aads Lol

9 (Omeladll Jazally 3)lall 4ay3) STP xie e 1 8 () gom sl 1aay Jarally 3)hal) 4
LGl Sl Jsall aasdl sas o(dm®) 50 22.71108 ana
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legiyys 1 Standard Temperature and Pressure (STP) cuseldaill Laxaalls 3yhall dayn Ll
JUPAC (50 4auld a5 ¢g5n b 2215 100.00 kpa (1 bar) 5 ¢4 273.15 k (0 C°) L b

STAND. 92 (1987) 85-95.

(International Union of Pure and Applied Chemistry (IUPAC))

el sl e adba (S Sl Slall EVsall laia

Vm 1 pug gas
M 1Lair

1ppm =

: 85 .(at 1 bar and 273.15 k)  Jtall 5lall slaill Jsall anall = Vpy 1
.(22.71108 L/mol)
(g/mol) :sas . 3l Sl (Hll =M
bl ala sin dyeas el ddass adse 82010 aled J3Y1 appll Jassia o JEeS Caaily
s ol mg/m?® il
(64.06 g/mol sl 4355)  0.266472 ppm Jsaadl i 53l 4iads SO, Sl sl b

64.06
22.71108

0.266472 ppm X

= 0.751624 mg/m3(ug/¥) 5 S0, )i

.01 g/mol ipall 435 0. PPM Jsaall 5305l iy CO 0508l sl 3
28.01 g/mol sl 0.304597 ppm Jsaall L 525l CO s J

28.01
22.71108

0.304597 ppm X

= 0.375665 mg/m3(ug/¥) » CO laia

Gluall 28l 5425 8.8
et Klie pe bl Wls Lalle sl €l Gglul (uSay alle el 8 SWMM
Lazs cdalusall Baaly 8 AESY clandy colislally Lalall cilanall e Jlasin) ity maliylly ¢l
o Jpanll Glalid¥) Gan ehal agiin @y g 3 ¥ A A dida 6 aluld)

Lo gllaal) Gldaxall

30 M oylvia gl (pam anlsi skl Gf cclislall At g1 (bl agmg aaaly ¢ alyily Lian
sl 068 Jully

0.751624 mg/m® x 30 m = 22.54872 mg/m? - 4 SO, sk


http://www.iupac.org/reports/1993/homann/values6.html
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0.375665 mg/m* x 30 m = 11.26995 mg/m? : 4 CO i

oty chaalll Akl b clelin) A6 e colsedl agn Ayl Lulll 325 e £ 1EY) 25 des
o) o gl Ay laally clfslall dag i) lua (e &alll By ia 25 M <15 M5 m
«ablall dae dalue o Jlasiol) o Sl Al 358 Jallall (e LS0E1 (bl aga paal Aagiig

PO &L‘n—'j .1 hec HUSa aalgojlaia Ll \JL.:m\ i i

22.54872 mg/m? x 10000 m = 225.4872 g/hec : 54 SO, i
11.26995 mg/m? x 10000 m = 112.6995 g/hec - 8 CO e

SWMM alaiiuly ) ge @il [11] Joud) obia 5352 s 9.8

@Al dihia b gl Lghlas ke b o)) (Y apmin s (B O slsell B Bagaall 3L
Cahll s by bl ) Algiial clislall oda 3w 3 SWMM aelays ¢ jUaal Juad) e
et Jualal)

treatment 4allass transport Jais washoff allyls buildup 15 Jiail 25<aY1 SWMM  élliay
pop ey Baaanl Ayglhall cilghaally coliall 5aga lizSa (e 220 (4
Mol (gmas Al clislall Cagpas —1
clislall o34 algs A land uses oY) e leind il Caypas =2
s Jlasiad S e edpaall 3 bl Baga 2023 Al AUY 15 aSIEN adlss julee dlac) =3
.Subcatchment (s JSU ol ¥) Y lexin) (0 aje panadss —4
Aadbed) cllled (geay (gA) Capall alas paa diall & skl ) aolss Caypes =5

Jsls SOy <yl 2l il Lalal) clandd) e 5 3shadll o limiuly olef cilshall Gulsi ga
cals B8 a3 IV Al 32010 aled Js1 a3 CO sl s

JS dalisay (120 M leayes 0.5 Lelie duhyall dakia & S5,S; Sy dualdl Lalsal 206 a1 &
et W da Gigea alls pny e il oo J3 Jp, Jp i) (o Lehlany USA 2l Lo
p ) JSall 8 LS Outy Cuany

