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— < Opography and sewer system

- steep slopes of hills running
towards a central valley with the
river ,Wupper*

- many creeks open into the
storm water sewer system before
flowing into the Wupper

- separated sewer systems for
storm water and waste water




SubpPLAN

low-lying.assets (natural basins)
are flooded

swollen creeks are blocking the :
sewer system =» storm water is

running of on the surface
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Eublic ihfrastructure and private property might be
damaged or destroyed



SubpPLAN

The Planning Process:
sGeneralentwasserungsplanung“ (GEP)
(General Drainage Strategy)

= Mid- and long-term planning of the storm water sewer system
= Continual process
= Performed one by one for each catchment area

= |terative use of hydrological model (creeks) and hydrod ynamical model
(sewer system), not before 2003

= Additional modelling of surface runoff during heavy rainfall events,
not before 2010

= Bi-directional connected models of the sewer system (software: DYNA)
and surface runoff (software: GeoCPM)

= DYNA and GeoCPM are components for ++SYSTEMS, a GIS for the
urban water management domain by Pecher Software and tandler.com
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SubpPLAN

Objectives of surface runoff modelling

= Detection of critical spots
= High risk of flooding
= Valuable and vulnerable facilities

= Mitigation of flood risk for the detected critical spots

= Traditional (expensive!) strategies: enlargement of the sewers or
construction of retention basins

= Alternative strategy: localised structural measures,
e. g. higher road kerbs or mobile / stationary walls

= |dentification of most cost-efficient measure for eac h critical spot

= Public involvment
= Decision makers (city politicians / managers)
=  Property owners of endangered assets
=  General public
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Deficiencies of GEP

= No consideration of climate change

= Climate change has increasing impact on the frequency of heavy storm
water events (possibly on their maximum intensity as well)

= Suggested structural measures possibly not effective in the long run!

= No easy to use tool for running simulations
= DYNA and GeoCPM are for experts only
= Difficult to share results (software licence required)

=  Only simple visualisation of model results
= Static
= 2D or simple 3D



Solution: FP7 ICT project SUDPLAN

SubpPLAN

(Sustainable Urban Development Planner for Climate Change Adaption)

. *Visualisation N Scenario
Scenario *Model Integration M
Management * Model Control anagement
*Data Management - — S\/Stem
¢ \WMS| |+ Extreme Rainfall
Standard #50S | | Rainfll Timeseries Common
Services *SPS tAi‘:Crl?Jaolig:\.f SerVices
*\WFS * Climate Scenarios
*Maps
Sources ¢ Environmental Local MOdEISr
S sty % GIS, Data ...

Y
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The SUDPLAN Wuppertal pilot — Urban Stormwater Mana gement

Issues ... ... and the tool to manage them

Rainfall: Urb. Storm water
detect downscaling ~  generator

critical spots

mitigate
flood risk

cost-efficient
measures

DYNA GeoCPM

Common Services Local model (++sysTems)

Scenario Management System (SMS)

public
involvement

Input data set for
local model (DEM)

Historical rainfall data
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SubpPLAN

Preparatory work: Setup of input data set (singlet  ask)

Issues ... ... and the tool to manage them

Rainfall: Urb. Storm water
detect downscaling ~  generator

critical spots

mitigate
flood risk

cost-efficient
measures

DYNA GeoCPM

Common Services Local model (++sysTems)

Scenario Management System (SMS)

public
involvement

Input data set for
local model (DEM)

Historical rainfall data
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SubpPLAN

1. reading all
3D-points

5. reducing
number of points

6. connecting
with sewage
system

2. removing irrelevant
3D-points

[ 3. calculating TIN

4. generating vertical
break lines
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SubpPLAN

Model execution via SMS

Issues ... ... and the tool to manage them

Rainfall: Urb. Storm water
detect downscaling ~  generator

critical spots

mitigate
flood risk

cost-efficient
measures

DYNA GeoCPM

Common Services Local model (++sysTems)

Scenario Management System (SMS)

public

involvement Input data set for

Historical rainfall data local model (DEM)




Model execution via SMS — Detailed view

SubpPLAN

call

T load ‘1, modify / write

create

dyna.ein geocpm.ein
(initial) (initial)

External Modelling
(expert)

dyna.exe

geocpm.exe

load

dyna.ein
(model run)

geocpm.ein
(model run)
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Model results — Detailed view

load / visualise

SubpPLAN

GeoCPMAX.aus (model run)

1‘ load

l, modify / write

call

create

ResultsElements<n>.aus
(model run)

‘_

T write

dyna.exe geocpm.exe

load

geocpm.ein

dyna.ein
(model run)

(model run)
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SubpPLAN

Model results — Rough example of 3D visualisation

“ More sophisticated 3D-

|
~ e .
it ;

. and 4D-visualisations

will be implemented in

SUDPLAN!

