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Obijective:

Introduction to Epanet (water supply simulation software) using a
geo-referenced map.

Part 1
Refreshing of basic hydraulics concept used in Epanet
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Basic hydraulic knowledge for Epanet

Hydrostatic pressure

= ¥
h
L‘ﬂ:
p=p*g*h p=p*g*h
p = pressure p = 1000 kg/m3 * 9.81 m/s2* 10m
p = Fluid density (water) p=98100 kg/(rzn*sz)
g = Acceleration (gravity) p =98 100 N/m

h = high of water over the point p =98.1 kN/m?

Units:
p = 98100 N/m2 = 98100 Pa = 0.981 bar = 32.819 foot of water = 10.0034 m of water
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Basic hydraulic knowledge for Epanet

Relative and absolute pressure

Pas = PA+p*g*h

e Absolute pressure:  Pabs

e Atmospheric pressure: pA

e hydrostatic pressure: p*g*h
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Basic hydraulic knowledge for Epanet

Flow and velocity in round pipes
Water under pressure (full pipe)

The pipe must be filled
v=Q/A=4*Q/(T*d? Q=v*A

e v =velocity (m/s)
e Q = Flow (m3/s) A
® A = Surface of the section of the pipe (m2) %}4— d - |

e d = Diameter (m) (d in Epanet (mm)

<

|
I
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Basic hydraulic knowledge for Epanet

Equation of continuity

Q=v/A =const

e v =velocitym/s

e Q=flowenm3/s

® A = Pipe section transversal m?

b

Big diameter, low velocity » Small diameter, high velocity
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Basic hydraulic knowledge for Epanet

Flow types: laminar - turbulent

laminar

stream line, e.g. visualized by dye

turbulent

kRN

EPANET considers both types of flows!
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Basic hydraulic knowledge for Epanet

Revnolds number (Re) is used to numerically describe the type of flow

® laminar
® transition

For flow in a pipe or tube, the Reynolds number is generally defined as:!"!
e turbulent

VDH . QDH
i v  wvA

_ vl _

Re

where

» [ Is the hydraulic diameter of the pipe: its characteristic travelled length, [,. (m).

® laminar: Re <2000 « Q) is the volumetric flow rate (m?/s)
» 4 is the pipe cross-sectional area (m®)
® transition : 2000 <Re <4000 = v is the mean velocity of the fuid (S units: m/s).

« [ is the dynamic viscosity of the fluid (Pa-s = N-s/m® = kg/{m-s)).

« I/ is the kinematic viscosity (v = J—‘-/.ﬂ) (ma/s).
e turbulent Re> 4000 « P is the density of the fluid (kg/m?).

The simulation with turbulent flow are different than laminar flow
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Basic hydraulic knowledge for Epanet

Viscosity
® A liquid with high viscosity resists deformation (i.e. Honey).
® Viscosity of water depends on the temperature
- with20°C:v=1,01 *10-6 m?/s
- with10°C:v=1,31*10-6 m?/s
Low wiscosity

FOR EPANET:
If water temperature is not around 20°C
you could consider it in Epanet in the

L

parameter of the “relative viscosity”

High wiscosity

!
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Introduction to Epanet

Basic hydraulic knowledge for Epanet
Relative viscosity in Epanet

EPANET

Temperatura agua Viscosidad rela:iva al Tempera Viscosidad relativa al Temperatura agua Viscosidad rela:iva al Temperatura agua Viscosidad rela:iva al
agua de 20°C /ﬂﬂ“ﬂ'_ agua de agua de 20°C agua de 20°C
1 1.71/ 26 0.87) \ 51 0.586 76 0.436
2 1.66 27 0.852 / \52\ 0.58 77 0.43
3 1.612 \ 28 %73 ~ 53 0574 —__ 78 0.424 . . .
4 1.558 29 0.815 54 0.568 ? J 1.€ desert situation
5 1.504) 30 0.796 55 0.562 80 0.413 d uri ng d ay
6 1.463 31 0.782 56 0.556 81 0.407
7 1.421 32 0.767) 57 0.55 82 0.401] Wat Rel.
8 1.38 33 0.753 58 0.544 83 0.395 ater . .
9 1.338 34 0.738 59 0.538 84 0.389 Tem p. VISCOSIty
10 1.297 35 0.724 60 0.532 85 0.383 °C to water
11 1.265 36 0.709 61 0.526 86 0377 of 20°C
12 1.232 37 0.695 62 0.52) 87 0.371
13 1.2 38 0.68 63 0.514 88 0.365 26 0.87
14 1.167 39 0.666 64 0.508 89 0.359
15 1.135 40 0.651 65 0.502 90 0.353 27 0.852
16 1.108 41 0.646 66, 0.496 91 0.347 28 0.833
17 1.081 42 0.64 67 0.49) 92 0.341]
18 1.054 43 0.634 68 0.484 93 0.335
A’m\ 44 0.628 69 0.478 94 0.329
( 20 1 ) 45, 0.622 70 0.472 95 0.323
\1¥ M/ 46 0.616 71 0.466 96| 0.317]
22 0.956 47 0.61] 72 0.46 97 0.311]
23 0.933 48 0.604 73 0.454 98 0.305]
24 0.911 49 0.598 74 0.448 99 0.299
25 0.889 50 0.592 75 0.442 100 0.293
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Friction loss along pipes

Energy is dissipated due to friction of water
(particle)
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Basic hydraulic knowledge for Epanet

Friction loss, Darcy-Weisbach

ekl
D 2g

® hf = friction loss mm
e f = friction parameter (non dimension) (Darcy) -> Moody Diagram
® | = length of pipe m

e d = diameter of pipe en m
e v = velocity of waterm /s
©g=981m/s?
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Basic hydraulic knowledge for Epanet

Friction loss, Hazen-Williams

_ 4727L0N

1532 3 4 871
L

H

where:
L friction loss m

flow m3/s

length of pipe m

Diameter of pipe m

coefficient (Hazen-Williams C-factor) no dimension

NnaorQoT
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Basic hydraulic knowledge for Epanet

Friction loss, Chezy-Manning

R Aeh
B FEE:

H

Where

HL = friction loss m
Q = flow
L = length of pipe m
d = diameter of pipe m
n = friction coefficient of Manning no dimension

7

EFANET




R STEIER S BT B | Iy L M ISR S |
Lonfederaticr suizzz n

Tonleder i Gaisrer

“= - |ntroduction to Epanet = \#

and Coaperatiai SDC
EFANET

Basic hydraulic knowledge for Epanet

_ 472700

1852 ;4871
O

H;

The Hazen-Williams formula is the most commonly used headloss formula in the US.
It cannot be used for liquids other than water and was originally developed for
turbulent flow only.

ikl
D 2g

The Darcy-Weisbach formula is the most theoretically correct. It applies over all flow
regimes and to all liquids.

R Aok
B FEE:

The Chezy-Manning formula is more commonly used for open channel flow.

H;
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Darcy-Weisbhach
A

3

D
Hazen-Wlfﬁams

1852
1, - 47270

Clﬂﬂdw

Q =v*A

Chezy-Mannin
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Introduction to Epanet

Basic hydraulic knowledge for Epanet

Friction loss

Roughness Coefficients for New Pipe

Hazen-Williams C

Material

Cast Iron
Concrete or
Concrete Lined
Galvanized Iron
Plastic

Steel

Vitrified Clay

{unitless)
130 - 140
120 - 140

120
140 - 150
140 - 150

110

Darcy-Weisbach
(mm)
0.25908
0.3048 —3.048

0.01524
0.001524
0.04572
0

Manning's n
(unitless)
0.012-0.015
0.012-0.017

0.015-0.017
0.011-0.015
0.015-0.017
0.013-0.015

4

EFANET
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Minor losses or local losses

® Minor losses

i.e. Bends, fitting, valves, etc.

Below the coefficient to consider in the setup of Epanet:
FITTING LIRS CDEFFICIEE"".’T
Globe valve, fully open 10,0
Angle valve, fully open 5.0
Swing check valve, fully apen 2.5
Gate valve, fully open 0:2
Short-radius clbow 0.9
Medium-radius elbow (LB
Limg-radiug elbow (.6
45 decrea elbow 0.4
Closed relum bend 2.2
Standard tee - How through rn (.6
Standard tee - flow through branch 1.8
Square eptrance 0.5
Exit 1.0
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Basic hydraulic knowledge for Epanet -
BERNOULLI 'S EQUATION

%pvz + pgh + P = constant

where p = density of water,
V = velocity of water.
g = acceleration due to gravity.
h = elevation (height) of watei:.
P = pressure of water.
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Flow classification: stable / unstable

e stable flow doesn’t change over the time
e unstable flow changes over the time

|.e. Parameter that could change:
e Speed

® Flow

® Pressure
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Basic hydraulic knowledge for Epanet

Flow classification: stable / unstable

e EPANET simulates ONLY constant flow

e Water hammer is an example of unstable flows in pipe
e The simulation over time allows to analyse different flows in the
pipe (pattern)
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/ Schweirerischer

Feuerwehrverhand

/ )’ Fire fighting, fire water

In urban setting think about water for fire fighters

~ A regulation might exist

Leitfaden

fir die
Versorgung
mit Loschwasser
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Fire fighting, fire water

Planungsrichtwerte fir die Brandbekampfung

Art der Bebauung

Einzelobjekte, z.B.
Einzelnes Wohnhaus
Einzelnes landwirtschaftliches Gut
Waeiler, kleiner Ort in offener Bauweise

Dorfgebiet, z.B.
Dorf mit offener Bauweise
Dorf mit teilweise geschlossener Bauweise
Dorf mit Gewerbezone

Stadtgebiet, z.B.
Stadtische Quartiere
Stédtische Uberbauung mit Gewerbezone
Stadtgebiet mit Warenhausern, Hotels etc.

Industrie und Grossbetriebe, 2.B.
Sachwert bis 5 Mio., Umweltgefahrdung normal 3)
Sachwert bis 50 Mio., Umweltgefahrdung erhioht 3)

Sachwert uber 60 Mio., Umweltgefahrdung gross 3}

Risiko a Loschreserve
bezogen auf [¥min] 1} [m?] 2)
die Art der
Bebauung

kiein 600-300 20-100
mittel 1000 20-100
gross 1200 20-100
klein 1500 150

mittel 1800 200

gross 2200 300

klein 2400 ~ 300

mittel T 2800 400

gross = 3200 500

klein 3600 600

mittel 4800 - 700

gross 5400 800

1) Bedarf fir Sprinkler und Feuarwahr; der Antell Fewerwehr betrdgl gemass Brandschutzrichilinie Sprinkieranlagen der VEF 300-200 |/min,
Beim Einsatz von Sprinkleraniagen sind dia Eddutarungen in den Abschnitten 4.2.2.3 und 5.3.6 1y bericksichligen
#1 Bal gesicharmar Leistungsfahigkeit der Wasserversorgung in Bezug auf die Nachspeisung kann die Loschreserve redubian werden

3lvgl. Brandschutzrichtlinie Sprinkleraniagen der VIKF
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Limitation of Epanet

With Epanet is not possible to simulate open channels

Typical open channels:
® river
® Sewer
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Basic hydraulic knowledge for Epanet = — --—-

Limitation of Epanet

Epanet doesn't have plugins

Thanks
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Part 2, developing a simple network with Epanet and run
a simple analysis

Objectives:

We develop a very simple water supply composed by:
1. Source (spring)

2. Pump from spring to “elevated” reservoir (25m3)

3. Gravity distribution to the village (or refugees camp)
4. Distribution points in the village with a given demand

EX|st|ng data

Spring yield and ground elevation

Pump performance data

Nodes location and elevation

Type and length of pipe

Elevation, type and size of reservoir

Average water demand at water distribution points over 24 hr (daily water consumption)

OUhsEwWNE
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i

'.".:"
Y Legend
L
=, % 0 Spring and pumpstation
p— =3 - X
= e = Y ® Junction
e
T ¥ Reservalr
— Pipes
Seitiement
— Hopad
River
Cortour 5m

C 50 100 150 200m
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Necessary data related to the Epanet network =i fET
Junction Elevation (m) Information
J1 913 Settlement 2; 20 families; 4’000 I/d; 0.0463 |/s
12 912 Settlement 3; 40 families; 8’000 I/d; 0.0926 /s
13 915 Settlement 4; 60 families; 12’000 I/d; 0.139 I/s
14 910 No demand; joint control valve
J5 916 Settlement 1; 50 families; 10’000 I/d; 0.115 I/s
TOTAL 170 families, 850 individuals, 34’000 1/d, 0.395 |/s
Round reservoir, 25.1 m3, 4m diameter, 2.5m wall height, ground elevation 930m
Tank 930 (inlet), Elevation overflow 932m.
Spring (R1) 890 Good water quality, seasonal variation on yield, max 15m3/h min 11m3/h
NB 32-200.1/207 A-F-A-BAQE (6m3/h, h=70m)
located few meter from spring (see Grundfos webcaps for selection,
Pump (Pul) 890 www.grundfos.com)
Pipes uPVC
Pil 140.1 m (from pump)
Pi2 340.0m
Pi3 185.4m
Pid 198.2m
Pi5 62.5m
Pi6 124.3m
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Pump specification

net grundfos.comy Sppl Web TP Frioduct et

Introduction to Epanet
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uPVC pipes
Code ND Pressure IntD C Pressure Thickness
(mm) Bar (mm) m H20 mm (max)