%3/ 7/1/2 ; (122) Jsa

7 160 M Jshy il & C,,C3,C, ,Cyp 4V

A5 cm hi 548 Cy olinul 30 cm il

3 /2 c
/sﬂ camﬂ:i CcO ‘SOZ u,_m;ld‘ ujz_\.u JGall 12 @)
v0!.1!1 ca‘ .J4 ca ‘\.\12 g_atv“\ J)M‘;,ug/f u\h\}v u;\".'\l;‘)akgs
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Pollutant Editor (230 Pollutant Editor @
I Property Value I Property |Value l
|Name co - |Name 'S02 f
e e UG[L ..................................... E
;Rain Concen. 0.0 Rain Concen. 0.0
'GW Concen. 0.0 GW Concen. 0.0
121 Concen. 0.0 '1&1 Concen. 0.0
\DWF Concen. 0.0 'DWF Concen. 0.0
Decay Coeff. 0.0 Decay Coeff. 0.0
'Snow Only NO 'Snow Only NO
Co-Pollutant S02 - | Co-Pollutant o s
(-:on_centr'atiun units -fo-r_the pollutant. l_Jse_r-ass-igned nam_e_uf the pollutant.

sagxall Jhall 3 VLl 35 Ay ¢ aahY) OV lastind Cappaty agiin Al s5laall & (Vg
e e ellyg cUndeveloped syshe e (=l)s <Residential duSus dIndustrial duelia :lia

Land Use Editor Land Use Editor Land Use Editor @
General iﬂBuildup l“Washoﬁ.‘ General [Buildup Washoﬁ’ Generarl Buildup Wnshoﬁi
IProperly Value |Property Value [Properly Value
Land Use Name ;Undeveloped Land Use Name EResidentiaI Land Use Name %Industrial
Description Description Description
sreersweeen [ sTeeeToweeen — I STRee sveeen
Interval 0 Interval 0 Interval 0
Availability 0 Availability 0 Availability 0
Last Swept 0 Last Swept 0 Last Swept 0
User assigned name of land use. User assigned name of land use. User assigned name of land use.
[ OK j [ Cancel ] [ Help ] { OK ] [ Cancel ] [ Help ] l OK J [ Cancel ] l Help

) el aa lea apa . (124) Jsil

{ashey o1 e Larind (0 &8 S 3 CO 5 SO, (e I Y15 Ul s Cigpss iy O
cﬁ\}d\ Lng Byaleall allay @\jﬂ\ o et

ol s f kil (pad ¢ el ADE oy (& Auliall o8l o Leys

culi Jhae 53 33 0.500 kg/hec @ oo Leliall eV lein) dikhie L3 SO, 4l alsall 4ol
ALl ol Chai (i by3laall e dikaiall By sl 3 JUSEN b oL slS 0.05 ol

b Jie 53 a5y 0.250 kg/hee s 4l Yl ddhie 3 CO sl bl daglly
AL 2l Cua (it y3laall e Akl g sl 3 USE) 3 aleslS 0.02 o))k
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15U syl sl il miy oSIN o G giss of Lyl alaiall (pa
LI b 5 ) Al sacay L L

Land Use Editor

| General | Buildup |washoft

Normalizer

Pollutant 802 v
I Property Value I
Function POW
Max. Buildup 0.25
Rate Constant 0.025

Power/Sat. Constai 1

AREA v

Subcatchment variable to which

Normalizer

Power/Sat. Constai 1

AREA

Normalizer

Power/Sat. Constai 1

Land Use Editor @ Land Use Editor @
| General | Buildup |Washoft| | General | Buildup | Washoft|
Pollutant Cco - Pollutant S02 -
!Propeny Value l |Pmper1y Value ]
Function POW Function POW
Max. Buildup 0.250 Max. Buildup 0.5
Rate Constant 0.02} Rate Constant 0.05

AREA

buildup is normalized: area (acres or
hectares) or curb length (any units).

Lok |

[ Cancel }

[ Help

]

Rate constant of buildup function (Ibs
(kg) per normalizer per day for power
buildup or 1/days for exponential
buildup.

[ OK ] [Cancel] [ Help ]

Maximum possible buildup (Ibs (kg)
per unit of normalizer variable).

L ok |

[ Cancel I

I Help ]

Al Ll jae lea aase b clislall aS)i iy L (125) Jsall

Jusd EMC = 50 mg/f &aall awy 550 a36 dad (i o(Juddl) ABY) alsid dpally L
e Ghlidl A lial)l Caaig dalul) hlidl 4 EMC =25 mg /£ 5 acliall @hlall el

Land Use Editor

ExXS)
W‘ Washoff ‘7 B

Pollutant co ']
[Propeny Value [
Function EMC
Coefficient 12.5
Exponent 0.0
|Cleaning Effic. 0.0
|BMP Effic. 0.0

Washoff coefficient or Event Mean
Concentration (EMC).

