
Data Collection
Surveys



Surveys
Flow survey – monitoring (flows, presures, Water levels,raingauges)

Geodetic survey

WQ sampling survey

Structures survey

Impermeability survey



Monitoring equipment

• Instalation/protection
• Data collection
• Data postprocessing
• NIVUS, ADS, SEBA,Fiedler…



Measurement site installations



Concept of monitoring
• Whether and why to measure?

• What to measure (what values)?

• When and how long to measure ?

• Where to measure?

• How to measure and by what means ?

• What kind of time step to use?

• How to collect, process, evaluate and archive 
the measured data?

• What are the costs of measurement?
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1. Model calibration
2. Identification of problematic network
3. Basic leakage distribution
4. Infiltration assessment

Flow survey



Impervious surface survey



Surface Impermeability survey
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Power of Data Visualisation
Computer Graphics



0D visualisation



1D visulalisation



2D visualisations



3D visualisations



Thematic views - Sewer system security
Key performance indicators: surcharge of the sewer, surcharge time, …



Thematic views - long term CSO/outlets performance

From To Q max No Max T [hour]

OK_56K 963114 1.8 7 1.3

OK_57K 9815155 1.5 4 1.2

OK_70K OK_70KO 9.9 17 2.5

RN V_RN 9.6 10 3.1

OK_71K 539015 0.2 2 0.6

OK_72K 544029 3.8 5 1.3

OK_73K B9 0.0 0 0.0

OK_75K OK_75KO 1.0 13 1.7

OK_77K 0 0.2 6 1.2

OK_78K 479073 0.0 0 0.0

OK_79K B4 0.0 0 0.0

OK_80K OK_80KO 0.0 0 0.0

OK_81K OK_81KO 0.0 0 0.0

OK_83K OK_83KO 1.0 1 0.3

From To Tot T [hour] Suma max. Suma Tot.

OK_56K 963114 3.5 3 500 6 400

OK_57K 9815155 2.6 3 150 5 100

OK_70K OK_70KO 15.2 37 700 102 800

RN V_RN 15.8 36 400 87 000

OK_71K 539015 0.8 150 250

OK_72K 544029 3.5 8 500 14 100

OK_73K B9 0.0 0 0

OK_75K OK_75KO 8.7 2 500 6 900

OK_77K 0 3.0 270 500

OK_78K 479073 0.0 0 0

OK_79K B4 0.0 0 0

OK_80K OK_80KO 0.0 0 0

OK_81K OK_81KO 0.0 0 0

OK_83K OK_83KO 0.3 600 600

Key performance indicators: Number of spills, total volume, max Q, total time,…



Thematic views



Thematic views



❑ Total produced volume: 150 mil. m3

❑ Total SRC volume:  42 mil. m3

❑ Total foul flow volume: 101 mil. m3

❑ Total FRC volume: 6,7 mil. m3

❑ Total treated volume: 145 mil. m3

❑ Total diverted volume: 4,6 mil. m3
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Quantitative results - Long term water balance
Key performance indicators: total volume of  foul flow, infiltration, storm water,… 



Total inflow to the city

Total CSO production

Total WWTP production

Impact parameter BSK5

[t/year]

CHSK

[t/year]

NL

[t/year]

N tot

[t/year]

N-NH4+

[t/year]

P tot

[t/year]

Total inflow to the city 8 700 62 500 44 500 47 500 270 400

Total impact from CSOs 430 1 100 640 107 60 20

Total impact from WWTP 3 700 12 600 5 800 4 100 950 250

BOD
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60%

3%

37%

Quantitative results - cumulative river impact
Key performance indicators: total annual load, …