P20-16 20 16 17.0 140 162.56| 1.5
P25-12 25 12.5 22.0 140 127 1.5
P25-16 25 16 21.2 140 162.56| 1.9
P32-10 32 10 28.8 140 101.6 1.6
P32-12 32 12.5 28.2 140 127 1.9
P32-16 32 16 27.2 140 162.56| 2.4
P40-6 40 6.3 37.0 140 64.01 1.5
P40-10 40 10 36.2 140 101.6 1.9
P40-12 40 12.5 35.2 140 127 2.4
P40-16 40 16 34.0 140 162.56| 3

P50-6 50 6.3 46.8 140 64.01 1.6
P50-10 50 10 45.2 140 101.6 2.4
P50-12 50 12.5 44.0 140 127 3

P50-16 50 16 42.6 140 162.56| 3.7
P63-5 63 6 59.2 140 60.96 1.9
P63-6 63 6.3 59.0 140 64.01 2

P63-10 63 10 57.0 140 101.6 3

P63-12 63 12.5 55.4 140 127 3.8
P63-16 63 16 53.6 140 162.56| 4.7
P75-5 75 6 70.6 140 60.96 2.2
P75-6 75 6.3 70.4 140 64.01 2.3
P75-10 75 10 67.8 140 101.6 3.6
P75-12 75 12.5 66.0 140 127 4.5
P75-16 75 16 63.8 140 162.56| 5.6
P90-5 90 6 84.6 140 60.96 2.7
P90-6 90 6.3 84.4 140 64.01 2.8
P90-10 90 10 81.4 140 101.6 4.3
P90-12 90 12.5 79.2 140 127 5.4
P90-16 90 16 76.6 140 162.56| 6.7
P110-6 110 6.3 104.6 140 64.01 2.7
P110-10 110 10 101.6 140 101.60 4.2
P110-12 110 12.5 99.4 140 127 5.3
P110-16 110 16 96.8 140 162.56| 6.6
P125-6 125 6.3 118.8 140 64.01 3.1
P125-10 125 10 115.4 140 101.60 4.8
P125-12 125 12.5 113.0 140 127 6

EPANET

It is important to know the
type/brand and their properties
of the pipes you are using.

Providers usually have that
information.
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Water supply schema example SPANET

Download and installation of Epanet

1.Download Epanet at http://epanet.de/

2.Install Epanet (works in Windows, Apple, Linux) in several
languages

Epanet is free program, developed (v1 2003), no plugins possible.

There are many other similar programs like WaterCad (commercial),
Branch (open source in DOS), WatDis (free with plugins in CD) and
others.
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Basic main configuration of Epanet

Defaults / ID labels
1.0pen Epanet

2.Select Project| Default
3.1D labels

Set the parameters accordantly \

Introduction to Epanet

C

<
EPANET
Defaults 2]
ID Labels | Brnperties] Hydraulic:z
| Object 1D Prefi
Junctions :J
e H ....................................................
Tarks T
|
_F'umps P
W alves Va
Patterns
Curves
D Increment 1

@5.3%.#:3 az defaultz far all new projects

aF. | Cancel Help
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Program configuration

Defaults / Properties

4. Select the default parameter as per convenience . . x|
|0 Labels H pdravlics j
Froperty [ﬂa}fault Yalue

i Mode Elewvation
Tank Diameter
| Tank Height
EF'i|:u3 Length
{Auto Length
.F'ipe Diameter

..........................................................

| Fipe Roughness

®Save az defaults for all new projects

aK | Caticel Help
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Program confiquration

Defaults / Hydraulics
5. In the windows “Hydraulics” select “Flow Units”
with the unity you prefer i. literper second)

Introduction to Epanet

<

EPANET

-~

Defaults

|[v Labels ] F'ru:uperties

O ption Drefault Value
Flow TTFitE %@
Headloss Farmula H-d
.Spec:ifin:: Gravity 1

Relative Viscosity 1

b axirnarn T rials 40

Accuracy 0.0
I Unbalanced Contirue
Default Patters 1

Dremand Multiplier 1.0

Cancel

Help
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Program configuration

Defaults / Hydraulics
6. Select the head loss formula you prefer

c) Chezy-Manning (C-M)

The Hazen-Williams formula is the most

commonly used head loss formula in the US. It
cannot be used for liquids other than water and
was originally developed for turbulent flow only.

The Darcy-Weisbach formula is the most
theoretically correct. It applies over all flow
regimes and to all liquids.

The Chezy-Manning formula is more commonly
used for open channel flow.

<

-

/

=PANET

Defaults [

[ Lal:uels] F'ru:uperties

O ption Drefault Value

Headlozs Formu @

S pecific Grawvity 1

Relative Viscosity 1

b amirnumm Trials 40

Accuracy 0.0

If Urnbalanced Continue

Drefault Pattern 1

Dremand Multiplier 1.0 L
ﬁ%ﬁ%ﬁﬁ%i%ﬂ%!i%ﬁfﬁ%@l'ﬁ%ﬁfﬁiﬂ%‘ﬁ'ﬁﬁ%ﬁ%@fﬁfﬁiiéiﬁﬁ%

Ok Cancel Help
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Program configuration
7. Put the relative viscosity in relation to the average temperature

Defaults _E_J

Save all as default for all projects
ID Labels | Propties( Hydraulics

Temperatura | i0% 0 | Temperatura | a | Temperatura | opua | Temperatra | s | | Dlption \ | Default Value
agta de 20°C asua de 20°C agta de 20°C asua de 20°C -
1 1.72 26 0.87 51 0.586 76 0.436 Flaw Uit EES ]
2 1.666 27 0.852 52 0.58 77 0.43
3 1.612 28 0.833] 53 0.574 78 0.424 HEEII:"I:ISS Fnrmula H-".,.'.,." p—
4 1.558 29 0.815 54 0.568 79 0.419 - _
5 1.504 30 0.79 55 0.562 80 0413 | Speciic Gravity
6 1.463 31 0.782 56 0.556) 81 040 |
7 1.421 32 0.767, 57 0.55 82 0.401] Relative Viscosity
8 1.38 33 0.753 58 0.544 83 0.395
9 1.338 34 0.738 59 0.538 84 0.389
10 1.297 35 0.724 60 0.53) 85 0.383
11 1.265 36 0.709 61 0.526 86 0377 Aocuracy 0.0071
12 1.232 37 0.695 62 052 87 0.371 :
13 1.2 38 0.68 63 o5 88 0.365 If Linbalanced Bk
14 1.167 39 0.666] 64 0.508 89 0.359
15 1.135 40 0.654 65 0.502) 90 0.353
( 16 ﬁ\)‘/},} 0.646 66, 0.496 91 0.347 Lrefault Patterm 1
17 1.081 42 0.64 67 0.49 92 0.341 T
105" 43 0.634 68 0.484 93 0.335 _Demand builtiplier 1.0 L]
19 1.027 44 0.628 69 0478 94 0329 -
20 1 45 0.622 70 0.472) 95 0.323
21 0.978 46 0616 71 0466 % 0-319 v Sadwe az defaults for all new projects
22 0.956 47 0.6 72 0.46 97 031
23 0933 48 0.604 73 0.454 98 0.305
24 0911 49 0.598 74 0.448 99 0.299 K Cancel H |_=,1|EI |
25 0.889 50 0.592 75 0.442) 100 0.293 e
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Configuration of map (layout)

1.Select View | Options.

2.Select Notation (it displays the name of the items like link, joints, pump, reservoir, etc.)
3.Select Symbols (it displays all the icons of the network)

4.Rest of option are self explaining

- T ™

P i | = |

Map Options e Map Opticns

izplay Tanks

Modes @Jisplay Mode ID's Modez

A I Dizplay Mode Values Links

@lisplay Link D'z

Labelz Labels
[ Digplay Link Yalues
[T Usze Transparent Text

izplay Purmpz

izplay W alves

izplay E mitters

Q@ PO

Symbolz Sumbals .
. Af zoam of I‘I an ;__i TR izplay Sources
Flaw &rrows Flows durrowes
Font Siza 7 Y At zoam aof 1 =
B ackground Background
oK. Cancel Heln oK Cancel | e |
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Insert the backdrop map

{ OEHE~CMT
IExampIe Epanet

Y Legend

t‘- ™ Zpring and pumpstation
- Y @ Junclion
""'--'-.-,._H__=_ A Reservoir
ey, Pipes
Settlement
River
Contowr 5m

fi 50 100 1500 M
| L ]

Sctiement |

. L
':l.l'l'iln:l
I 5

LFa a BT | Y

SulorLesgt 00

=1=| %]

1. Select V|ew/backdrop
2. Load (select example-emf.emf
(CD\Epanet Exercise\example-emf.emf)

NOTE:

*The map is not geo-reference yet.
e Auto-length is off.

eBest extension for backdrop map is
*.emf (best resolution)

The development and sizing of the map
will be shown later if time allows

13
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EPANET

e ————" -i=x Drawing the
File Bt Viey Prjeq poit  Windew =

NEEE bXh ¢ HERF b &+a X (EE~FHT ~_ network
v A= RETT L | R ——

\Example Epanet mmt] 1. Add reservoir

\3-'::__ © Spring and purmpstation
V4 ' e T ® Junction
i e ¥ Reservolr
o, P
Setterment
= Road
Kiver
Contour Sm

(if the toolbar is not
- visible View ->
Toolbars ->Map).

e 130 0 20m

R i
N
8
‘n ';;*':" I
”“%%; e 14

FadneLengin O LS a o w0 AT 54, BER 1T
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— j'i :-.J —l'..f

- EPRNET 2 .

Fie Edit- View  Proj ject  Report Window  Help Dranng the
DFES BxXa g rEmS |k :.'2+@:EC-TII1-_IE'-—'?[>ET
e _ % hetwork

Eventually zoom in

Settlement 1

15
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o ‘1 \.J d-f
el r) el

Drawing the network
1.Click twice on the R1 and the parameters setup of the spring (reservoir) appears

Reservoir R Ed uﬁﬂ Browser | E3 |
Proper Walue o
'*HeZer:fyl:uirlD R | - ]MED ]
Coordinates do not play a role yet % Conrdinate 663.20
Important you put the elevation (*Total Head) ;Edt‘ 2471-958
. N ezcription ing "Brenno'
(in meter) of the outlet of the spring. - it
“Total Head Eﬂb]
(considering the dropdown in case of a BH) Fioad Bt
[ritial Quality
Source Huality
Met Inflow B4 m,ow
Elewation 7N A
Prezzure BN A,
Huiality BN A,

16
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Introduction to Epanet

%]

:__" - .. — ;; -------------------------------------------------- ;:_'ﬁ \.Lill'-'unlr.a- ﬁl
| [ed e |
;ﬂ_ExampIe Epanet e
b 2
Legend
! Spring and pumpstation
Y@ Jurclion
S H  Heseryidr
== — Fipes o ¥ o .
Seterment | Drawing the network
— Road ; —
Rl 1. Add “Junctions” | o
Conlour Sm
g 150 200'm
?JE- % l::::l & )
W4 i "
'\':;.‘ .:: _:. Entflinmnl 4 Y
*-{:‘ .'i'l:'
X i
R‘;‘:_=.—=\-__-'Ii.='r=— -
dtlengh | 170 Y 100% | e ez

2. Set parameters
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EPANET

Drawing the network

2. Set parameters for the junctions

Jurzzier JL =] Lanctoon.i =1 lur—ior 13 = Jonelien W x| _ancticn IS =
[ Tropery bave | Maze, |walar [ “ropern [l | i|-|.|_|_|_-.||_\.l I sa | Py Y
ludian 2 e ERPET 1= uradi e slrefion M 4l Ju
A Cvvdree ZerEr T ek 115171 A e 5525 {3 Toondnae 1424 54 53':":'=°"‘i*=:= zedle
“oxdrate Nz [-Cecicinse EEREEH =axdras FEFERN [k [SEtEh |v-Coordinate e
LAz S st e Sritli—erl F (WA ETRY] S L Tz rlink Zotiral el Jeierplon S alkanzqt
i [T it BEL i
L estion = S Chewatizg 412 L aation 411 “zlava [F17] | Ehraiu F1R

| Hewmlia [EEE depra Meniernd REERE| | Bewmliz gl iRk | Favar Diemaad b} [FRTT— FEE.‘“‘;
Troiae e ke Eolleir P e Peitem Danatd =an Zemanid Fdan
[r—srelmegorei 1 Ziarasnd Calaccriet 1 Cx=are Categorizs 1 Temnnad Tabered=s I Demard Sz e I
Enr.s sl =i lley Liaa Enn.z [ —tter Call. “mlies Crrlf
Ini A1 iy R e [ Iri F12 iy I U b b il fuad i
Do Gl Source sy Donice Quek, Far ok, | i el
TR [ | =it duad Jemerad 1T Al Laoaand HE, 28, (42 an Demand H- s Arhaa Neme=ri =Hia
“rirlk =a Tt Hreer B e “rirlksad B o, |18 Hisad H 2, Tetal llead A
[N =t Tras e [ Taitae 11 e Pz Hi- “rergire e et