Lok ]

[ Cancel l

I Help

l

.3)5hall

Land Use Editor @ Land Use Editor @
| General | Buildup | Washoff General l Buildup ‘ Washoff
Pollutant co w2 Pollutant S02 v

|Properly Value IPmperty Value |

Function EMC - Function EMC

Coefficient 25 Coefficient 50

Exponent 0.0 Exponent 0.0

Cleaning Effic. 0.0 Cleaning Effic. 0.0

BMP Effic. 0.0 BMP Effic. 0.0

Washoff function: EXP = exponential. Washoff coefficient or Event Mean

RC = rating curve, EMC = event mean Concentration (EMC).

concentration.

[ ok |

[ Cancel }

[ Help J

[ ok | [cancel | [ Help

) el jaa Jlea aupe b clislal) (Jud) A} iy . (126) Jsill

ol I V) lalatin) (e e (anadd 53AY) 5shadl)
U2 Sy b ¢l S Jlanind 9625 5 S e lia Jleind %75 (aljil &5 Sy b

coSall
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Assignment of land uses to
subcatchment (click to edit)

Assignment of land uses to
subcatchment (click to edit)

Land Use Assignment

Land Use Assignment

ILand Use | of Area l |Land Use % of Area
Industrial Industrial 5
Residential \Residential 75
Undeveloped 50 Undeveloped
OK ] [Cancel ] [ Help ] [ OK ] [ Cancel I [ Help ]

Subcatchment S3 [] Subcatchment S2 (] Subcatchment 51 (]
|Pmpeny Value l IProperly Value |Propeﬂy Value

Z Slope 05 - |Z Slope 05 - 7 Slope 05 -
Z Imperv 25 Z Imperv 50 Z Imperv 50

N-Imperv 0.01 N-Imperv 0.01 N-Imperv 0.01

N-Perv 0.1 N-Perv 0.1 N-Perv 0.1
Dstore-Imperv 0.05 Dstore-Imperv 0.05 Dstore-Imperv 0.05
Dstore-Perv 0.05 Dstore-Perv 0.05 Dstore-Perv 0.05
ZZero-lmperv 25 ‘l’Zero-lmperv 25 #Zero-lmperv 25

Subarea Routing OUTLET Subarea Routing OUTLET Subarea Routing OUTLET
Percent Routed 100 Percent Routed 100 Percent Routed 100

Infiltration GREEN_AMP” Infiltration GREEN_AMP™ Infiltration GREEN_AMP™
Groundwater NO Groundwater NO Groundwater NO

Snow Pack |Snow Pack |Snow Pack

Land Uses Land Uses Land Uses

Initial Buildup NONE Initial Buildup NONE Initial Buildup ]
Curb Length 0 E |Curb Length 0 = Curb Length 0 =

Assignment of land uses to
subcatchment (click to edit)

Residential

Undeveloped

Land Use Assignment @
|Land Use Z of Area
Industrial 5

[ OK J [CancelJ [ Help

J

LSl Galsal) ) o) claladiu) e g panadld L(127) JSa)

oOel el Glagye 4 LS L j3las ye %50 (s Sy b Ll
A7 el Gl-laally Jlagll J (HUaaY) e Jlag ol ) dlall SLY1 2ae Caumin (sl

Simulation Options @
General  Dates | Time Steps I Dynamﬂ: Wave l i [aa ik
Date (M/D/Y) Time (H:M)
Start Analysis on 012713701 <1 00:00 £
Start Reporting 01012713701 <1 00:00 £
End Analysis on 0127137015 12:00 £
Start Sweeping 0101701 .
End Sweeping on31/12 .
Antecedent 7|
Dry Days
[ OK ] [ Cancel ] [ Help ]

Blslaal) Slld jjaa Jlga ause -(128) Jsil)
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Time Series Editor ‘?
Time Series Name
TS1
Description
Slelas 6 83a) po 75 glis L 1 be tiole

[]Use external data file named below

[V] Enter time series data in the table below
No dates means times are relative to start of simulatio

I()Mﬂ;le) ;rrllmw‘la) value || Lo |
0 0
1 12.7
2 25.4
3 19.05
1 127
5 6.35
6 0
- [ Hep |

el G s A dglaal) Adcalall a3iiuig

dg} Ll ‘"53 ‘;&2} AN ).UA:I L) L«.LAJQ US‘M.J 60%\4&]\ RPTN c_;lu.i d# e.-.\.-}-m SWMM M Az

AEEEEREERERRRRRERRRRRRRRRRERR

Runoff Quality Continuity

AR AR AR S

Initial Buildup
Surface Buildup

Wet Deposition

Sweeping Removal
Infiltration Losas
BMP Removal ....

