Tarbimiste lisamine shapefile baasil (WaterGEMS)

Ulesande piistitus

Selles ndites impordid sa WaterGEMS mudelisse tarbimise info kahest erinevast allikast, mis
sisaldavad ka shapefile andmestikku. Esmalt kasutad sa klientide mdddetud andmeid. Teise
andmestikuna kasutad poliigoonile lisatud inimeste arvu. Samuti arvestad sa moddtmata
tarbimistega (sh lekked) kokku 15%.

Peale selle niite 1dbimist oskad sa:

e Valida kodige sobivamat meetodit, kuidas siisteemi tarbimisi sisestada ning kust peaks
see info ka kétte saadav olema
e Selgitad enesele mudeli keerukamaid loomise voimalusi

Sul on olemas veevorgumudel, kuid sellesse pole sisestatud tarbimisi. Info moddetud tarbijate
kohta eksisteerib Esri Shapefile: Meters.shp failis. Elanike andmed on Esri Shapefile:
PopulationCensus.shp failis.

o Kiivita WaterGEMS tarkvara
e Riba pealt: File > Open
e Ava fail \LoadBuilder kataloogist: TarbimisteLisamineShapefile.wtg.

Vali riba pealt: View > Backgrounds, et kuvada dialoog Background Layers.

Kliki New nupul ning vali New File.

Vali fail \LoadBuilder\Meters.shp ning kliki Open.

Dialoogis Background Properties for Esri Shapefile vali esmalt Line Color sektsioonis
moni muu virv (mitte must). Saad seda muuta 14bi vastava nupul klikkides.
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Properties
Filename:  |D:\Sope\EXXD030 Veetorusitkud ja modk| | Browse...
Label: |Meters |

Unit: |m ] |

Transparency: |D

oo [

Symbol: | Filled Diamond
Size: | 1

Mirkus: Meil on valitud virviks oranz.

e Kiiki OK, et 1opetada import.

e Vali meniilist Edit > Find Element.
e Properties dialoogis sisesta otsingukasti PMP-1 ning kliki Find nupul.

Mirkus: Suurendatakse elemendi juurde ning kuvatakse selle omadused.

e Kontrolli/sisesta kdrgusmairgiks: Elevation (m) = 813.82.
e Kontrolli/sisesta alljargnevatele elementidele kdrgusmairgid nii nagu tegid eelmisega.
Kasuta selleks FlexTable: Junction tabelit.

Element | Elevation (m)
J-104 792.48
J-108 813.82
J-112 792.48
J-113 792.48

e Vali meniilist Analysis > Alternatives ning laienda sektsiooni Demand.

Mirkus: Pane tihele, et hetkel on vaid iiks, vaikimisi alternatiiv nimetusega Base-Average
Daily.
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Altematives

OXBhEEETY O
: E Active Topology

& IE lUser Data Extensions

.IE Physical

S o

. -[#& Base-Average Daily

.@ Initial Settings

- [F

[+

e Arvuta stsenaarium Base.
e Sulge dialoog Calculation Summary ning ava FlexTable: Junction dialoog.
e Vaata tarbimisi ning rdhkusid.

I——T—'||:%'I-?D!||——'|&‘|@\ H|v Ev|ii'hv

Hydraulic
Grade

(m)

D1-532 84 Zone-1 <Collection: 874.3
D1-531 84 Zone-1 <Collection: 874.8
D1-091 .2 |84: Zone-1 <Collection: 874.8
D1-460 .8 | 84: Zone-1 <Collection: 874.8
D1-511 84 Zone-1 <Collection: 874.3
D1-146 8% Zone-1 <Collection: 874.3
D1-088 84 Zone-1 <Collection: 874.8
D1-157 84 Zone-1 <Collection: 874.8
D1-513 84 Zone-1 <Collection: 874.3
D1-392 84: Zone-1 <Collection: 874.8
D1-427 34 Zone-1 <Collection: 874.8
D_049 84 Zone-1 <Collection: 874.8
C_028 a4 Zone-1 <Collection: 874.8
D1-533 84 Zone-1 <Collection: 874.8
D1-406 84 Zone-1 <Collection: 874.8
D1-423 84 Zone-1 <Collection: 874.3
D1-453 8% Zone-1 <Collection: 874.3
D1-505 34 Zone-1 <Collection: 874.8
D1-508 84 Zone-1 <Collection: 874.3