Liaady =fa [ 1T Ligady 1T AFT el HE- - T zicn —
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I EPANETT
File Edit View Project: Report  Window  Help

ODFE & ¥ M| § 7 &S

R STEIER S BT B | Iy L M ISR S |

Introduction to Epanet

e CD L

-ieixl  EPANET

|,.%Exampte Epanet
\

LY
% Legend
'1‘:"'13 7 Spring and pumpstation
\ ®  Junctlon
. F  Reservoir
— it
Settiement
== Raad
River

Contour Sm

a ) 00 L5 20m

il Browese X
Daa fwapy |

| Farks -

T

LAl

fnporlength 08

iP5 M toox s 3siEEd EeEIEl

Drawing the network
1. Add “Tank” &
2. Set parameters

19
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S5 e
Drawing the network =PANET

Tank T1 s

2. Set parameters for the reservoir Property Value |

*Tank D T

#-Coordinate 6167

r-Coordinate 3473.53
Initial water level in the reservoir 1m Descriptian

Tag

*Elevation

“Initial Lewel

*Minimum Level
Volume of round tank: Masinan Love
2m X 2m X 3.14 X 2m (height) =25.13m3 “Diameter

birimum *olume

Ev. fire reserve!

Wolume Curve

b i=ing Model bined
ixing Fraction

Reaction Coeff,

[itial Cuality

Source Quality

et [nflow HM A
Elevation HH o
Fressure R o

Quality HN 2,
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EERRNET Y

- [ — j. W f s
File Edit  Wiew Pogect Repot Window  Help :Hfijd: f
DFES BXH §uEMF & K+QAH O |_-;|E.~G)1T
| ek =[0] ] ififism. E;
W | Dex |WMap

dunchors hid |

W

42

Ek]

Rl

J3

e

g X =

Drawing the network
Adding the pump

In Epanet pumps are
delimitated by two
Junctions

(zoom in)

Add a new junction (J6) and
between spring (R1) and J6
insert the pump (Pul)

21
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Adding the Pump
Insert parameter for the Junction (J6) and Pump

s Erowscr Ki
Ccta ] ey |

Lm::inrs _:J

Introduction to Epanet

Pump Pul

EPANET

i3 Orowses K|
Catz | HQD ]

.F"un'ps -

Junction J& i
Froperty Y alue

{unction | JE

{#-Coordinate 79641

|'r"-Coordinate 3445 E6
Dezcription

Tag

| *Elevation 230

{ Base Demand 1]
Demand FPattern

Cemand Categories 1

{ Emitter Coeff.

[ Initial Cluality

| Source Cluality

Actual Demand HM A
Total Head HM A

[ Fressure HM A
Cluality BM A

Property

Walue

*Pump D

! “Start Mode
End Node

; Drezcription

Tag

{Pump Curve
| Power
iSpeed

: Fattern

[rutial Status

|Effic. Curve
EEnnerg_lrl Frice
Price Patterr
(Flow
Headloss
EE.!uaIit_I,I

: Statuz

Open

HM A
BM/A
B A
HM /A
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Create the Pump curve 1
#3Browser  X|  Curve Editor Ej

Data | M i
] » | Curve [D Drezcription

([Curves *% i INB 32:200.1/207 &-F-4-BAQE (Em3/h, h=70m)

Curve Type

PUMP ~| ]

Flow Head ﬂ 70T -
11111111 7D 58-

1.BEEEEEE | E3.5

22222222 BY
2708577 RB4
3333333 | E/.B ; : , ,

2 3 4 H
3.888805 EE.7 ~| Flow (LPS}

Load... | @ ] Cancel Help

Pump curve taken from the graphic
Curve can be saved for future use

23
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Drawing the network
Adding the Pump

Insert the parameters for pump (Pul)

&3 Browser i] Pump Pul %]
Dats lh-'lap ] IF'n:uperty Walue |
HPump 1D Ful
“Start Node R1
Par i -
“*End Mode JE
Descriptian ME 32-200.1/207 &
=2 This number must correspond
| Pump Curve >
E to the pump curve number
aser
ESpeed
Pattern
X Iritial Status Open
‘Effic, Curve If you plan to calculate the power
‘Eneroy Price ~  consumption and power cost fill the
Price Pattern param eters
Flow HN
‘Headioss HN /A
Qualiy HN A

| Status HM At
' 24




R STEIER S BT B | Iy L M ISR S |
Lonfederaticr suizzz

Tonleder i Gaisrer

~==~"_Introduction to Epanet <

and Coaperatiai SDC
— j'i :-.J —l'..f
i el

Drawing the network
Adding the pipes

A EPANET 2 Sl na
Fie  Edi Wem  Prape

fegart Wadon  Help

t St Ll s napect gt
NEES XK §UERS | e+ 08—~ PMT

« Bttt Khai T L

Draw pipe|—~ from J6 to J4 (zoom in)

|

\

Spring .




R STEIER S BT B | Iy L M ISR S |
Lonfederaticr suizzz

Tonleder i Gaisrer

~==~"_Introduction to Epanet <

and Coaperatiai SDC
o ‘1 \.J d-f
el r) el

Drawing the network
Adding the pipes
Insert parameters for pipe (Pil)

iy Browser ij Pipe Pil x|
[rata ] Map ] |F'rn:||:|ert_l,l Walue |
*Pipe D Fil
Pipes -
|, .‘.‘.‘.....‘....._ [ *Start Mode JE
“End Mode m

:Descriptinn LPYE PipV I—ength g'Ven
Tag

;T:j;*:er Estimate the diameter with
e - Q=vA v=Q/A, A=Q/v (v ~ 1-2 m/s)
.Lcuss Coeft,
7 X Initial Status Roughness depends on type/age of pipe
~ BukCosft and used formula
fWaII Coeff.
| Flow ML
Velsoly e check valve restricting flow to one
| Unit Headlass Hi AL d | I'EC'[IOI’I
| Friction Factor i A8,
:Heactiu:un Fate Hi A, . . . . . .
ity i Note: Firefighters’ regulation Might limit the

Shatus HM A size 26
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& EPANET I - Euarppie.net

Film Edit' Wiew Project Report  Windew Halp

Introduction to Epanet

Hodg=aMT

DeE & X M4 g YIEME |k X4 ®

[Example Epanet

!

)
)
L)
!

1

T,

Legend

Spring and pumpstation
@ Junctlon
o Reservoir

“~ — Pipes

Setement
Foad

River
Canbaur Sm

S0 100

150

200 m

{3 firmgsay )(
[isls | Meap. |

Drawing the network
Adding the rest of the links

(pipes)

27
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Drawing the network Insert parameters for pipes

Pipe Pil x|
| Fropert, Walue

*Pipe D Fil )
“Stanl Mus JB 1]
*End Moda J4

Descripton WP pipe, PR
Tag

“Length 1401

el 5? .............................
o 14|:| ..........................
Lozs Coeff, 0

Irital Status oy Ll
Pipe P4 x|
Propety | Wahie

“Fpe D Fi4 =
*Goart Mode J5 1
*Eqd Mode J1

Drezcription F50-10

Teg

*Length :

*Dliarneter

“Roughnes 141

Loz Coeff. n

Imrial Skatiz

Introduction to Epanet

EPANET

Pipe Pi2 *
| Fiapeity | alie
*Fipe 12 Fiz st
“Start Hode J4 —
“End hode T
Diescription uPYC, PE3-0
Tag
“L=rigta 240
R T
P — 14|:| ..........................
Less Coeff. n
Inkial Stahis (B LJ
Pipe PiS |
Froperty Waue |
["Hipe 1L PiE j
| *Stat Mace 41 J
*End Mode J2
Descrption uFYC F0-10
Tag
*Lergth E25
“Dianeter 452
*Roughness 140
Lozz Loet. ]

Hreilicl Slalus

Open LJ

Pipe Pi3 X
Fropert, | Walue

| “Pize IC F3 st
*Start Mode T —
*End Mode Jh

L escnprian uPC 25310

Tag

“Length Tuod

T 5? .............................
Tloughness RPN
Liags Cooff, a

Iribal Status Open _Y_J
Pipe Pif X
Piopeity Valae

Hpe |2 FiE e
*Start Nade Ja =
“Erd hude J3

Dlescription UYL FaU-TL

Tag

*L=ngty 1253

*Diarneter 362

*Roughness 140

Legs Coeff, 0

izl Statis Open -] 28
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Running the system (single analysis) %

Introduction to Epanet

E,.J_i-'nlt'__u & - [ammple simple prabes HIT = ..al:'.‘.l
Lze & lh:ﬁﬂ@'*:ilarjl:‘ AR E A S O e HT
©o Nesmisth Map \V =] | il ey x|
Dt | g |
'Example Epanet
W S
% Legend
% © Spring and pumpstation
Y @ Junction
'-'='-'-=--,::_._ B Reseryoir
T, F'q‘.l':ﬁ L X o
Settement
= Road
Rivar
Eonkaur Sm

i5u 00 150 200m

Aty Lengh 0§ LFi = 100 O IS, SR

<

EPANET

If system desn‘t
work, error
message will be
displayed and
source of error
explained

29
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Running the system (single analysis) %

Introduction to Epanet

5 EPANIT 7 - Eiample sirmrple sy NET

Fie | Edf Ve Propec Faport Windew Help

=8| %

<

EFPANET

You can display / hide

De@d XN g HEmE M bEdd S HOEHG-CMT
e _ifx] il e x|
O
L Modes: [
e Fressus = |
e |
i :-E'::MH-:u _"'.i
a::, ) |!Exampie Epanet
0 w2 ) i
. / ' =

hupnd sngi R LFs a o R L i

Legend

b

! Sprirg 2nel puripstation
T @ Jundion
H ResErir

= — Pipes
Settlernent
= Rnad
River
Contour 5m
/ 50 1064 150 200 m
I ]

the map in view menu.

You can display
several characteristics
of the system i.e.

velocity in pipes and
pressure at junctions.

Select the browser on
map, and fly with the
mouse over the
concerned item.

30
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Running the system (single analysis) %

Introduction to Epanet

 Eainphe il =iyt - Mulepad
File Edit Fomerzt Wiew Hep

Read the full report for full
understanding of the system

L@*}EPAHE'I’Z - Example simple analysis.NET
File Edit View Project ﬂq:mﬂ' Window  Help
L= S H | Satus &
L £ Eren .
Calibration

<= Network Map

Graph..,
Table...

rage 4 TEDE. 2S5 14:5K:4¢
ER AR R SR IR R S P R AR T R R IR AR IR P R AR A R AR E AT AR AR AR AR AR AR AR AR AR A AR R AR AR
* EP AN R *
* erdran” e and warer gqualiTy i
* analysis Tor pipe wetworks af
- version 2.2 ¥

R A e D I B B DG R R eI R D T B D D D DD e B B D e e e e

Input File: Example simple ana ywsis. MET

Lirk - Hode Takle:

Lirik Sldrl Erml Lerglh Do dmeler
o Huls Muta 1 mm
Fi H 74 140.1 87
Fi2 4 Ti 0 57
ri? T 13 185.4 57
1114 5 11 18,2 457
115 I Br.5 452
k1€ rd 15 174.% 6. »
FUL KL 15 #4,/8 =48 fumg

EMErCy USACe!

Usage  Auvg. K- hr A reak Cost
Fumo Factor EFffic. fm4 b bt Foay
Fui 1O, g sy, o0

Demanc Lharge; 300
Tukd Cusl; 2,00

houe Reow by

S RE memarenl Hitml P s G iy

T | 5 m m

11 0.0s Q0. a7 I7. BT W Kt

17 .09 aif.as IR.A7 F IR

L] 0. 14 Q30,52 L15.53 0,00

a4 LB 1) S 8. 52 3B, 52 2,00

45 Q.12 10,88 L4, B3 2,00

Jb LA T Hab.sd - . e

F1 -4 2 By0, U 2, il 2.0C Reservoir
T1 3. 81 1. 00 1.0 2.0 Tank
Fage 2

Link =esults,

Lirih, Flow  YeowilyUn L Headlous Zhului
T I 5 m 1/ kin

ril 4.0 1.6&% .54 nfies

iz 4.2 1.6&% 3154 afr

12 0.0 .13 .64 aprn

k14 0. * .17 1. OpErn

k15 o.23 0. 14 .74 uper

Fie 0. 1d 0.13 0. B3 Opern

Ful 4,20 .00 -65. 7. JEEr Fumo

EFPANET
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Running the system (single analysis) %

The single analysis helps you to identify the main characteristics and
ev. misstakes on the system, but doesn't give you a realistic
overview of the behaviour of your system over time.