Surface Runoff

Remaining Buildup

Continuity Error (%) .....

Time Series Viewer @
Time Series TS1
26
24
22
20
18
16
14
12
10
8
6
4
2
0 T T g
0 3 4 5 6 7
Elapsed Time (hours)
[ Copy To... ] [ Print ] [ Close ]
Wity g Abualall dyiajl) Aldaadl e Jlsa aapa -(129) J2id)
S02 co
kg kg
.......... 0.438 0.175
.......... 0.015 0.006
.......... 0.000 0.000
......... 0.000 0.000
........ 0.000 0.000
.......... 0.000 0.000
.......... 0.022 0.011
........ 0.431 0.170
0.000 0.000

o)bﬁ.a t}au d\i\.\\} c:\.t_)ﬂ\ é CO %) 170 g c)‘ﬁ.a; SOZ e 431 g g)\.ﬁ.a &}AM 6:4}1 LS,)-’ 4.'1./.\}
dj.);j\ L”é (IXS U dS L”é Zd\j;!\ :glns Re ‘L”;Ld\ d..).ml‘ LA;\ CO e 11 g o)\.ﬁaj SOZ e 22 g

e

Subcatchment Washoff Summary

e s
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PA palsal) Calide (358 Jlagll sl (4 SO, Sl 35l aisi

@‘ Graph - Subcatchment SO2 E‘ -] @

Subcatchment SO2
Subcatch S1 Subcatch S2 Subcatch S3 I
40.0
35.0
30.0
25.0

S02 (UGL)
N
8
s

0.0 \
0 2 4 6 8 10 12 14
Elapsed Time (hours)

calsaY) cilida (368 Jhagl) ol 3 SO, & 3855 guisi -(130) Jeid)

Ol Gt 5 dlagl olie 3 CO Sl 5851 cisi L

£ Graph - Subcatchment CO E=RE=E T
@
Subcatchment CO

Subcatch S1

Subcatch S2

Subcatch 53|

€O (UGL)
s

g |
; \
|

6 8
Elapsed Time (hours)

oalsal) Cilida 368 CO & 585 aiss -(131) Je
8583l lislally (V) dansg olaal) 3t laie kel cllaladially Jglaadl (o zsuass i

L) e ddeall olall 1) Jiw Ay ddid) skl e e of Lale
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Glua gilly ila sl

LN ghel) Bl g olpdd) B 4 haal) clasdll JISaly asly aeil asad) cluhal) ¢l 59
Juad b dagh S Jga cilliadlall pudagy cdgphaall cilhgill A8)ally §painnall Alpall 5] )90
-Jshagdl

g Aaal) Liareal) paliall slagly cAdidal) (gilase ABSY B1Slan pudagl o3 ] Al ppen
Adaal) b Al Galsal) (e pags JS 36 hall Jshgl) (uld By

) aa dipa (e cddlejing Kl o Slkiall (il s 48l Chisy Al (ulaa ald
ol ) Guguda () LTk Gualie adyg coliag Lillag 5 ligs

& QY gAY ugeial (uld Aaily Bagie Auall cipall (aaE s AkE] 08 o) g
O sy (1) @AY clasdd) haghd (il jia Ahe] oo Adld LhEY) 0igh il .o Ul
Al ¢SS
Lol ) clialgal) B dagaall adll jolasi slagd) B clilea of 45l ciligle dildas) sic
Glgiae B Jdo ccluld Ld W pe ccligld) sda A ana waad iy Ay sl
a8 Akl S die g li))

JSI Al slll Banlgy Baalgiall alial) 4 ALy cclilagy) odgd aShill aqlsd Slaa (i
Ayt dalue JS (398 lisa

LS Jlaria) JS (e cJamad) (B oluall Baga daad ) ALY aShEl Al sulaa dac)

-6

-9
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b

1- STORM WATER MANAGEMENT MODEL - USER'S MANUAL, Version 5,
EPA (Environmental Protection Agency) — 2010 (Software)
2- Introduction to SWMM, Lecture 8-B, Youngstown state University, Department

of Civil / Environmental & Chemical Engineering

Ldhaad) clagleall alai aladiad’ — 2011 Jul gdba gl casal desa BT dpa cJuals 2ene pad -3
gl and — Apad) Luvigh LS — s daals — piivale Al Ccala Aiaa b Eylesl) B
A2 suball
s b ) diall dalad) 45,80 -4
Aadigll LIS — s dnals clsdia o1) Laglgongd — 2007 ualil 2 Bilaa ¢l 2ene Aid -5
gl
cla b Al e lanay s cluball Ll 4S540 -6