Fict. E+F

Fict. A+B

Fict. 112B

Fict. BS

CSO-1E

Fict. NN

Fict. 112

Fict. PO

CSO-1CCCS HH
Fict. C1

Fict. LKS

WWTP

Fict. D CSO-1F

Fict. SBI

Fict. SBII

KUNRATICKÝ creek

DALEJSKÝ creek
BOTIČ creek

MOTOLSKÝ creek

ŠÁRECKÝ creek

Fict. PKS

OK14k

0 0 :0 0 :0 0

2 0 - 7 - 1 9 9 3

1 2 :0 0 :0 0 0 0 :0 0 :0 0

2 1 - 7 - 1 9 9 3

1 2 :0 0 :0 0 0 0 :0 0 :0 0

2 2 - 7 - 1 9 9 3

1 2 :0 0 :0 0 0 0 :0 0 :0 0

2 3 - 7 - 1 9 9 3

1 2 :0 0 :0 0 0 0 :0 0 :0 0

2 4 - 7 - 1 9 9 3

1 2 :0 0 :0 0 0 0 :0 0 :0 0

2 5 - 7 - 1 9 9 3

3 .5

4 .0

4 .5

5 .0

5 .5

6 .0

6 .5

7 .0

[M 3 /S E C ] T im e  S e r ie s   D IS C H A R G E   B R A N C H E S  ( V a r 0 _ e 2 . p r f )  D IS C H A R G E   B R A N C H E S

C C S - S H  - -  C S T - C E S   1 8 .5 3

 
0 0 : 0 0 : 0 0

2 2 - 7 - 1 9 9 3

1 2 : 0 0 : 0 0 0 0 : 0 0 : 0 0

2 3 - 7 - 1 9 9 3

1 2 : 0 0 : 0 0 0 0 : 0 0 : 0 0

2 4 - 7 - 1 9 9 3

1 2 : 0 0 : 0 0 0 0 : 0 0 : 0 0

2 5 - 7 - 1 9 9 3

8 6 . 0

8 8 . 0

9 0 . 0

9 2 . 0

9 4 . 0

9 6 . 0

9 8 . 0

1 0 0 . 0

1 0 2 . 0

1 0 4 . 0

1 0 6 . 0

1 0 8 . 0

1 1 0 . 0

1 1 2 . 0

[ m ^ 3 / s ] T i m e  S e r i e s  D i s c h a r g e  ( V L T A V A _ H D _ Q 2 1 0 _ E 2 . R E S 1 1 ) D i s c h a r g e

V _ M O D R   3 6 7 3 5 0 . 0 0

V _ K L E C   3 9 0 2 8 3 . 3 4

 
0 0 : 0 0 : 0 0

2 2 - 7 - 1 9 9 3

1 2 : 0 0 : 0 0 0 0 : 0 0 : 0 0

2 3 - 7 - 1 9 9 3

1 2 : 0 0 : 0 0 0 0 : 0 0 : 0 0

2 4 - 7 - 1 9 9 3

1 2 : 0 0 : 0 0 0 0 : 0 0 : 0 0

2 5 - 7 - 1 9 9 3

2 . 0

2 . 5

3 . 0

3 . 5

4 . 0

4 . 5

5 . 0

5 . 5

6 . 0

6 . 5

7 . 0

7 . 5

8 . 0

[ m g / l ] T i m e  S e r i e s  C o n c e n t r a t i o n  ( V L T A V A _ A D _ Q 2 1 0 _ E 2 . R E S 1 1 ) C o n c e n t r a t i o n

V _ M O D R   3 6 7 4 0 0 . 0 0  B O D

V _ K L E C   3 9 0 0 0 0 . 0 0  B O D

Outflow from WWTP

Discharge in river Vltava

BOD in river Vltava

parameter units Standard Simulation 

O2 [mg/l] > 5 4.5

BOD [mg/l] < 10 8.1

Ammonia [mg/l] < 1.5 1.28

Nitrate [mg/l] < 31,0 18.3

Phosphorus [mg/l] < 0.4 0.54

Quantitative results - accute river impact
Key performance indicators: accute concentration, max flow, hydraulic stress,…
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Total water production 149,4 mil m3

Total treated volume 144,7 mil m3

Total diverted volume 4.6 mil m3

Q max 7.2 m3/s

Q min 2.5 m3/s

Q average 4.8 m3/s
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Quantitative results - long term performance
Key performance indicators: cumulative distribution curve, min max Q,…
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