An analysis over time (i.e. 3 days; 72 hs) helps you to understand
better the system.

For such analysis, we need to develop pattern (behaviour changes
over time)

This after the break

Thanks




R STEIER S BT B | Iy L M ISR S |

Lonfederaticr suizzz n
Trrtleder dr i Geieser ™

Introduction to Epanet

Swiss Bgancy far Devalnpmant p
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Part 3, developing a simulation over time with Epanet

The network previously developped was simulated in a single time period. The demand

and the pump behaviour was considered as constant over time. A rather unrealistic
situation!

In reality, the demand varies during the day (i.e. with peak’s demand in the morning

between 6 and 12 and afternoon from 18 to 22) and the pump works only max 6 hours in
a day.

1 Demand pattern

150% e——

average
100% m_________/_\
50% __/ \

demand
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Simulation over a time

eEpanet allows simulation of constant flow, only

eTherefore, a simulation over longer time with different
constant flows allows to analyse different behaviours of the

same network.

eFor this purpose we have to create time pattern.

Pattern for the demand
Pattern for the pump’s running times
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Simulation over a time

=rPANET
For our demand example, a 2 hours long pattern is used (24hr / 2 = 12 hrs period
time. With this pattern you can modify the behaviours max 12 times during the day

demand

T00%  e——

50%

time
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Simulation over a time

EPANET

Open with Epanet your previous exercise and save it with a different name, i.e.
example time analysis.

&\ [ORNTT 3 - Donmphe s 7ple anabz= HIT

LEM=e Y| F iR [r Een =Y =T

|5 ®
L Mk by ]3] | e ]
.lExampIe Epanet S |
ol L nzhors T
]
T
% : I
3 Ll s
% marng and sLmpiRwen I
T Tirter 14
E Reseur I
i Pl -]
Cadzmen
e 2
Riwe;
Lorborir ?é. i Iﬂ'"
[ ALTEL 1A &

1
i .,
§ e .
: A 5
! 4
el L
naeeeat 0 | i Y tme [se diacesgan
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Simulation over a time (pattern Time Step) EPANET

1. Select Options - Times from Data Browser -> Edit

|E| Tai i'ié___l {33 Browser @
. . [rata ]Map ]

. 1 Options LJ
Junchions

Reservairs Hydraulics
T anks
Fipes
FPurmpz
YWalves
Labels
Fatterns
Curves

1 Optionz :.J
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Simulation over a time

3. Write 2 for the value of “Pattern Time
Step”

Every 2 hours the behaviour changes. It can be from 1 to Eattemﬁmemeﬂ

12

<7

EFANET
Times Options x|
Froperty Hra:Min
Total Druration 72
Hydraulic Time Shep 1:00
| Quality Time Step 0.05

E ....................
"Pattern Start Time EIEIEI .............
Reporting Time Step 1:00
:Fiepcurt Start Time 000
| Clock Start Time 12 am
Chatistic Mone
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Introduction to Epanet

Simulation over a time

<

EPANET

4. Write 72 (hours, 3 days) in “Total Duration” field. This
will be the period length of the simulation.

Times Options x|
Froperty Hrz:Min
@ urakicr Fl
Hydraulic Time Step 1:00
Cluality Time Step 0:05
Fattern Time Step i
Pattern Stark Time 0:00
Reparting Time Step 1:00
Heport Start Time 0:00
Clock Start Time 12 am
Stahishic Mone
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Simulation over a time ZPANET

Develop the time pattern
1. Select in the Browser / Patterns and add a new pattern

kW Browser }ﬂ
[rata ll'-.-'|.3|:| l
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Simulation over a time
The Pattern Editor will appear, with per default pattern ID 1.

You can add a description (optional)

O | 2
Introduction to Epanet = <

Pattern Editor |
atten D Dezcription
i
Time Period 1 2 3 4 5 B 7 8

Multiplier
| i

M ultiplisr
=

0
Time (Time F‘e

Ok

Load... Save.. | Help

Cancel |
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Simulation over a time EPANET

You will add the multiplier of the demand in function of the estimated behaviour

Pattern |D Dhescrption
|1' [wiater Demand Patteir|
Time Period 3 |3 |4 15 |s |r |a [s
ivfuaiplies 07 0 1.4 15 1 1 03 1.2
0 [ )
2
-
o

5 S 6 7 B 9 10111213 14 1518 17 18 1820 21 22 23 24

Time (Time Perod = Z hra}
Load... Save.. ok Cancel | He |

Average of pattern must be ,,1*

1307 ——

I
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Introduction to Epanet

For each junction where there is a demand you must specify the pattern

J1, J2,J3 and J5

Junction 1l ¥| | Junction 2 X lunin 3 x|
Mgty WaLe | Frop=t, el | Hrazzt, [ Wzlie |
“lunctern (D i E=d| “unclonD 7 = [ functehll 13 _A"
H-Toirinate 9952 — [F-Lanicinats el SR s Cuuinatz PR A1 —-‘

[%-Zamicinate 419241 .I'I"|:.Il.lll.irlt:||.|:-' G Tt v ¥ Coocihatz gt
Drescritiun S=terent 2 |Degenzian Cetlamant 2 [ rsrsivvinn Setlerent 4
Tac Tec . Tag
*Zlewation = FuAin 1 | “Eleneation Nk
E aaz Denizind |E ez Dremand G Jazs [remand 0 [l

Lamand “atain

Demand Zaecon=;
Frmict=1 Cneff

Inkial Qualty
Suiue Budily

Memand A=

[emand Zoiecenes:

|Ermiber Coell;

Irzial Lualky

Stk Gludily

souree Huclny

Jlernand “atbern
Jemand Zdleguies
=riilken Loalt.

nilial [salty

EPANET

|Barz Dlemznd

Danan Zdler

[rzmmanc Zabcgoiie:

Erritt=r Cozfl.

|-l Gually
| Sorez Bually

b
@

11

Janction x|
| Frosery Mue

“h.nrfin 0 ol Kl
|#Coordnale N —
[Loxdnale B8 L

| M= rpiinn Satlenen: |

.Tu:|

Elzeation ni
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SPANET

Pattern for the pumping time

We assume that the pump pumps once a day for 6 hours. It starts at 8.00 and stops at 14.00.
Add a second Pattern for the pump (Pattern 2)

g __}_‘;_i ‘Pattern Editor ﬁ]
Diata ] M ] Fattem [ D escnphon
P {2 Furnp pattern 3-14
Ealtenms Ed Fine E i 3 4 5 B 7 8 3 10
b Liltipher 1] 1] 1 1 1 1] 1] 1]
4] = i
1
&
=
Bl
2
=
D ¥ L T T T L ] I T : | T T ] T T i I ] i L
: g 1 234 5 868 7 39101121314 15 16 17 1819 20021 22 23 24
}q’_ Time (Time Period = 2 hrs)

. Load... Save... 0] Caricel Help
Average must not be 1 as like the demand
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EPANET

Insert the pattern n° at the pump parameter

3 Browser X Pump Pul x| Potbesn Editu: =
Data ] Map | | Property Valus @Elr = |::,.:: ::;h YR
“Fump 1D PuT -] = .
Stat Mode A1 = Tims Period hz |3 |4 = 18 |? ]3
[*End Mode JB Puliphar u ] u 1 i 1 g
| Dezcrphion MB 32-200.1/207 & LJ ﬂ
Tan ’ I
Fump Curve 1 ﬁ
Fower "?
Speed
_ | Pattere @7 lhJ 1 2 5.8 5 B ¢ 6.9 1311 12759415 16 17 29 20 27 2224 24
‘a, X — T (Time “oriod = 2 fira)
Initial Status pEn
Effic. Curve _aad. Save. Ik, Cancel Help
| Energy Price :_J

13
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Run the analysis | &%

Run Status

W arning meszages were generated. See
Statuz Report for details,

OK to see the error

See Epanet Manual page 37 for error message

EPANET

14
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Look at the graph for the tank T1 clicking

17 Graph Selection
araph Type Object Type
& Time Series  MNodes
" Prafile Plat ] s
i Contour Plot

" Frequency Plaot [_Modes to Giraph-

" System Flow

Time Perod

] Cancel

Introduction to Epanet

T

=T

Add

Delete

M ove Up

bove Down

Help

<

EPANET

15
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=PANET
Evidentely, the tank is overfilled at 10.00 and 32.00 hr is empty

7 Time Sevies Pt - Prisssune [ir Bode T2 =13 x|

( \ Fressure for Node T1

Proseu=z i
&

: o
: s
(R N R O O, (O O e (W O (Y A W5 e (R YO W R O R B e R SO O, O O L,
:-zqza.-:||,1_q-mmzjz::u:ﬁw;fzuazﬂas 3 5 52 I 5 53 60 %2 64 65 4 Y0 72

Tive (las)

In this case, either you make a bigger tank or or change the pump Pattern.

16




A) Make the tank bigger (Hmax 2.2m Volume 27.6m3)

v
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E e Series Flol = Fies i foe Sode 1

Pratas e ()

Introduction to Epanet

Pressure for Node T1

HI NREA P ST M P [T

23

(]

Tarik T1

i |

] L 1=

Ve

Elark 12
13 .'.rn'rir.'rr

|7 Zoordirai

. |Demriplion

| Taq

[*Elevalivn

E Ry
;"I‘-'nrru'n e
;“f‘-'.'e-i-llm | reid
|"Dizmetz:
éM'n'ru'n e B )
oz Curw
(i g vl

z2 30 32 M

Tie thoars}

LeterrenT

an Mei-g ra-h-n

Me=ct o Coetf

~ l-ka Glufiy

Sourzc Judh
| MaInilow
|Ewreclivn

.I" =¥

(Lismly

T
Crly ot

401=

inad

0z
=300
.00
~aoc

EFPANET
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EPANET
B) Change the pattern of the pump R sl

Pattern 1D Dezcription

|

Tirme Period 1 2 3 4 5 E 7 ]

Multiplier i ] 0 1] 1 1] 1 i

]
Pressure for Mode T1

S 6 7 8 910111213 14151617 1319 2
Time (Time Period = 2 hrs)

i

Fd
s

]

Load... Save... Ok Cancel k

Nasanzung

1 D& @ B RO IR I W 3O WS WO M & W 48 R B3 B3| M BB T T
Trd hrarn’
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Each element of the network can be analized over time, grafically or with report/tables

P
"i’"l"
TR T

19
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raqe L 15 05, ZOLS J6:56:40

e S A e e I e b R e RO T e B e e b —t I
+ + EPAIET
& FyeraunTic and wator ualiry i S . o

# analynin for vlpe neTwaris #

»

' Vit 2.0 : Full report
Eh BT kAR R St o h kA St ARk B P AR AR B ok Ak S LAk Bk Tk A Ak Bk SR ok kR AL

Iripal Filod Coample Lime dind yy iz, NCT

Link — dode Table:

ik start ed [EE;EE‘"EF;;EEEF """ Table re PO n

I haoce Node ik
Pil 3 s 1202 [EE Metwork Table - Nodes at 8:00 Hrs - ||:| Xi
<y - 13 = \
;‘:‘li‘ _'IJS- j5 IEEE g Demand Head Pressure Clualiby
i i = EoE Mode D LPS i i
#1A 17 11 12,1 156. 7
i ki Ve HRE WA I JuncJ1 0: L0 923.54 16.54 .00
norqy Hsnge
Juhc J2 014 929.44 17.44 Q.00
i Ay, Ere b B ik Lt
Puap racloe ellic, /w3 0 B 8l Juncd3 0.21 929,22 14.22 0.00
Pul I5.00 75.00 0,32 1,56 5.1z 000 ’ ' ' '
_______________________________________ ;;;&’EF;};;;" oo Junc J4 .00 95570 45,70 Q.00
Total Cost: 0,00
T e Junc J5 0.17 529.98 1238 0.00
EE:‘E D“-rr-m';-i Head Fressure Quality Junc JE .00 96E6.20 ¥E.20 Q.00
LFS m m
i 3. 02 030, 9l L7. 0L 0. G0 Resvr A1 514 290.00 0.0 Q.00
12 .05 932, 90 I&. oc 0_ 0D
] [ e 932, 57 L5. B7 Coid
-:.{ r__l_; 371,00 1.0 [ | Tank T1 4 55 930,23 023 0.0a
15 f. A BATNT 14, °37 [
¥ [ EER Y] 41,90 LR oy
] (R el Bal. N0 . an B I R wRiarn
T .20 R 4] I 00 Tank
Paye 2
Link Reswllz ab ;00 Hisg
Link Fiow WwWelcoityUnit Headloss Status
o LF5 mes m# km
il I 14, 0 IR Coen
i L5 L Lk, Ul (A I T Coen
Pid LAl LB 0, 1d Cpen
Pia o4 d.u= B 2y COEn
#15 c.1z 2,07 0.2l Cpen
#1s C.o7 .07 0. 24 Lo
2ul Lo e ] 0.0 17nsed Pump
uede wesulTe AT 1IN0 4 20

ainaler reemnan | Heaoel  Frossar mual iy
N rs m m
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EPANET
Note:
Valves [¥] are not installed in this example.
Valves need to be installed between two Junctions
Epantet considers 6 types of valves:
PRV  Pressure Reducing Valve
*PSV  Pressure Sustaininb Valve Pipe Pi2 X|
PBV  Pressure Breaker valve - s |
FCV  Flow Control Valve el 2]
TCV  Throttle Control Valves s 7
‘GPV  General Purpose Valve S —
*Length 340
For setting and info about the use and parameters of the “Diameter 57
valves see Epanet user manual e e
Initial Status
Flow control valve are included in the parameter of the pipes
Wiall Coeff,

21
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Note: Fire Water request:

To determine the maximum flow available

at a particular pressure, set the emitter
coefficient at the node to a large value
(e.g., 100 times the maximum expected

flow) to the node’s elevation. After running

the analysis, the available fire flow equals
the actual demand reported for the node
minus any consumer demand that was
assigned to it.