Elevation Demand

L (m) MR Collection

104 of 104 elements displayed SORTED

Mirkus: Tabel nditab null-tarbimisi ning suuri rohkusid. See on tingitud asjaolust, et
tarbimisi ei eksisteeri ning pump tootab shutoff head iimbruses (peaaegu suletuna).

e Sulge dialoog FlexTable.
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LoadBuilder
Jargnevalt kasutad sa klientide tarbimisandmete lisamiseks kahte erinevat meetodit: Nearest

Node (1ahim s0lm) ning Nearest Pipe (lahim toru). Sa lisad tarbimised l&htuvalt inimeste
arvust, mis on lisatud poliigonidele.

e Valiriba pealt: Tools > LoadBuilder.

OX=HK @

Labe LoadBuilder Method

WATER | Tarbimiste lisamine shapefile baasil (WaterGEMS) | Raido Puust | 2024 4/21



Lahima s6lme meetod (Nearest Node)
e Kaiivita uus juhis, klikkides New nupul.

e Dialoogis Available LoadBuilder Methods vali Point load data ning seejirel kliki
Nearest Node.

Available LoadBuilder Methods
Select one of the available LoadBuilder methods and click the MNext button to continue.

Choose the method to use for processing your demand data
- External Data

(®) Point load data
() Area load data !
() Population/land use data Eiling Meter Nearest Node
Aggregation
-Internal Data
() Customer Meter load data

Mearest Pipe

e Kliki Next, et jitkata.
e Node Layer rea 10pus kliki (...) nupul, et avada dialoog Select a Layer.

Awailable Selection Sets:

Junction*All Hements
Tank*All Elements
Hydrart*All Elements
Surge Tank Al Blements

Vali Junction\All Elements ning kliki nupul Select.

Rea Node ID Field juures vali hiipikmeniiiist ElementID.
Rea Billing Meter Layer 16pus kliki (...) nupul.

Vali fail \LoadBuilder\Meters.shp ning kliki Open.
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Sulle kuvatakse jirgmine teavitus:

o Length unit for this Esri Shapefile assumed to be the same as the cne

used by the madel: (m).

Kliki OK.

Vali Load Type Field = <none>

Vali Usage Field = DEMAND (iihikuga 1/s)
Vali kastike Use Previous Run.

Nearest Node
Enterin data for all fields below and click Next to cortinue.

Model Node Layer
Node Layer: |Jur1d.ion\.|ﬂ.ll Elements

Node D Field: ElementiD v/

Billing Meter Data
Billing Meter Layer D*\Sope \EXX0030 Veetorusitkud ja mode | | .. |

Load Type Field: |<r10ne:> b |

Usage Field 'DEMAND v s v/

Use Previous Run

o KIliki Next, et jitkata.
Kuvatakse dialoog Calculation Summary.
Pane tdhele, et kogu modtmisandmetega seotud tarbimine on 70.76 I/s.

Mirkus: Juhul kui arvutus ebadnnestub ning kuvatakse teavitus, siis vota liks samm tagasi,
tithista kastike Use Previous Run ning proovi uuesti. Niiid voib arvutus votta veidi rohkem
acga.

Need andmed baseeruvad tarbijate modtmisandmetel, seega need ei sisalda modtmata
tarbimisi (sh lekkeid). Selleks peame lisama korrektuuri, et neid arvesse votta.
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Mirkus: Mdotmata tarbimine on eeldatud suurusega 15%, seega peaksime kogu tarbimise
korrutama 1abi: 1.176 (1/(1-0.15)).

o Sisesta Global Multiplier = 1.176.

Calculation Summary
Assign a pattem for each load type.

Load Type Multiplier

Default : 1.000

Global Multiplier: 1.176
Tel on s

| <Back || Ned> |  Fiish

e Kliki Next.