7- STORMWATER COLLECTION SYSTEMS DESIGN HANDBOOK,
MicGraw-Hill, Larry W. Mays, PH.D., PE., P.h. - 2004

c_\hg.az\.\;\.\l\ e -8

cola Ayaa b RSl dpta 08 0 slogd) Casls Ablya luld (a9

10- Method Statement for Storm Water and Drainage Earthwork (Documents)
11- U.S. Environmental Protection Agency. (1983). Results of the Nationwide Urban

Runoff Program (NURP), Vol. 1, NTIS (PB 84-185552). Water Planning
Division, Washington, DC.
12- ENGINEERING DESIGN CRITERIA MANUAL, June 2007 (e. Documents)

13- Urban Stormwater Management Manual (e. Documents)
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[12][13] a3l

S| Metric Units

L dgal) cilanlgll

|Area (Subcatchment)

I hectares

IArea (Storage Unit)

lsquare meters

IArea (Ponding)

lsquare meters

\Capillary Suction

Imillimeters

Concentration

milligrams / liter (ma/L)
micrograms / liter (ug/L)
Counts / liter (#/L)

I Decay Constant (Infiltration)

[1/ hours

| Decay Constant (Pollutants)

1/ days

| Depression Storage

millimeters

[Depth

l meters

IDiameter

lmeters

Discharge Coefficient

Orifice dimensionless
Weir cubic meters / second /
meter” (CMS/meter” )
I Elevation l meters

| Evaporation

Imillimeters / day

Flow cubic meters / second (CMS)
liters per second (LPS)
million liters / day (MLD)
Head meters

IHydrauIic Conductivity

millimeters / hour

IInfiItration Rate

millimeters / hour

ILength

meters

Manning's n

seconds / meter1/3

Pollutant Buildup

mass / hectare
mass / length

|Rainfa|l Intensity

lmillimeters / hour

IRainfall Volume

lmillimeters

ISIope (Subcatchment) lpercent
ISIope {Cross Section) Irise / run
'Street Cleaning Interval Idays

|Volume

lcu bic meters

\Width

l meters
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US Standard Units

LS yuay) claalsl)

Area (Subcatchment)

acres

Area (Storage Unit)

square feet

|Area (Ponding)

square feet

|Capillary Suction

inches

Concentration

milligrams / liter (mg/L)
micrograms / liter (ug/L)
counts / liter (#/L)

|Decay Constant (Infiltration) 1 / hours
lDecay Constant (Pollutants) 1/ days
|Depression Storage inches
IDepth feet

[ Diameter feet

Discharge Coefficient

Orifice dimensionless
Weir cubic feet / second /
feet” (CFS/ft" )
I Elevation feet
IEvaporation inches / day

Flow cubic feet /second (CFS)
gallons / minute (GPM)
million gallons / day (MGD)

'Head feet

IHydraulic Conductivity

|inches / hour

Infiltration Rate

inches / hour

Length

feet

Manning's n

seconds / meter1/3

Pollutant Buildup

mass / acre
mass / length

lRainfaIl Intensity

inches / hour

lRainfall Volume |inches
ISIope (Subcatchments) |percent
lSlope (Cross Section) rise / run
|Street Cleaning Interval days
IVqume |cubic feet
|Width feet
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NRCS Hydrologic Soil Group Definitions

Saturated
Conductivity
Group |Meaning (in/hr)

A Low runoff potential. Soils having high infiltration > 045
rates even when thoroughly wetted and consisting
chiefly of deep, well to excessively drained sands or
gravels.

B Soils having moderate infiltration rates when 0.30-0.15
thoroughly wetted and consisting chiefly of
moderately deep to deep, moderately well to well-
drained soils with moderately fine to moderately
coarse textures. E.g., shallow loess, sandy loam.

C Soils having slow infiltration rates when thoroughly 0.15-0.05
wetted and consisting chiefly of soils with a layer
that impedes downward movement of water, or soils
with moderately fine to fine textures. E g, clay
loams, shallow sandy loam.