Each country might have its own
regulation!

Script, Zurcher Hochschule fir Angewanhte Wissenshaften, Wintertur

Trinkwasserversorgung, Page 29

Introduction to Epanet

<

EFPANET

Wasserbedarf gemdss Schweiz. Feuerwehrverband
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« brtwmck Wap & m E P Ji]ljlldl:-' 'f

Thanks

2500 )
50,20 A8
5.0
100,00

m

Flow
2500
S0.30
7530
A
LP3
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Objective:

Produce a back drop map for Epanet

*A map is existing, you want to make the backdrop and introduce it (not geo — referenced) in
Epanet
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e Scan the map and save it in *.Jpeg format.
e Open it with Irfanview* and save it as *.emf format
(you might use other software)

emf format = Enhanced Windows Metafile
metafiles work better since they will not loose resolution when re-scaled.

*Irfanview = Free software at www.irfanview.com (available in CD, software folder)
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Introduction to Epanet
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EPANET

Insert the backdrop map

'Example Epanet

4 Legend
% @ Speing and pumpstation
8 Junction
- " Resarvolr
e e
Setiement
== Road
Hiwer
Crallour Sme

iS5

| et O

P = ({11 S L S T T

bt

Daa |n.-.,u (|

FT——— ]
Ei———

1.Select New / backdrop
2.Load (select example.emf)

NOTE:

eThe map is not geo-
reference yet.

e Auto-length is off.

eBest extension for backdrop
map is *.emf (best
resolution)




R STEIER S BT B | Iy L M ISR S |
Lonfederaticr suizzz

Tonleder i Gaisrer

Geo-reference backdrop map in Epanet

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Objective:

Introduce a geo-referenced backdrop map in Epanet and
use auto-length on for drawing the network

*You have the map with scale bar on paper and scanned.
*You do not have shape files and do not know how to use GIS (time to learn it ©).

*You want to use the back drop map and draw the junctions and pipes direct into Epanet using
auto-length on without typing (knowing) the exact coordinates of the points and the length of the

pipes.

*Elevation of the junctions is either known or the map has contour lines.
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Stepl
Open the scanned map with any raster graphic editor (i.e. MS
paint, Photoshop)

The scale bar MUST be visible
# : *..r 1 E-. ll!!l lll!ll!
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Step2
Select with select tool the scale bar as precise as you can (zoom

In as best you can) and copy the selection (alt ctrl c).

d T LT = Tamk bl - P

-
0 .. e . = . llgl II;I]
i
460 |'il“qg

b,
\
Y
S ¢
e fl I':'|I
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Geo-reference backdrop map in Epanet
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Step3
Paste the selection (alt ctrl v) as shown below

Exarle Laskdrpi - Paink |
= ut rap all — | B § ERER
0ol Blowm. 754 @ nSooos =l e =N

. b Puitabs - e LKL 1 T

i} il anh s Ll
L ———  =—|
/|
i
/ |
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Step4
Rotate the selected scale bar of 90° and paste it as below

Now you have the dimension of the map (x=800m X y=500m)

smmwply Bt - Fark

>

E3E oo | < e, _ — | wemEs sEEs gy
o 100 m o i
| — S—|
1
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Steps
Save the image
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Stepb
Open the image with irfanview and crop it exactly as the

dlmensmns (800m X 500m)

%ﬂﬂlﬂmm It e LILA o AT Thochectiomm 0, 0 250 0. 2970 10T

i View  Helg

=HE H ?‘i AT O e CCH-
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Step’/
Save it in *.emf format

3 cirgleT BOT0N g - Wi e 12605 78] I ]
Pl bt g gt e
=ERX EEYD 0HS &= [T ¥ W
=
/
Li] 100 200 300 400 m
L ee—— e |
&
b
2
w
=2
=
100 201 300 40 104 200 300 4]
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Geo-reference backdrop map in Epanet
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Step8
Open Epanet and insert the dimension of the backdrop map in

Epanet as seen before (View -> Map Dimension)

s TRASTT

Ded & > g HEDS | S+ 8 JHOEE-EMT
i Pisbrpr=r b 12w | o
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Geo-reference backdrop map in Epanet
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Steps
Insert the map and switch auto-length on (right click on left bottom)

L EMANET 2
Fle i View Pojet Fepsd  Wikdow Help

DS MXA g IEmS T+ 8 K OB THT
Her |||'If'l|‘ - .x: Wm“ E

D |ag |

——

10
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Geo-reference backdrop map in Epanet

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Step9

Crosscheck the correctness of the length with a new pipe on the scale bar or a known length.

& ERAET 2 -l=lx|
D& xh griiEms (v bIXHE UK 0BT~ FKT
L - =17 uj 2 Frewo o
[haba | e
e et r
Pipeay, | h
T D = B
1 Skl oce F]
300 400 nﬁ i iac 13
b Dheesmpho
i =
” wrrh [ i
':' T i £l
‘ F ool 40 H
Ltk Cost! i}
Irabied Lt Opw
—_ = Wil st
ol gl et
T 1
ity f AT
Lird Hasmlorer T,
Fibcties Facini LLET
Firaniion Flaie Bhith
[mlp T
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Geo-reference backdrop map in Epanet

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Note:

*The elevation of the junctions must be known and inserted
manually into Epanet at each element.

*This system is not precise, but in case you do not have the shape
files it is still a way to make the simulation.

Thanks



R STEIER S BT B | Iy L M ISR S |
Lonfederaticr suizzz

Tonleder i Gaisrer

AT Geo-reference backdrop map in Epanet
Objective:

Introduce a geo-referenced backdrop map in Epanet and
use auto-length for drawing the network

*You have basic knowledge of GIS (i.e qGis or Global Mapper).
*You have the map in a GIS software (i.e. qGis) with respective shape files.

*You want to draw the junctions and pipes direct into Epanet using auto-length on without typing
the exact coordinates of the points and the length of the pipe.

*You need a software for the transformation of Longitude/Latitude (degrees) coordinates into UTM
(meters) coordinates. (i.e. Global Mapper).
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Geo-reference backdrop map in Epanet

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Stepl
Install Global Mapper (1) in your PC and

Reproduce the map with it.

Needed shape files:
*Spring.shp
«Junction.shp
*Pipesnews.shp
*Tank.shp
«Settlement.shp
*Road.shp
«Settlement.shp
«Contour 5m.shp

(1)

*Global Mapper is a commercial GIS software (http://www.globalmapper.com/)

sEvaluation is free for 30 days. CD\Software\Global Mapper 15
*Cracked version available in P2P network
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Geo-reference backdrop map in Epanet

Swiss Agancy for antlnrnnnnt
and Coaperaticon SDC

=iaix

Fa Ede View Tous Amisic Sewch GP5 Halp

= H ur‘;-'j u.-:E# a.[a, li.[ﬁ QIE: mlﬂi I f!. ._IU——”_*H’* Bj IGmtmmFranEumDm_f__l

Bl drehion shp [5 Faaases]
Al Freaews chp [ Fratpe]
AP rvershp 12 Faatuses]
Find thp (3 Featues|
Sil ‘Snmtﬂ-'pHFlmm

Om Sim 150 m

Right click to 522 um the zcale bar displey, [1:3550 [GEQ [ Wiassl | - ( BOITUGIG058, 865275504324 | 146" 31 30.1E16" M, 8 56 148657" E
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e e Geo-reference backdrop map in Epanet

Swiss Agancy for antlnrnnnnl"
and Cooperation SDC

Make acomprehenswe map with style and labels
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Geo-reference backdrop map in Epanet

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Step?2

Convert the Global Mapper map

from Geographical Coordinates (Latitude/Longitude) into
UTM® Coordinates (Meters)

“ The Universal Transverse Mercator (UTM) conformal projection uses a 2-dimensional
Cartesian coordinate system to give locations on the surface of the Earth. Like the
traditional method of latitude and longitude, it is a horizontal position representation.
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Lonfederazil- wira

5wi1'._s Agancy for Davelnpmant
and Coaperaticon SDC .
General | Vector Display | Area Styles | Line Styles | Point Styles |
. Vertical Options | Shader Options | Lidar Projection
Tools -> Configure ->
Sk v VLA (ROMTTEAY [64-bR] [+ OTF] o Ligar] - BECHSTEREE Projection: Load From File.. R
T e Geographic: (Latiude/Lonagitude] :
%%wmmnm-nm PYTE T et et —— 0 WE )
| Messure A= Init From EFSG... 3
| Festureints P ¢ Zone: =
; 5 ]
Pt ProdilerL 05 P I ;I _
Wi Sheerd PN for Wioie Diphénd]
|1.r|ﬁ_3534 ll Add Datu... | £
Planar Units: E
[ARC DEGREES - =
Parameters: ﬂl
Attribute | Value |
CENTRAL LONGITUDE a
oK Cancel Apply | Help |
Om ﬂl'r;'. 150m 50m IEm

Configueation 3480 [GED (WGEEd ) - [ BIMOCLISM, A6 SH0LMBLL ) 467 3T 0163717 N 8 56 10.B045" E
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Geo-reference backdrop map in Epanet

Swiss Agancy for an-li:lrn'nnnt
x|

and Cooperation SDC
General | Vector Display | Area Styles | Line Styles | Poirt Styles |
Vetical Options | Shader Options | Lidar ~ Projection

Tools - onflure -> Projection UTM

ﬁ]}% w Pt {Girabe sencl<Dieneg] :::2 [_["'" ﬂ! = E { _.j lin ks 31_ & Projection: Load From File... |
| EEsE
“‘T‘""m K’:" i;P RS Morth {Univ. Folar Stereographic) J Save Ta File... |
Pt Prodilet 05 Al RS0 East Malaysia (Bomea) “
View Shad Ay ' RSO West Malaysia (Peninsular) Init From EFSG... |

Sinusoidal
Sinusoidal (Integerized) j
State Flane Coordingte System

Sterec 70

Sreogaptic +| Add Datum... |
Swedish Grd (RT50)
Swedish Grid {(SWEREFS5)
Swiss Grid |
Swiss Grid (LV55)

System 1965 (Uklad 1565) [Poland]
Times Value
Transverse Mercator 94000000
Transverze Mercator (South-Orentated) EI] 00000000
Trinidad Grid !Il BO00000D
Two Point Equidistant

UPS Merth {Univ. Polar Stereographic)
UPS Saouth {Univ. Polar Stereographic 2000000

Van der Grinten

Verical Near-Side Perspective
Waaner VIl {(Hammer-WWagner)
Winkel |

Winkel Trpel

Wisconsin Courty Reference System (Wl—
WTME3/91 (Wisc Transverse Mencator) ™

3 [GED (WS - [ BIRICII, A6 SH0SHEL | 67T OTEATT N 10805 E
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Geo-reference backdrop map in Epanet

Swiss Agancy far Develnpmant
and Coaperatiai SDC

= | Configuration =]
Tools -> Configure -> Projection -> UTM -> ' Generai || Viector Display | Avea Styles | Line Sites | Poirt Sives |
Zone 32 Northern Hemlsphere -> Vertical Options | Shader Options |  Lidar Projection