Sa ei pea midagi muutma dialoogis Results Preview, pane lihtsalt tdhele, et sissevoolu
esitavad sdlmed puuduvad.

Results Preview
List of calculation loads for each node.

Load Type

Default
Default
Default
Default
Default
Default
Default
Default
Default

<Back | | Ned> Finish

Kliki Next.

Dialoogis Completing the LoadBuild Process sisesta kasti Label = NearNodel .
Vali New Alternative ning sisesta NearNode.

Vali Parent Alternative = Base-Average Daily.

WATER | Tarbimiste lisamine shapefile baasil (WaterGEMS) | Raido Puust | 2024 7/21



Completing the LoadBuild Process
Click Finish to start the LoadBuild exporting process.

Label: MNearMode 1

Choose the procedure to follow when exporting this run's Load calculations

() Override an Existing Alternative <Mones
() Append to an Existing Alternative <nones

© New aterative
Parent Alternative:

| Cancel || Hep

o Kliki Finish.
Veendu, et kokku 102 tarbimist eksporditi kokku.

LoadBuilder for Bentley WaterGEMS CONNECT Edition Summary

Date: 21.05.2017
Elapsed Time: 0 day(s) 0 hr(s) 0 min(s) 0 sec(s).

Export Summary
102 Load(s) exported

e Sulge dialoog LoadBuilder Summary ning ka LoadBuilder dialoog.

e Enne kui lood uue stsenaariumi, vali Analysis > Alternatives.

e Laienda sektsioonis Demand ning veendu, et seal eksisteerib liks alam alternatiiv
nimega Base-Average Daily > NearNode.

OXBEE=ET¥T e
E|||=|_§_| Active Topaology

. .-[#& Base-Active Topology

E User Data Extensions

=I5 Physical

. “-[#& Base-Physical

E|||=|_§_| Demand

| [o-[# Base-fverage Daily

E|||=|_§_| Initial Settings

o Sulge vajadusel Alternatives dialoog ning vali: Analysis > Scenarios.
e Kliki nupul New ning vali Child Scenario.
e Nimeta see kui Load_at Node.
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: . Scenarios
("X =l B-+v 58 F E BHSearch @
= »* Base

o Load_at_Mode

e Muuda stsenaariumi parameetreid ning vali alternatiivile: Demand = NearNode.

* Properties - Scenario - Load_at_Node (349) B ox
e e
<Show All:
Property Search w2 -
4 <General=
C M5
Lahe Load_at_Mode
Motes
4 Altematives
Active Topology <|= 23: Base-Active Topology
Physical <= 24: Base-Physical
Demand 43 MearMode
Initial Settings <|= 29: Base-Initial Settings

e Sulge soovi korral stsenaariumite dialoog.
e Tee stsenaarium Load _at Node aktiivseks stsenaariumiks.
e Arvuta mudel: Analysis > Compute.

Kui kuvatakse dialoog Calculation Summary, pane tahele véartust Flow Demanded (L/s).

Vordle seda tarbimist (83.21 1/s) moddetud andmetega (70.76 1/s), erinevus on tingitud
modtmata tarbimiste lisamisest.

35 Calculation Summary (349: Load_at_Node) “
BELe

Time {hours) Balanced? Trials  Relative Fow Change Flow Supplied (L/s) Flow Demanded (L/s) Flow Stored (L/s)

© Al Time Steps(1) True 6 0.0005943 832 a3 0.00

Qo0 True 6 0.0005943 832 a3 0.00

e Sulge dialoog Calculation Summary.

e Ava dialoog FlexTable: Junction ning vaata tarbimisi, mis on sisestatud LoadBuilder
vahendusel.

Téida materjali 10pus olev tabel rdhkude osas.
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Lahima toru meetod (Nearest Pipe)

Jargnevalt kasutad sa samasid mdotmisandmeid, kuid rakendad teist meetodit — I&hima toru
meetodit.

e Riba pealt: Tools > LoadBuilder.

OX=¥ @
Label LoadBuilder Method
MearMode1 Mearest Node

e Kliki New nupul, et kdivitada uus LoadBuilder juhis.
e Vali Point load data ning seejirel Nearest Pipe.