D High runoff potential. Soils having very slow 0.05-0.00
infiltration rates when thoroughly wetted and
consisting chiefly of clay soils with a high swelling
potential, soils with a permanent high water table,
soils with a clay-pan or clay layer at or near the
surface, and shallow soils over nearly impervious
material.
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SCS Runoff Curve Numbers (Antecedent moisture condition Il)’

| | Hydrologic Soil Group

|Land Use Description A B | C D
Cultivated land \
[ Without conservation treatment 2 | 8 ’ 8 | N
With conservation treatment 62 7 78 81
Pasture or range land
| Poor condition 68 | 79 | 86 | 89
| Good condition 39 | 61 | 74 | 80
IMeadow |
| Good condition 30 | 58 | 71 | 78
Wood or forest land | |
Thin stand. poor cover, no mulch 45 | 66 | 77 | 83
| Good cover® 2% | 85 | 70 | 77
Open spaces, lawns, parks, golf
courses, cemeteries, etc.
Good condition: grass cover on 75% | 39 61 74 80
or more of the area
Fair condition: grass cover on 50 - 49 69 79 84
75% of the area
Commercial and business areas (85% 89 92 94 95
impervious)
Industrial districts (72% impervious) 81 | 88 | 91 | 93
‘Residentiala ’ ’

Average lot size (% Impenvious®)

| 1/8 ac or less (65) 77 | 85 | 90 | 92
| 1/4ac (38) 61 | 75 | 83 | 87
| 1/3 ac (30) 57 | 72 | 81 | 86
| 12 ac (25) 54 | 70 | 80 | 85

1 ac (20) 51 68 79 84
Paved parking lots, roofs, driveways, 98 98 98 98
etc.®

[Streets and roads | [
Paved with curbs and storm sewers® | 98 | 98 | 98 | 98

Source: SCS Urban Hydrology for Small Watersheds, 2nd Ed., (TR-55),
June 1986.

Good cover is protected from grazing and litter and brush cover soil.

Curve numbers are computed assuming that the runoff from the house

and driveway is directed toward the street with a minimum of roof water
directed to lawns where additional infiltration could occur.

The remaining pervious areas (lawn) are considered to be in good

pasture condition for these curve numbers.

In some warmer climates of the country a curve number of 95 may be used.
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Characteristics of Various Soils

Soil TextureClass] K | w | ¢ | FC | WP
'Sand | 474 | 193 | 0437 | 0.062 | 0.024
LLoamy Sand | 118 | 240 | 0437 | 0.105 | 0.047
'Sandy Loam | 043 | 433 | 0453 | 0.190 | 0.085
Loam | 013 | 350 | 0463 | 0.232 | 0.116
'Silt Loam | 026 | 6.69 | 0.501 | 0.284 | 0.135
'Sandy Clay Loam | 0.06 | 866 | 0.398 | 0.244 | 0.136

Silty Clay Loam 0.04 | 1063 | 0471 | 0.342 | 0.210

l

Clay Loam | 0.04 | 827 | 0464 | 0.310 | 0.187
|
|

Sandy Clay 0.02 | 945 | 0430 | 0.321 | 0.221
Silty Clay | 0.02 | 1142 | 0479 | 0371 | 0.251
Clay | 0.01 | 12.60 | 0.475 | 0.378 | 0.265

K = hydraulic conductivity, in‘hr
¥ = suction head, in.

¢ = porosity, fraction

FC = field capacity, fraction
WP= wilting point, fraction

Source: Rawls, W.J. et al_, (1983). J Hyd Engr., 109:1316.
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Typical Depression Storage Values

Impervious surfaces  0.05-0.10 inches

Lawns 0.10 - 0.20 inches
Pasture 0.20 inches
Forest litter 0.30 inches

(Source: ASCE (1992), Design & Construction of Urban
Stormwater Management Systems, New York, NY)
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Manning's Roughness n for Overland Flow

ISurface l n

bmooth asphalt I 0.011

'Smooth concrete . 0.012

|Ordinary concrete lining [ 0.013

Good wood . 0014

[Brick with cement mortar I 0.014

Vitrified clay . 0.015

(Cast iron 0015

'Corrugated metal pipes . 0.024

ICement rubble surface l 0.024

lFaIIow soils (no residue) . 0.05

[Cultivated soils [

\ Residue cover < 20% . 006
Residue cover > 20% 0.17
Range (natural) 0.13

{Grass ’

r Short, prarie 0.15

\ Dense 024

\ Bermuda grass 0.41

{Woods |

r Light underbrush 0.40

\ Dense underbrush 0.80

Source: McCuen, R. et al. (1996), Hydrology, FHWA-SA-96-
067, Federal Highway Administration, Washington, DC
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Manning's Roughness n for Closed Conduits

|Conduit Material ] Manning n
’Asbestos—cement pipe ’ 0.011-0.015
Brick | 0.013-0.017
|Cast iron pipe ’