Planar Units ,Meters” -> Projection: Load From Fie... |
Save To ... |

Zore: Init From EPSG... i

UTM coordinates [32 (6°E - 12°E - Northem Hemisphere) ~]

L

Zone: check in WEB [Wasss <] Add Datum...|

OK

Datum: WGS84 Planar Unts:

Planar unit; Meter R &
Attribute L Value

Zone to be defined with Web CENTRALMERDIAN -0 G 00000000

(Google search “Place UTM Zone” Efgémﬁﬁﬁaﬂ } ﬂ'mﬁm

l.e UTM Olivone Zone)

A UTM-Koordinatan (WE524) 35T 495132 5152828
i £ DT |L: 4934592 N: [Z1523Z2C
Enwabe ¢ Berpral Zui= 32U | Cubaed 591831 =il 333716
MGRE f UTMREF-Hoordinatan (WGEE24) 32TME 95402 53022
Z 32T M5 E: DE2D2 N: (E2923

_ }f.';‘..'. Deiscizl Zoms 32U | Pangsedret PU | Ostaert ILEI2 | Norawers 37104
¢ f8 7" Gaub-Kriiger (Zeccel, Paredam) B 3495566.330 H 5164551450 OK ] Cancel Help
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oo Geo-reference backdrop map in Epanet

Swiss Agancy for antlnrnnnnt
and Cooperation SDC

Tools -> Configure -> Projection -> UTM -> OK

The mapchanges slightly

Rr-1E
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Geo-reference backdrop map in Epanet

Swiss Agancy for an-lnrm'lnnt
and Coaperatiai SDC

Step3

Look at the characteristic of the map, copy to clipboard and save it in a editing
file (i.e word, notepad or write). View -> Properties

Metadats |
" H|1_l m Az S _r',‘ﬁkl'l, . | .“| e e | H
= .
2 igg Enabie Infa Tis = a -] Aitribute | Walue
Conligurs infa Figs.. T Chumilry il Upniae |8 Lingwed, | Sdechodt o im ]
fiap 7 — IS A RN UPPER LEFT % 495041688
L e ol i UPPERLEFTY  5153393.137
o M A T LOWER RIGHT X 496211590
. o Py s LOWER RIGHTY 5152585391
Toamb s S G el .l | WEST LONGITUDE 8° 56 07.2273"E
=5 o eyl = NORTH LATITUDE 46732 02.7438" N
Y (e NG casdl L BT T EAST LONGITUDE 857 021731"E
| Tomtasa ez ; SOUTH LATITUDE  46° 31" 36.5470" N
G ||| g Pl S & PIXKELSIZEX  0.516851 meters / pixel
Taae Ta Ve n Googie Lt £ » PIXEL SIZEY (.916851 meters / pixel
Tt Carmrtt Visw an-a -y ¥ SCALE 1:3465
B L ENCLOSED AREA  0.945sgkm
P v VIEW PIXEL SIZE 1276 881
Pomctzarn Marmseed ‘i, f
f
ﬁ-i‘
4 Copy to Clipboard |
oK | Cancel | ek | Doweb
I i 1 i i f — 10
e 50m I50rm Am IMm

frww Frpate L355. (LTI WAESEE § o+ [ ARS4 ST Sa il 07 | 88" 31 S B o L3 E
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Saved in a text file
OVl = [ Document - WordPad

E i 8 i S v Ay

Faste B 7 | U ahe X _Q.f;vév

L

Clipboard Faont

Geo-reference backdrop map in Epanet

2= |82 _..__J ,:.-f_f L: hll?| &3 Finc

== - -
T i 21 Repiace
=== :—E Picure Peint Date and Insert =
= » drawing time  object. | iEiSelectall
Paraaraph [nsert Editing

UPPER LEFT X=495041.688

UPPER LEFT Y-5153353.137

LOWER RIGHT X=49£211.590

LOWER RIGHT ¥=5152585.391

WEST LONGITUDE=8" 56' 07.2273" E
NORTH LATITUDE=45" 32' 02.7438" N
EASTLOMNGITUDE=8" 57'02.1731" E
SOUTH LATITUDE=46" 31" 36.5470" N
MIXEL SIZE ¥=0.916851 moters [ pixcl
PIXEL SIZE ¥=0.916851 meters / pixel
SCALE=1:3465

EMCLUSED AREA=LY45 5g km

VIEW PIXEL SiZE=1276 x E»S]l

11
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Geo-reference backdrop map in Epanet

Swiss Agancy for antlnrnnnnt
and Coaperaticon SDC

Step4

Capture screen contempt to image (Jpeg) and save it (i.e. MapGlobalMapper.jpg)

iﬂ -' T_h- e "' vl - FEGISTERED
Sn;:::?“_m :::E BTGl ] o] Fawsan <] [@ R | 2]|B] 1] [Ermn Crenss e Eerintun =] B
Cipen Genesic ASC Ted Fileis).. — =
Digsbn &Y Fikes i & Direchory Tiee

{apen Clats Fibe ot Fiswd Seeen Lorsson..
Unbosd A1 el = in

Mnweniced Onlne Imagery Topo Teoran Meps—
Crexte Mesw Mip Cotnlog.
Rchily (Genndrmence) Fugen.

Load Worspace.,
Savm Workppacs...
Save Workspare S,
[

Screen Capture:

- File Format
+ JPEG
" PNG
" TIFF
" Windows Bitmap (BMP}

e £

Eeprert
Hatch Convert Reproect.,

Digp

™

L

Pt Previen..

Pewi Sellip.

1 s okl mapper maw
I Chklsees NG Eercizin

T LRt UG admishn

R m

—Image Size

Width (Porels): |12?E
Height {Pixels); |FiE1

Restore Defaul Size |

A Chlseis S Donbaw’\ SO0
5 Ciksers. S hannelshp

B CrUEEre,. Main chanmel bg
LUt i fnnine' Pipewthp
A Crikissre, \Pipe Mesahp

9 Trugt=rem plankahp

L

Increase Size | Decrease Siml

Wy

¥ Generste Word File

. ¥ Generate Projection (PRJ) File

s & & & " ;-, ™ Generate Text Metadata File
¥ : i ' I~ Crop to Loaded Map Data

[T Create 256 Color Palstie Image

A m

Im_ Sm 150m I50m I50m oK I Cancel Anply Help

Y. ol e T8 [T [ i | - (B9 TN AR ) a6
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Geo-reference backdrop map in Epanet

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Step5

Convert image (Jpeg) to *. emf as before

Open it with Irfanview* and save it into *.emf format

emf format = Enhanced Windows Metafile
metafiles work better since they will not loose resolution when re-scaled.

*Irfanview = Free software at www.irfanview.com
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Step6b

In Epanet, configure the dimension of you background map

Geo-reference backdrop map in Epanet

£, LPavL2 [ e e
Fie Edil I_"H:H]Pll.ljn_:LL Fepurl  Winduw  Felp
DR pgem. 1 Z3e|n L=+ aaim| oL g~ T
o Meavs il ’ [ D' o ‘i'sldlii Wauser ?1
| 20 Caz |beer |
£ooren In .
linarhn -
T G
ks
Y.
Swervicw Wap
verndy
Tnnlham
” "5
Spion
iLelUL | LS | TURE 1
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Step6b

Geo-reference backdrop map in Epanet

Open Epanet -> View -> Dimension

£, LPavL2 [
Fie Edil ‘w]Pll.un_:uL Fepal  Winduw ey
'1'Tlau"'."" | B EE e POV = N 0 0 = S el ot
frrkelree e = = = (s —
[ o A Bopavser e
Caz |beer |
gt [nekars =]
]
ks
et
5y
Swervics Wap
~zuerndy K
Tnnlham
" &
CpTions.

AdLen 1N LS a TUE | TS A Hdd
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Geo-reference backdrop map in Epanet

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Step6b

Open Epanet -> View -> Dimension -> Meter

i e
il = St Wima | Fraect Heperd ) Winden ' Hela

"EREE Y 2 WEREh mea D ST T

o Mebemol Blap = e R Cmuser _.FLE_-;
e [bor |
!.I efinrs vi
I Ldap Direonsians @
_og) Lt Wazer Rigat
PR TR RRTTH P r LT Tl TR =
Ferordess Fernne e ITI:.I_I-_.I-_.I_I_I_

slap it
[ T=al 7 Dlegrmer 7 o

2 ir Kirr ([ r}J Forme: Arr

sun_onge T | BT R CITE | 261525 e
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Geo-reference Epanet with qGis

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Step 7:

sInsert map extension coordinates per text file into Epanet
(copyé&paste)

=100 %] Hivo F = Ry ) = | Docament- WordPad B ol 4
_ Projsee Bepurl Windsw Help Hame Wiew L1}
ol g2 BB i [=f g = = = ;
Bx# AEBS|k et UH| = R
¥ : Clipboard ' Font | Peragraph | Insert | Editing
Map Dimensicns }_(_j.'E"l"'l"E'l'f-'l'ﬁ'l'ﬁ' o I

—Lowe: Laft- ~Upper Right- z L IPPER | EET ¥=A95041_fRR :
recoordi-ats: 1435341 Wit SooTdirate: 43621 'I.UEIEI\ — =

Yoranrivat [5152535 391 ,vmmmar.:\ [s15339.1 38—
LOWERR
Map lUnts - VER RIGHT|¥=5152585.391 |

" Foot & Mszters " Degiocs  Maone | WEST LONGITUDE-8° 56' 07.2273" E

H|X—196211.590

|4

5,
&)
. MORTH LATITUDE=4R* 32" 02_TAZE" N
& to-Size | Ok J Cancel Hel ‘ I =
EAS] LONGIIUDE=8" 5/ U2.1/31"E

SOUTH LATITUDC=46" 31' 36.5470" N

PIXEL 51ZE X=0.916851 meters / pixel e
Al | i
wH =) —— — &

AL

17



v

R STEIER S BT B | Iy L M ISR S |
Lonfederaticr suizzz
Tonleder i Gaisrer

Geo-reference Epanet with qGis

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Step 8:

*Insert map backdrop (View ->Backdrop -> load)

U LEAMLL 2

[ = e

e Croavser e ]
Cac |bop |
I 1=rhn -
oo

Full zzleril
el
ey
Crezrvicw Mo
Leyzrds b
anlhars 3
Cration
et T FHE H TATE Lt D03 LR NEHTES
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Geo-reference Epanet with gGis

Swiss Agancy for Davelnpmant
and Cooperation SDC

Select your *.emf map

Fie Tt View Pogect Report Window  Help

Ned& hx N § MEmE hbE+a |HOoRE—-FMT|

Sy "
oy

W

L

1R m

19
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Geo-reference Epanet with qGis

Swiss Agancy for antlnrnnnnt
and Cooperation SDC

Step 9:

Turn auto length on (with right click)

-IE[H
Fle ES1 View Pmect Repom Window Help ;
A& *kh ¢ HE@ME b @+8 0 oEHgG-FRT|
- Vo g o) | %]
Caln |M|g|
=8
'55 =
£
Efd g
% s
&?
&
3
&5
&
"
g

20
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Geo-reference Epanet with qGis

Swiss Agancy for an-lnrm'lnnt
and Coaperatiai SDC

Step 10:

*Verify if your backdrop map is correctly place and if auto-length works.
«Zoom in into the scale bar
~*Put 2 junctions at the extremities of the scale bar

Fim Bif Waw Frops Bapod fﬂrlt!'\u Hela
DFR@ B*A § TEAF v E+aaECNF—FMT
—

va Mitisare e

@ l I |
| | |
Om 3S0m 150m

Azt Lurg Ony LPS a TEN | MOV 40EIET R4, DS B
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Geo-reference Epanet with qGis

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Step 11:

*Connect the two junctions with a pipe and see the length (it should be around 350m like
the scale bar.

EEanTz _ =] x|

DSES WXA g uEams |k batQan ---m@--u-:r

' Before to draw your
network do not forget
to verify if the
parameters of Epanet
are set as you wish.

Himanvi bap,

Om 50m 150 m 250 m 350 m 29
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Use of Epanet within qGis (plug-in GHydraulics)

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Objective:

Introduction of GHydrauilcs, the Epanet plug-in for gGIS

*You have good knowledge of gGis (free and open source at www.qgis.org)
*You have installed gGis in your PC

*You have displayed the map in qGis

*You have internet connection

NOTE:

This is not an introduction of qGis.

*The plugin GHydraulics is not fully functional yet, it has apparently some bugs.