Available LoadBuilder Methods
Select one of the available LoadBuilder methods and click the Mext button to continue.

Choose the method to use for processing your demand data
- External Data

=140 g=
® Point load data il '
O Arca load data ] '

() Population/land use data Billing Meter Nearest Node
Aggregation

-Internal Data

(7) Customer Meter load data .

MNearest Pipe

Finish

o Kliki Next.
Sisesta jargmised andmed Model Pipes Data sektsioonis:

e Pipe Layer: Pipe\All Elements
e Pipe ID Field: ElementID
o Load Assignment: Distance Weighted

Sektsioonis Model Node Layer sisesta:

Node Layer: Junction\All Elements
Node ID Field: ElementID
Use Previous Run: vali kastike

Kliki real Billing Meter Layer 16pus oleval (...) nupul ning vali fail Meters.shp (seda
tegime ka eelmise variandi juures).
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Sisesta jargmised parameetrid:

e Load Type Field: <none>

e Polyline Distribution: Equal Distribution
o Usage Field: DEMAND (I/s)

MNearest Pipe
Enterin data for all fields below and click Next to continue.

Model Pipes Data:
Fipe Layer |Fipe\.|ﬂ.|| BElements
Fipe ID Field: | BementiD

Load Assignment: | Distance Weighted

Model Node Layer
Node Layer: |Jur1c:ticn\.|ﬂ.|| Bements

Node ID Field: |Bement/D

Use Previous Run

Biling Meter Data

Billing Meter Layer | D:\S0pe\EXX0030 Vestorusitiud ja mode | | .. |
Load Type Field: | cnone>

Polyline Distribution: | Equal Distribution

Usage Field: |DEMAND v||us

| cancel || Hep | Finish

o Kliki Next.
Mirkus: Baastarbimine peaks taas olema 70.76 I/s nagu ka enne.

o Ka niiiid sisesta Global Multiplier = 1.176.

Calculation Summary
Assign a pattem for each load type.

C""?L’ES""’" Multiplier Pattern

70.76 1.000 |Fixed

Global Multiplier: 1.176
Tl o s

| <Back || Ned> | Finish

o Kliki Next.
e Dialoog Results Preview peaks vilja nigema alljargnevalt:
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Results Preview
List of calculation loads for each node.

Load Type

Default
Default
Default
Default
Default
Default
Default
Nefanlt

<Back || Ned> Finish

Kliki Next.

Sisesta Label = NearestPipe.

Vali New Alternative rida ning sisesta uueks nimetuseks: NearPipe.
Vali Parent Alternative = Base-Average Daily.

Completing the LoadBuild Process
Click Finish to start the LoadBuild exporting process.

Lot

Choose the procedurs to follow when exporting this run’s Load calculations

() Override an Existing Alternative <none: v
() Append to an Existing Alternative <nones v

CTm——

Parent Alternative: 25: Base-Average ¥

o Kliki Finish.

Sa peaksid saama teavituse, et kokku eksporditi 102 tarbimist.

HE @
LoadBuilder for Bentley WaterGEMS CONNECT Edition Summary

Date: 21.05.2017
Elapsed Time: 0 day(s) 0 hr(s) 0 min(s) 0 sec(s).

Export Summary
102 Load(s) exported

e Sulge dialoogid LoadBuilder Summary ning ka LoadBuilder.
o Vali: Analysis > Alternatives.
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e Laienda sektsiooni Demand.

Sa peaksid ndgema, et uus alternatiiv NearPipe on loodu Base-Average Daily alla.

. Altemnatives
[ =R EE O
75
IE ser Data Bdensions
IE Physical
E|r|_§_| Demand
PoE- Et- Base-fAverage Daily
----- i--[#%e NearNode
----- Et- MearPipe

EI |F|_§_| Imitial Settings
[ B @- Base-Initial Settings

e Vali: Analysis > Scenarios ning loo uus alamstsenaarium Base stsenaariumi alla.
e Nimeta see kui Load_at _Pipe.