- Cement-lined & seal coated 0.011-0.015
Concrete (monolithic)
| - Smooth forms 0.012-0.014
' -Rough forms 0.015-0.017
(Concrete pipe 0.011-0.015
Corrugated-metal pipe
(1/2-in. x 2-2/3-in. corrugations)
| -Plain 0.022 - 0.026
| - Paved invert | 0.018-0.022
| - Spun asphalt lined | 0.011-0.015
‘Plastic pipe (smooth) 0.011-0.015
Vitrified clay
| - Pipes 0.011-0.015
| - Liner plates 0.013-0.017

Source: ASCE (1982). Gravity Sanitary Sewer Design and
Construction, ASCE Manual of Practice No. 60, New York, NY.
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Manning's Roughness n for Open Channels

\Channel Type | Manning n

]Lined Channels |

| - Asphalt | 0.013-0.017

| -Brick 0.012-0.018

| -Concrete 0.011-0.020

| - Rubble or riprap | 0.020-0.035

| -Vegetal | 0.030-0.40

[Excavated or dredged |

’ - Earth, straight and uniform 0.020 - 0.030
- Earth, winding, fairly uniform 0.025 - 0.040
- Rock 0.030 - 0.045

| - Unmaintained 0.050 - 0.140

Natural channels (minor streams,

top width at flood stage < 100 ft)

’ - Fairly regular section ’ 0.030 - 0.070

| - Irregular section with pools ] 0.040-0.100

Source: ASCE (1982). Gravity Sanitary Sewer Design and
Construction, ASCE Manual of Practice No. 60, New York, NY.
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Water Quality Characteristics of Urban Runoff

Event Mean

Constituent Concentrations
TSS (mg/L) | 180-548
'BOD (mg/L) | 12-19
COD (mg/L) | 82-178
Total P (mg/L) | 042-0.88
Soluble P (mg/l) | 0.15-0.28
TKN (mg/L) | 1.90-4.18
NO2/NO3-N (mg/L) | 086-22
Total Cu (ug/L) | 43-118
Total Pb (ug/L) | 182-443
Total Zn (ug/L) | 202-633

Source: U.S. Environmental Protection Agency. (1983). Resuits
of the Nationwide Urban Runoff Program (NURP), Vol 1, NTIS
PB 84-185552), Water Planning Division, Washington, DC.
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Circular Concrete

1 Saquare edge with headwall
2 Groove end with headwall
3 Groove end projecting

Circular Corrugated Metal Pipe
4 Headwall

5 Mitered to slope

6 Projecting

Circular Pipe, Beveled Ring Entrance
7 45 deg. bevels
8 33.7 deg. bevels

Rectangular Box; Flared Wingwalls

9 30-75 deg. wingwall flares

10 90 or 15 deg. wingwall flares

11 0 deg. wingwall flares (straight sides)

Rectangular Box;Flared Wingwalls and Top Edge Bevel:
12 45 deg flare; 0.43D top edge bevel
13 18-33.7 deg. flare; 0.083D top edge bevel

Rectangular Box, 90-deg Headwall, Chamfered / Beveled Inlet Edges
14 chamfered 3/4-in.

15 beveled 1/2-in/ft at 45 deg (1:1)

16 beveled 1-in/ft at 33.7 deg (1:1.5)

Rectangular Box, Skewed Headwall, Chamfered / Beveled Inlet Edges
17 3/4" chamfered edge, 45 deg skewed headwall

18 3/4" chamfered edge, 30 deg skewed headwall

19 3/4" chamfered edge, 15 deg skewed headwall

20 45 deg beveled edge, 10-45 deg skewed headwall

Rectangular Box, Non-offset Flared Wingwalls, 3/4" Chamfer at Top of Inlet
21 45 deg (1:1) wingwall flare

22 8.4 deg (3:1) wingwall flare

23 18.4 deg (3:1) wingwall flare, 30 deg inlet skew

Rectangular Box, Offset Flared Wingwalls, Beveled Edge at Inlet Top
24 45 deg (1:1) flare, 0.042D top edge bevel

25 33.7 deg (1.5:1) flare, 0.083D top edge bevel

26 18.4 deg (3:1) flare, 0.083D top edge bevel

Corrugated Metal Box
27 90 deg headwall

28 Thick wall projecting
29 Thin wall projecting
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Horizontal Ellipse Concrete
30 Square edge with headwall
31 Grooved end with headwall
32 Grooved end projecting

Vertical Ellipse Concrete
33 Square edge with headwall
34 Grooved end with headwall
35 Grooved end projecting