*The following presentation is an introduction that will allow you to make a backdropmap.
eIn the future the plugin might be fully functional.
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Swiss Agancy far Develnpmant
and Coaperatiai SDC

Stepl
Download and mstall the Epanet plugin in qGIS (GHydraullcs)

. L S e | Plugins -> Manage
'“'_‘_1.."_:11': R HIIEE N ~and install plugins...

streatiarn

Software in CD\Software\qGIS

DA NNANRS

L3 o0
'..
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T Lppmisis

& s

Use of Epanet within qGis (plug-in GHydraulics)

B T2 Dahm Trarsformatons
o Prstals pecorocessing bools
e et

i Rester Bender

i SaTEE

e SEMSLIM Earth Ghaervabon Tooks
& Toporobat Imgorber

i Veielsbon Yool

& Yol Tood

i Yerlige: hormorial

i ZoomTeloordnates

T x

d

GHydraulics

| Hydraulic analysis of water supply nelworks {using

EPANET)

GHydraukes allows to analyze water supply networks asing

&

| Search for GHydraulics

EPANET. It allows to write EPANET INP [Bes a5 well as running an .

EPBMET simulation from QOIS complete with kaading tee result
dakz. GHydrauhics contains 3 funchion ba caloulate econosmer

| | dhamebers based on given Rowrates, The fundiens are
| | accessible from the Quanbum GIS plugin menu and toolbars:

Z3 ratng votela], 26039 daownlosds

| | Tags: epanet, supply anabysis, waber, export emp, network fypdesilic
| | More indo: homepage Wacker code repestors

| | Awthor: Steffen Macke

| | avaiiable version: 2. 1.5 (n Ofiziclies OGIS-

Erweiterungsrepostorium)

bt

Select “not installed”

-> install plugin -> OK

i _ S—
[ Ligrde ol Mted ki
Chooe HEp
2
i
n
i .H._I
V2 g
&: Coananass: 8,93535 45 53518 Seale 1= TE35 ¥ Hetafion: 0.0

2| % Nerwder i Epsgiazs W

-
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Step2
Display the map of the network in qGis (co -> s directory -> Exercise)

T ——— =laix|
Propect Bt Wew Laver Seliings  Mgip e Ssglero Doblese  VE=h o Help
BB .S F0SAL P APL dAR 00-H-RtBEy=-v o B BN

i-_-_ - . L] i y - e < B !- bt. ’ ﬂl

=}
— e LE _?p *:r_e“
Wi . F & @ £
w S PSS 4 =
= — & i
[} :_Pm-um“ _:.3,_'4 _{i‘lﬁ Ff}" P
‘“- L] CarlanF 5 & #
L] T i 4" _“'
/F -:_l T ¥ T e
m Feg—— & +
= % Sritlrment
]
& &
E"‘ )
1 »
& :
- 3
Vi L
’ g
L
¥
]
‘|
I J &
- £
] F
o~
*
&
&
2
[
:"_.|

| Coornets: F3574T, I ER05 Sole LTG5S % Rplaboni 040 2 W Qemoemor W
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Step3

Plugins -> GHydraulics -

> Settings

Use of Epanet within qGis (plug-in GHydraulics)

P, _lax
Smgect Bl Ves &y fotiegs  Shignw | Vecs  Aate  Daisbece Vi Proceswy  beln
£ R — B Manage sl bniad Mg W T \ IS ] r k- [ = = - 9
L-i H "l Python Conmme Crked P E' s anll g Wa B, o T s I B }
' | Model Elements |
b [ ST e = lunctinne
a Hirim EFAHET B fim :
ol - " ;‘ B T 1 “Pipts
a », - i EERET amuiton B
= i Amservoirs
'“ B W Temk ’ R iEiE Fureeer hyeetE 2
B Speing Fromch v i ampe
- B 5 I toms i ahses
P : 5 w o Tanks
a M Road =t Urused
E : 5:'.".1_ oo dipes copy
a8 J Joad
g ] lunction
L) ."II:1 - R=ttlement
3= :
Ao e ©+ 3a7INg
% Mipes
. j\__._.*-‘ Tank
i I Zortour 5im
’, f
Yo i)
I
1
i -."I=- '
' p |
By P 1| Ternplate (INF fie) Jandreay cris 'zﬂ'l'.iﬂ'l."l'lfm.ll:ll'lﬂ chyd-ance i rrlEts_daw_rmeomn Selert
3 <_",'-_:__- i Czlodate pipe lergth
\B /;' % ifrize backdrop vap
S i +
- % L
o %, =
= ! -,':' E F T,
\ | - ‘
! | 0T — . 5
B Coondnam: SSE1E, 5B Scie | L40 = Ealstem L 2 K obeder Qescmirior @
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Step4
Drop the concerned unused shape files into the Model Elements

! GHydraulics settnge 1] =

! Aodel Elements |

lnnrtinng
pes
o Amserwoirs
- Pumps
Wahses
Tanks
=+ Urused
@ Bipec copy
Soad
Junction
=t ement
297G
Mipes
Tank

Zortoaur 5m

Ternglate (NP fiz) yandreaf cosyfpettoniplhigrz \chyd-anhc e tiEnplat=_d-w_mromn Selert

Czloclate pipe lergth
M Vifrice badkdrop vap

0 Cancel
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Step4
Drop the concerned unused shape files into the Model Elements

Wicod Elements |
= lunttionsg

linctior
— e
"o Pipes
=% Hf:aru:;_l'l.lrs
NOte: I:'Lmsgs ?
1] = gy = Wahves
Element “Reservoir” is = o
Currently not working = s
ipes copy

Counluur Zra

Temolaze {INM 5] ifardres) aaszipyton/pugrsichydraslc\e S template _d-w_omd.irp Selec:

Caloulatz pipe lergth
% Write badsdroo rap

K Cancel
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Steps
Select the template. Available only D-W cmd, D-W Ips, H-W gpm

7 QS £ P Exaet e BEIES
et BNl Vew e Tt .:lﬂ M-'h'l i -
LR x|
LR z ....—_ = : p— | _::?_J_Ej
Drweamsci '@l,‘ _jv | = |python = plugins = ghydraulic = etc - [ﬁm] Search etc @[ = 1
v B ": Organize =  Mew folder = - O @&
L E - 5 = |
% E i ﬁ_‘ & Favoiies 21 Name ' Date modified
P e B Desktop || template.inp 10.09.2015 08:45
L] Aoad
m | o e & Downloads o conding 10.09.2015 08:45
- 1l Recent Places || template_d-w_lps.inp 10.09.2015 08:45
=
- L] W gpr. g 10.09.2015 08:45
@ Gl Libraries || template_netl.inp 10.09.2015 08:45
- |5 Documents » ”
3 B : elect a file
? @' Music to preview,
Vo~ [ Pictures
M Videos
T ‘B Computer selecs
: &L, Local Disk (C)
] -
&
| B Network _'_i « ] v i
- Cancel
- File name: | =] |AuFiles ¢ =] F

Open Cancel | 8

7
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Stepb
Make Epanet model

7 QS 200 4 Bl « Eswrrinn —l=lx|
Profect Eft  Wew Laver Sehings [Plugin | 'ecier  Savter Deisbese  Visbo Pocessng  Meln . .
Bt BpOALe %o H-RtEEsa-c ;0w @i PlUGINS -> GHydraulics

e e ey ANS-P -> Make Epanet model
T Y, - - T

i
sl v EPARET I e Tk
EeT = ' Fun ERANET mnuation W
1 ' Clktubrie sovoes: Sinsters ,lI I:..
® @ spmg Frieckn H I|II
L] Jeni At /
L] Pipes ! b
M — Pipe
o= ol ¢+ Check Model .?_‘.J
N ot ekl &
= bl

. Your model is missing some fields.
@' Layer "Spring™ DC_ID, HEAD, PATTERM
= Layer "Pipes™; DC_ID, NODE1, NODEZ, DIAMETER, ROUGHNESS, MIMORLOSS, STATUS
Layer “Junction™; DC_ID, PATTERM
Layer "Tank™ DC_ID, INITIALLEY, MINIMUMLEY, MAXIMUMLEY, DIAMETER, MINIMUMVOL,
VOLUMECURY
Would you like to add them?

Yes Mo

Yes, this will change fthe fi

SHAOBARBNNANS

Id of the shape files in order to make it compatible

IE - o 5 a—
. with Epanet +/ | i 75
¥ e [f
' w.:..* d.\- _ Semecet ] ||
y -<>.>> : 2 :-’1. .||
;. & "—\.\\k -""
& 1‘-‘:1. } i ;;’f-%;-{a"ﬁ;:-: { |
% | s m\ﬁ“ "-,\ ’

| Coomnets; G377 L AT Sode | LATME % Rolatoni | 04 - Wiwder  PsmoemroT W
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This error is given most probably due to a bug in the plugin

QR e - Eerne -] %
Frojacr ESE View Ly Sefings Pugna  Vecoir Rmster  Dabsheer Web  Froossoing  Hsb

BRARCSE 0@ RPLLAHT 0-FH-u8 BET -0 2T B W
AV R oA e W A R

s | |]
o & wY = B W
¥ !
t ® Tk b
. H b sgrng W
] MO Juni. )
B -5 Figes y
ﬁ B — Pipe_ |'II %
-] ® Cont.. 7 python e 7%l
% = Saitl . = - ry|
. & = R GO0 Bd whe Syenuong Peihon oo i
.IJ T Imoiet recwns aall last|: —‘
P a/plogane ghydssalicyghydranlicepiogn Py, Line FEL, in oaieicosl 1
[
) Tils MeerpiAndres/ qyisd/pribon/ploginsighydranlios ghypdraclisepizqin py™, 1ine 335, in chaoukodal
@ srvg = onsokes.cheoklda il
Fiis “T:/TUsers/ Andras . quisi/prohos/plogine ghyareal o\ Giparsaligeissslonecke . py=, bins 84, in chaaifds
[} -‘. - L
V3
2 ~
2 &
7l o |
1= — -
Liw]
i ]
a
i
W
e
e
=
o
*
B
,
raschstg EPMHET odel

X iede Qesmwiriom @
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The shape files have been changed automatically and new
columns have been added in order to make it compatible with

Epanet

Tank
-] =]

¢ Attribute table - Tank & Featurss totak 1, filtered: 1. selected: 0

/B & nERBP 5 & =
o "= 8] gl e AR | Oyl Sk
| @@ | mh | mawton | peac | mmaues | MINIVUMLEY | MAXIMJMLSY | CIAMETER | MINMUMVOL | VOLUMECURY |
i|:.| L | Tank 930 | nea el | ) Yy y . )

L '

jJ|
I|I|

kd show All Features v!

11
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Spring / Reservoir
k0 ~Icix]

/B Bt nEedT o 85 EE ‘
id rg_@ | I:” Usdate /il | Updste Seizc-ed |
id ) Clevation Ifo xo | i PATTCRN
. ALLL 300 | Zaina WL ML | ML
[ b il 3o M Festures _ ==

Junctions

-1of x|

LS ?
I!_nj—iaem | El[ Update Al || Updats Selected |
M e info ELEVATION DEMAND DC_ID PATTERN |
|| ; ALLL|3T 913 0,0463 | ALLL ML
|! B NULL |72 912 0,0926 | ALLL NULL
I! 5 MEL| T3 915 0,1390 | ALLL ML
| 5 ALLL |34 510 0.0000 | ALds AL
|: 4 MULL|35 918 0,1150 [ ALLL ALLL

=

| [ b # show all Feail.lres;
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[ Adtribute tzble - Pips: Featur
ZelgsnEgdPrglesE )
a - |.+-._§= | = | Undste All || Undate Selected

| S

id T | Inta LENGTH DC_ID NOCE1 NODEZ DIAVETER. ROUGHNESS |  MINOR_CSE STATLS
c fLLL Pl 140,14 (ALLL MLEL ALEL ALEL | AL MLAL [ ALEL
! ML Rz 339,55 (MLEL MLEL NLEL MLEL | WLEL AL (AL
= HiLLL Pi3 185,26 [ HLLl MLEL MLEL MLEL | ALEL ALEL | AL
5 SLLL Pid 19315 |ALELD ALEL AL SLAL | AL ALEL | ARLL
2 ML Pig B2C2 | MLl MLEL ALy ML L NLAL (AL
5 fHUAL PG 12:4.00 | ALES MLEE ALEe MLEL |l ALEL AL

[ b i Show All Fealures %

13
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Note:
For automatic length column (in case you do not have it):
Open attribute table of Pipes

‘{ Attribuze taole - Pipes 1 Festures tozal: £, filtzred ﬁ,'nﬂm:’c-_ed_: ] o [ _l(_J
(/18| 6 £ g %D s B R E :
id

'E: |
- E| - | Update Al ” Updabc Sclocted !