Xl B-v 258 E & |EHsearch @

=1 Base
i w# Load_at_Mode

-

e Muuda stsenaariumi Load_at Pipe parameetreid ning vali Demand = NearPipe.
e Sulge soovi korral Scenarios dialoog ning tee Load_at Pipe stsenaarium aktiivseks.
e Arvuta aktiivne stsenaarium.

Dialoogis Calculation Summary, pane tihele Flow Demanded véartust, lahtuvalt tarbimistest
ning mootmata tarbimistest (sh lekked).

35 Calculation Summary (351: Load_at_Pipe) “
bEEWe

Time {hours) Balanced? Trials  Relative Flow Change Flow Supplied (L/s)  Fow Demanded {L/s) Flow Stored (L/s)

© Al Time Steps(1) True 6 0.0009324 831 832 0.00

Q@om True 6 0.0009324 831 832 0.00

e Sulge dialoog Calculation Summary.
e Ava dialoog FlexTable: Junction ning vaata tarbimise infot, mis sisestati LoadBuilder
vahendusel.

Téaida materjali 1dpus olev tabel.

WATER | Tarbimiste lisamine shapefile baasil (WaterGEMS) | Raido Puust | 2024 EEYFAl



Thiessen Polygon
Jargnevas niites kasutad sa elanike andmestikku shapefile failist PopulationCensus.shp. Enne
kui saad seda kasutama hakata, pead sa looma sdlmede imbrusesse teeninduspiirkonnad. Seda

saab luua lébi Thiessen Polygon toovahendi.

e Valiriba pealt: Tools > Thiessen Polygon.
e Vali Node Layer ning kliki nupul (...).
e Vali Node Layer: Junction\All Elements.

Node data source
Select the data source to use.

(@) Node Layer: _Iunctic-n"'-..@-ll Elements
Node ID Field: Bement|D

Cument Selection

[NInclude active elements only

Finish

o Kliki Next.
e Vali Buffering Percentage ning sisesta kasti 10 kui kasutatav protsent.

Mirkus: Ara sisesta Polygon Boundary layer valikut.
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Boundary layer
Select either a buffer around the selected nodes or an existing layer as boundary layer.

10

o Kliki Next.
o Kliki Output file rea 16pus oleval nupul (...).
o Sisesta faili nimeks: \LoadBuilder\Tpoly ning kliki Save.

Qutput layer
Select the output layer to create.

bpefileahtefailLoad Builder\. Tpoly =

o Kliki Finish.

Kui analiiiis on Iopetatud, siis naased sa WaterGEMS peaaknasse.
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Vali: View > Backgrounds.

Kliki nupul New ning vali New File.

Vali fail \LoadBuilder\Tpoly.shp.

Dialoogis Background Properties for Esri Shapefile, veendu, et Fill Figure kastike
poleks valitud.

Mirkus: Sa vdid muuta Line Color vérvi, kui peaksid seda soovima.

[ Background Properties for ESRI Shapefile ﬁ1
Properties
Filename: D:\Eope \EXX0030 Vestorustiud ja mod:
Label: Tpaly
Unit: [m - ]

Transparency: 0

recor [

Line Vidth: 1
Fill Color: | ()
Fill Figure: ]
[ ok || cancel || Heb |
e Kiiki OK.

e Liilita faili Meters.shp kuva vilja (eemalda linnuke rea eest).

Backoground Layers o x
O-X=F 23 EFEFO
EI-- Background Layers

Niitid saad esmase tagasiside kasutatavate poliigonide ning tarbimissdlmede vahel.
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Tarbimise prognoos elanike arvu jargi
e Avauuesti: Tools > LoadBuilder
o Kliki New nupul, et alustada uut juhist LoadBuilder dialoogis
e Vali Population/land use data ning seejérel Load Estimation by Population

Available LoadBuilder Methods
Select one of the available LoadBuilder methods and click the Mesd button to continue.

Choose the method to use for processing your demand data
- Bxternal Data

(") Point load data
() Area load data

(®) Population/land use data Projection By Land  [ReEER=ERGR=Y
1 Population

- Internal Data
() Customer Meter load data

Kliki Next

Kliki rea Service Area Layer 16pus oleval nupul (...).

Vali Tpoly.shp tail, mille me eelnevalt olime loonud.