Pipe Arch, 18" Corner Radius, Corrugated Metal
36 90 deg headwall

37 Mitered to slope

38 Projecting

Pipe Arch, 18" Corner Radius, Corrugated Metal
39 Projecting

40 No bevels

41 33.7 deg bevels

Pipe Arch, 31" Corner Radius,Corrugated Metal
42 Projecting

43 No bevels

44 33.7 deg. bevels

Arch, Corrugated Metal
45 90 deg headwall

46 Mitered to slope

47 Thin wall projecting

Circular Culvert
48 Smooth tapered inlet throat
49 Rough tapered inlet throat

Elliptical Inlet Face

50 Tapered inlet, beveled edges

51 Tapered inlet, square edges

52 Tapered inlet, thin edge projecting

Rectangular
53 Tapered inlet throat

Rectangular Concrete

54 Side tapered, less favorable edges
55 Side tapered, more favorable edges
56 Slope tapered, less favorable edges
57 Slope tapered, more favorable edges

2 - ngﬂ\ 348 e@)i
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Type of Structure and Design of Entrance Coefficient
e Pipe, Concrete
Projecting from fill, socket end (groove-end) 0.2
Projecting from fill, sq. cut end 0.5
Headwall or headwall and wingwalls:
Socket end of pipe (groove-end) 0.2
Square-edge 0.5
Rounded (radius = D/12) 0.2
Mitered to conform to fill slope 0.7
*End-Section conforming to fill slope 0.5
Beveled edges, 33.7 deg or 45 deg bevels 0.2
Side- or slope-tapered inlet 02
e Pipe or Pipe-Arch, Corrugated Metal
Projecting from fill (no headwall) 0.9
Headwall or headwall and wingwalls square-edge 0.5
Mitered to conform to fill slope, paved or unpaved slope 0.7
*End-Section conforming to fill slope 0.5
Beveled edges, 33.7 or 45 bevels 0.2
Side- or slope-tapered inlet 0.2

e Box, Reinforced Concrete
Headwall parallel to embankment (no wingwalls):

Square-edged on 3 edges 0.5

Rounded on 3 edges to radius of D/12 or B/12

or beveled edges on 3 sides 0.2
Wingwalls at 30 deg to 75 deg to barrel:

Square-edged at crown 04

Crown edge rounded to radius of D/12

or beveled top edge 02
Wingwall at 10 deg to 25 deg to barrel:

Square-edged at crown 0.5
Wingwalls parallel (extension of sides):

S -edged at crown il

quare-edg 0.2

Side- or slope-tapered inlet

*Note: "End Sections conforming to fill slope,” made of either metal or concrete, are the sections commonly available
from manufacturers. From limited hydraulic tests they are equivalent in operation to a headwall in both inlet and outlet
control. Some end sections, incorporating a closed taper in their design have a superior hydraulic performance. These
latter sections can be designed using the information given for the beveled inlet.

Source: Federal Highway Administration (2005). Hydraulic Design of Highway Culverts. Publication No. FHWA-NHI-01-
020.
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STORM WATER MANAGEMENT MODELING
(With Applications Into Aleppo)

Abstract

Recent years successive technical revolutions dealt with various aspects of
human activity, and contributed to human well-being and progress of societies. These
revolutions sometimes led to deterioration in ecosystems, including groundwater and
surface water, As a result of the large increase in populations and the high rates of
economic development, the increasing amount of residues and waste, which flow into
watercourses and wastewater systems .

Aleppo, like other cities in the world, exposed to flood incidents resulted from
heavy precipitations during frequent intervals, in different areas of the city .

The gaseous pollutants, especially in cities have become one of the most
important pollutants affecting the environmental health of our planet, being
transmitted through the air and back down to earth with the rain.

This thesis displays ,presents a applies a global experience in the "Storm Water
Management Model" SWMM.

SWMM is a computer system, in which information and data processing take
place.

It is issued by the “United States Environmental Protection Agency” USEPA. It
determines the massive impact of the waste, and evaluates mitigation strategies to the
problem. It is a global program that reflects the globally prevailing style of thinking to
deal with the environmental pollution problems.

Integrated water management is one of the difficult tasks faced all over the
world.

Two applications have been made in the city of Aleppo using the technique
SWMM.

The first application Has looked for reasons of not draining the flood waters,
which resulted in bottlenecks formation , and to develop appropriate engineering
solutions to avoid them in the future, This application benefit from the results of the
applied approach to deal with the rest of the bottlenecks, using a computer to
simulate water flows. This research put a set of recommendations which are useful for
addressing the flooding problem in Faisal Street and to avoid the problem occurs in
other parts of Aleppo in the future.

In the second application , results from Air Qquality Monitoring Stations in the
city of Aleppo has been used to present an example of how the air pollutants affect
the water quality precipitating on on a Virtual part of the Sheikh Saeed area, south of
Aleppo City.
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