[l id | Infc | enem | e | mooet | mooez DIAMETER | ROucHMEss | wminomioss | sTATLE |
] NLEL IPiL 140,12 | MLEJ TIT | ALai ALEF | AL | TITITTY

AL |Piz ' 339,95 | WLLL [ [ et NERZ | ALEL
L |Pi3 ' 135.3¢ | ALed
NUEL |Pig ' 198.15 | MLEL (AL ALEEL [MLEL

ALLL P13 ' B2.0Z | ML [rate [ AL WAL | AL

ni_"air.uir\.'lin—nl_-l:l_

WL |5 ' 124,30 [ ML

! ki show all Features r! ! :I! E|

14



R STEIER S BT B | Iy L M ISR S |
Lonfederaticr suizzz

Tonleder i Gaisrer

Use of Epanet within qGis (plug-in GHydraulics)

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Toggle editing mode and click field calculator

£ Attribue taole - Popes » Festures totak €, filt=red 6, selected: 0 -] x|

i

o ti - | Updatc Al ” Updabc Sclocted |
| veness | wmomoss | sz |

._uTnggIE editing mode {(Ctrl4+E) Open ﬁ-ild calaulator (Ctl+1)

.—n-:-| 7

o

IL.'. AL VLA | VLA
= N

L [Pi3 13538 | ALl 7 [Aees AL [ AL

NUEL |Pig ' 198.15 | MLEL (AL [Azez ALEEL [MLEL ' AMLEL|MEEL
ALALL P13 ' 6202 | WLEL [ e | ALEL ALAL | VUL

vt e b [t |

AL | TiE ' 12430 | ML

| b show al Feamresri ! -:H El

15
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./’ Field caleulator

]
—

Use of Epanet within qGis (plug-in GHydraulics)

21|
Write “LENGTH” ,

real 10 precision 2

-1 and click twice on

Geometry ->

Oinly update 0 szlecled f2aiures
@reate a new field [Ipdate existing field
Create virtual feld
Output fild name | LENGTE .
Cutput figd type | Dedmat number [real| ~| !
Output fidld width | 10 2% Pracision (2 |2
Expression Fancton editor
Expresszior - Functionz
oot | R O O L 0 O ==
tlergth [ Operetors
- Condtiorals
F Fielde ane Valies
3 Math
4t Conwersicns
- Date and Timz
B String
q._ LLHTEH
= Georrctry
JHEUI IELI}'
Slzngth
Lhziiiznzban
5
Ao — o8y
] KACS S ST
we a3t

Output preview: 140, 135900057387

automatically be turned an.

i

$Length -> OK

Returns the kength ofthe current

lealure,
2length

Nnng

o mpie

%length — 47 4711

¥ou: are pditng information on this layes hit the layer is narreatly antin edit mode. 7 yoo dide Ok, edit mode will

ik, Cancel Help 16
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You should get the column “LENGTH” with the automatic length

Inserted

/0 Attribute table - Pipes :: Features total: 6, filtered: 6, selected: 0

(/)8

£

R L,_% E; 2

It

=10f x|

2

i =

DC_ID v|l=| & . - l Update Al || Update Selected |
| pcm | nNopEL NODEZ DIAMETER ROUGHNESS MINORLOSS saus || teneH |
5Pt | Spring 14 | 150.0000000000... | 150 - ' 140,14 |
? 2 (14 | Reservoir | 150,0000000000... | 150 T 332,95
'2' p3 Reservoir |35 | 150.0000000000... | 150 T 185.36 |
_3' o4 ;JE 1 ' 15n.nunununﬂnu...;159 z 1':‘18.15;
4 |P5 11 EE | 150.0000000000._ | 159 T 62.02|
; P& 32 |13 | 150,0000000000... | 159 T 124,30 |

= — 1

4§ Show All Features _ |iJ|_—E||
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Step/
Fill the missing parameter into the attributes and delete

unnecessary columns

Tank

. Attribute table - Tank :: Features total 1, filtered: 1, selected: 0 o (=] 5
/B @i|e s 28 Po B EES ?

ELEVATION |« = |E

- | Update All H LIndate Selected |

| BLEVATION | DC_ID IMNITIALLEV MINIMUMLEY MAXIMUMLEY DIAMETER I MINIMUMYOL | VOLUMECURY |

B 930 | Tank
EI‘ an

T

b ¢ Show al FEEIU..IFEST. | Ei E |

18
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Spring

;53\|£“@;gmi%£ﬂ;@\ﬁfﬁﬁk

DC I 5 HEAD PATTERM
Spring &90,0000000000... | MLLL

[_n Show Al Feamres_] 'E

Junctions

910 0.0000 | 14 AL

916 0.1150 (15 ALEL

b d show All Features _
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Pipes

] LEMGTH DC_ID MNODE1 NODE2 DIAMETER ROUGHMESS MINORLOSS STATLIS
- 140. 14 | Pil Spring 14 MLULL| AL MLULL| AL
. 339.95{Pi2 14 Tark ML ML ML ML
‘2 185.35 | Pi3 Tank 15 NLEL | ML NLEL | ML
5 198.15 |Pi4 15 LT ML ML ML ML
5 62.02|Fi5 i 12 MLLL [ AL MLLL [ AL
« 124,30 | Fi6 12 13 MLEL| ML MLEL| ML

& 4 Show All Features _ =




R STEIER S BT B | Iy L M ISR S |
Lonfederaticr suizzz

Tonleder i Gaisrer

Use of Epanet within qGis (plug-in GHydraulics)

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Step/
Un toggle (save) the open layers

7 DS 704 i - Eaarcien. =%
Project Bt Wes  Lave  Seings  PRgin o Bagher  Dojalese  Wisho Processng  Meip

BR .5 4SS RPLO0 A0 e-H-u&E28Y & ; i W2
g, ¥ IH‘ _ '? & : - E3aTTES A bh &
fareean s ReRepRwIc WE ¥

-"Llllr ."III H
» [ #F
4 e A1

% s @essosrio; @
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Steps
Write Epanet file (to be opened later directly with Epanet)

7 DA 3104 Fis - Exercien

Use of Epanet within qGis (plug-in GHydraulics)

xit inp file

22

_laix|
Progect B Yew Lave Scitegs Mgy | ol Raskr Dofese  Web Processng e
1 = 2 & Henage ez [l Plupm. W T % ~u i N i 1 3‘:- = e — I . .
BRORE =  HODOALAE 00 -H-rt8Es = 7 Plugins -> GHydraulics
oy _Loaords b o B
A Save FEANED IN2 e
e i 9;‘ o = Presentation = 00 - v |‘_:_]| | Search CO E]*
> % ta Crgarize *  Newfolder == o ﬁ‘
% W 5p
| e~ Mame = Date medified T | s ‘ ‘
p :_ :.I,: b Eioiie =1 me atz modifie ype ize
» o e B Deskocp Epare: Exercise 18.09.2015 08:52 File folder
; = e

=] & Downloads Gz ZEL9.20L5 08:45 File Mol e
- il Herent Plares Mrintout 17002015 2226 Filc folder
e Shides & Precentztinns: TILAANS T RA File falder
& o Libraries Softwarz 150920130536 Filefolder
iz = Documerts
3 ! Music
e e Pirtores

E Yid=zus
\ & Computer
& & Local Disk ()
" L et ...j
Filemare | ExercseEpanetgiis _'._i
i Savcastype |EPAMET INP filc 7.ino] "]

& Hide :ﬂHl:r'J: Lave {anrel |
= o _,.,:( Ié, ————m
‘% Coodraie: PSEE 7 2850154 Scuim . Rolaber 0.2 B R ¢H SERX T .
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Stepl0
Open the Saved |np f||e W|th Epane'[ (CD Epanet Exercise folder -> ExerciseEpanetqGis)

b FRRBET I _ =i

M@ xi grlEmd e E46 (K OEF-FHT

+n Pt g ol ] [ =]
I PR
awcbern w)

e | T ﬂ - 0 = - Ciniznia
ITTLE]

| ABTTORG]  coe et by Gl
AT R

-
;ﬁ_‘ L) 1 .
2 & 2 FE L &
L ' SRR

i

mam
Eagrrejile murvt [PEEEPRORES canc by Bk
syl fpoagenn
AR g by b e
T

PIERE| o ey b
B 4 W MG R L WA
N R T TR T T T
Pl T 6 . AL L L L
% S L Ml L B
P R AR RLLL ML PR
Pl L Dol INULL UL S A

Pl remre }-‘.um-‘u&aum: ] j Clipuary PSSIP] ot by ety
[WALFEED; coraaed by Dby maicn
Pt i 1pe ||-p.|r--'|'|P| _-J
I Coen e ondy

HEMANDET

AamyLaeegih 08 LFs a [RLU S L v A e

23
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4 EPANET 2 - Exercizebpancting == x|
File Edit View Pmojett FReport Window Help
DFE S B>X 6 JMHiEMAS k24 X OB FMT

+ ietwok Bap l =101 %] d;;ﬁ l“
| - =}
Ly Ppes s
Since the plugin is not complete you will not have the tank (it is lee
Taken as reservoir) -g: fa
You must adjust the 1et tﬂ’é?sﬂprewgusly shqun and run it ——
Add pump, pattern, r servoﬁ and missing info: !
END

AudoeLangh DI LP5 ﬂ ik W H T A0, SensaeR AT
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Objective:

Overview of other tools around Epanet that might be
Interesting.

NOTE:
Most of those tools are self explanatory and very easy. Just play with them!

| did not test all of them!
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Z()llllm SOllltiOl]S at http://www.zonums.com/epanet_cat.html

* Epanet Z: Display Yahoo Maps, Google Maps and VE imagery as a background.

» EpaElevation: Find missing elevation of points online.

» Epa2Gis: Transport Epanet projects to a GIS environment using thematic layers.

» Shp2Epa: Create Epanet inp files from ESRI shapefiles. Utilize GIS data as input for Epanet projects.

* Net2Epa: Create Epanet INP files online using Google Maps. Digitize over a Satellite, Map or Hybrid map to
create Epanet Network Maps.

» Gpx2Epa: Create Epanet INP files online from data collected with a GPS unit.
» Epa2kmz: Visualize and share Epanet projects on Google Earth.
» Excel2Epa: Create INP Network files for Epanet from data contained on an Excel sheet.

 KmI2Epanet: Utilize Google Earth Imagery to create the network map, then load the project into Epanet.
KmI2Epanet converts kml files to inp.
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Qgis plugin qGisEpanet https://github.com/Oslandia/qgis-epanet

Extends processing framework to models the hydraulic and water quality behavior of
water distribution piping systems.

This plugin lets you model hydraulic network for water and run simulations to get water
pressure informations and more.

See a demo screencast here :
https://vimeo.com/87754967

This plugin looks very professional and complete.
It is free but do not have tutorial unless you pay for a training.

In case you have a tutorial or info aout it, pls share with the WASH unit.
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Do you want to see the video of Epanet plugin?

Imin 45 sec






R STEIER S BT B | Iy L M ISR S |
Lanfederaticr s
Tonleder deier
ianfederazia- svicra

a

Srer A

Swiss Agancy far Develnpmant
and Coaperatiai SDC

Thanks



i s Elevations issues

Swiss Agancy far Develnpmant

Objective:

Find the most precise elevation with available tools in the
field/office

GPS

*Topographic maps / cadaster if available

*Online maps Google Earth

*Online tools

Map analysis (Global Digital Elevation Model Aster GDem)
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1 Elevation from GPS:

GPS give very imprecise
elevations. Do not trust GPS
elevation

(+/-23meters with a DOP of 1 for 95%
confidence).

l.e. Tank 922m

GARMIN
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2 Elevation from Gooqle Earth:

Select your point in Google Earth and look right down the
elevation

Cuin  Easrvedsn  dmxi bk Fmalugas  #ifls




G i g e bk
Wederaticr suizza
Tonleder i Gaisrer - -
Elevations issues

Swiss Agancy far Develnpmant

3 Elevation from topoqraphic maps:

Use topo maps if available (oft online)

i mmm. B T Eati i Sobersid - S =

&= @ RATIA L 1) TE 2 4 BT D

l.e. Tank 919 m
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4 Elevation from cadastre if available:
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5 Elevation from online tools:
@ FrequpTools http://'www.freemaptools.com/elevation-finder.ntm

Maps you can make use of...

User Mena NEW -
Flewmtinn Finder

Taiz bcol can o= used to Fnd a0 ==t mste For the slavstior of 3 point on the =s-th

B PI00ls: _Elevetion Finder l.e. Tank 919.69 m
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6 Global Digital Elevation Model Aster GDem

*Open Global Mapper
*Open the shape files of the junctions/reservoir/tanks/settlements

o DOWﬂ I Oad O n | | n e d a.ta (ASte r G D E M) need internet connection without proxy, if proxy (UN, Ambassy) go

to http://gdem.ersdac.jspacesystems.or.jp/ on in a internet café
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6 Global Digital Elevation Model Aster GDem
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6 Global Digital Elevation Model Aster GDem
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6 Global Digital Elevation Model Aster GDem
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6 Global Digital Elevation Model Aster GDem
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6 Global Diqgital Elevation Model Aster GDem
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6 Global Diqgital Elevation Model Aster GDem
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6 Global Diqgital Elevation Model Aster GDem
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