Vali Node ID Field = ElementID

Rea Population Layer 16pus kliki nupul (...) ning vali fail PopulationCensus.shp.

Vali Population Density Type Field = TYPE ning vali Population Density Field =
DENSITY, tihikuga pop/ha.

Tabel tdida alljargnevalt:

Demand Type Load Density (L/capita/day)
R1 371
C 76
R2 310
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Load Estimation by Population
Enterin data for all fields below and click Next to cortinue.

Model Node Service frea
Service Area Layer D\Sope \EXX0030 Veetorusitkud ja mode | | .. |

Node ID Field: 'ELEMENTID v|

Population Data
Population Layer D:\Sope\EXXD030 Veetorusitiud ja mode | | .. |

Population Density Type Field: | TYPE v/

Population Density Field: \DENSITY v | pop/ha v/

Load Density
Load Use Type (L/capita/day)

371.00
76,00
310,00

<Back | | MNet> Finish

o Kliki Next.
o Sisesta lahtrisse Global Multiplier = 1.176, et arvestada 15% mddtmata tarbimistega
(sh lekked).

Calculation Summary
Assign a pattem for each load type.

Multiplier

1.000
1.000
1.000

Global Multiplier:
Total Load:

Finigh

o Kliki Next.
e Vaata tulemusi ning kliki Nexz.
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[ LoadBuilder Wizard e o m
Results Preview
List of calculation loads for each node.
Node Id Demand Load Type Pattern -
) E
162: D1-085 1.31iR1 Fined
161: D1-352 0.15:R1 Fined
160: D1-462 1.10:R1 Fined
159: D1-530 0.60:R1 Fined
159: D1-530 0.08;R2 Fined
159: D1-530 0.02:iC Fixed
158: D1-520 0.91:R1 Fixed
157: D1-427 0.35:R1 Fixed
156: D1-451 1.34:R1 Fixed
155: D1-081 1.16;R1 Fixed 57
| Cancel || Hep | <Back || Ned> || Fiish
m

Sisesta Label = Pop _LandUse.
Vali New Alternative ning sisesta nimeks Pop LandUse.
Vali Parent Alternative = Base-Average Daily.

Completing the LoadBuild Process
Click Finish to start the LoadBuild exporting process.

Label: Pop_Landlse

Choose the procedure to follow when exporting this run's Load calculations

() Override an Existing Alternative <MIONE:

() Append to an Existing Alternative <none:

(@) New Alternative Fop_LandUse
Parent Alternative:

Kliki Finish.

Sulge LoadBuilder Summary dialoog. Seejdrel vaata uut tarbimisandmestikku
WaterGEMS mudelis. Loo selleks taas uus stsenaarium, mis seda kasutab.

Arvuta stsenaarium ning vasta materjali 10pus olevatele kiisimustele.
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Tulemused

Solm Asukoht Near Node Near Pipe Population ja Land Use
rohk (kPa) rohk (kPa) rohk (kPa)

C 028 | Pohi

DI 078 | 1da

DI 091 | Allikas

1. Kuidas saaksid sa tarbimisinfo naiteks aasta 2040 kohta?

2. Miks viikesed muudatused tarbimistes méjutavad mudeli réhkusid nii suurel
maéiral?
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Tulemused

Solm Asukoht Near Node Near Pipe Population ja Land Use
rohk (kPa) rohk (kPa) rohk (kPa)

C 028 Pohi 573 573 728

DI 078 Ida 366 366 520

DI 091 Allikas 589 589 741

1. Kuidas saaksid sa tarbimisinfo naiteks aasta 2040 kohta?

Ilmselt sul pole head tarbimiste infoallikat, mistdttu peaksid kasutama rahvastiku andmeid
vO1 maakasutust, et leida tarbimisinfo tulevikus.

2. Miks viikesed muudatused tarbimistes méjutavad mudeli rohkusid nii suurel
médiral?

Tegemist on suletud siisteemiga, kus on kiill pump aga mitte mahutit. Seega mistahes
muutus tarbimises ei mdjuta mitte ainult survekadusid aga ka pumba to6punkti.
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