© tandler.com GmbH / Pecher AG
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Using the Common Services

Issues ... ... and the tool to manage them

Rainfall: Urb. ~ Storm water
detect downscaling  generator

critical spots

mitigate
flood risk

cost-efficient
measures

DYNA GeoCPM

Common Services Local model (++sysTems)

Scenario Management System (SMS)

public

involvement Input data set for

Historical rainfall data local model (DEM)




Using the Common Services — Detailed view

SubpPLAN

Common Services

J modiy / write

buchenhofen.csv
(long-term rainfall data)

AquaZlS

create

dyna.ein

(model run)

geocpm.ein
(model run)
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CS Urban Downscaling: 1. Drag and drop timeseriest 0 the map

aMNeO cids Navigator
Navigator Search Tools Window Help @ File Edit History Geo-Search Bookmark Extras Window Help
Tcatalogue # — x LS « pF 20X Karte # — x ' “pescription ' “JAttribute Editor 20x|
B all _ ) = >
+-1] Air Quality CS O & O ! Doaippoard | [y [OH & @ - § &4 2. ¢ =0 £ £ B %
- Hydrology CS
= Rainfall CS

o} Category
& Document

* InformationProduct
& Manager

® Model

& Run

c URL

* URL_BASE

i+ MedelOutput

3 Modelinput

3 Q-Station

* GEOM

& Monitorstationtype

® Monitorstation

= Timeseries
% Station_3202_01min
¢» Station_3202_10min

ClAuributes 4 & = x 20X
blob

URI tstb:SOS-SUDPLAN
name Station_3202_10min
station Station 3202

oY

% Station_3202_10min
#1429 station

T "
'{‘@www.dems\:n\‘

1:7|EP5G:4326|(14.25,48.49)|(14.25,48.49)

| 1 object selected | [Descnpnons loaded successfully @
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CS Urban Downscaling: 2. Start downscaling from con text menu

8.MNO cids Navigator

Navigator Search Tools Window Help | File Edit History Geo-5earch Bookmark Extras Window Help

“lCatalogue # - x CSe ¢ » 3 2O x Karte # — X ' “|Description | : “JAttribute Editor *0x
@i all = "

#- Air Quality CS O & O & print {73 clipboard [y Q, DY b= L LR N

& Hydrology CS

= Rainfall CS

+-|_ Category
- Document

+ InformationProduct
+ Manager

3 Model

* Run

+ URL

+ URL_BASE

+ ModelOutput
+ Modelinput
+ Q-Station

+ GEOM

+ Monitorstationtype
# Monitorstation

= Timeseries

¢ Station_3202_01min
i3 Station_3202_10min

& ___ .

Perform rainfall downscaling

“JAttributes (£ & - x a0 x

blob se o

URI tstb:SOS-SUDPLAN /—Vf

name Station_3202_10min RS - Atinang,Rgchein b

station Station 3202 e
f ST GROSSRAMNG s
/ ,

Y

¥ Station_3202_10min
#- 4.9 station

: )
_}/‘ —
f( K \_J:é‘l'/ww dem\s_:nl-‘
+4 | Station_3202_10min 1:7|EPSG:4326|(14.32,48.33)|(14.32,48.33)
[ 1 object selected [Descriplrons loaded successfully [N ]
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SubpPLAN

CS Urban Downscaling: 3. Choose climate scenario

Navigator Search Tools

—]Camlogue *-X'ise (pFeOX

b all
# Air Quality CS
[+ Hydrology CS
S Rainfall CS
+ Category
+ Document

+ InformationProduct
+ Manager

4} Model

+ Run

+ URL

+ URL_BASE

2 ModelOutput
+ Modelinput
+ Q-Station

+ GEOM

+ Monitorstationtype
+ Monitorstation

> Timeseries

& Station_3202_01min
. Station_3202_10min

“Attributes [ 2 — x

L=
blob
URI tsth:SOS-SUDPLAN
name Station_3202_10min
station Station 3202
AV

% 4 Station_3202_10min
+1-+4 station

Window Help | File

Edit History Geo-Search Bookmark Extras Window Help

Karte # - X :D:scrl_gm _'_:';Anrlhule Editor 20
Ov L - | €3 print 3 Clipboard || by Q ”_) e (‘D' @AY= LR RN
Map P X
{ £ ™ il
Lo R N gt M R s
4052 : <
< +

Rainfall Downscaling Wizard

Steps Select scenario

1. Select scenario

2. Select target year

3. Add metadata Available scenarios:
ECHAMS AlB 3

HADLEY A1B

i S
" fVoklabrucka®l

T e GROSSRAMING™ ¥ 2

-

50% 3 (
<. B
8278 . L
+ o~
i . —
' ; : 7
f Z . \ ‘i_@%vww ,_demls; ni?

1:7|EPSG:4326|(14.32,48.33)|(14.32,48.33) ||

| Station_3202_10min

1 object selected iDescnpnuns loaded successfully
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CS Urban Downscaling: 4. Choose target year

Navigator Search Tools

“Catalogue # =% . Sa ¢ ) T 20X

# all
+ Air Quality CS
+ Hydrology CS

= Rainfall CS
: Category
+ Document
+ InformationProduct
+ Manager
B Model
+ Run
+ URL
+ URL_BASE

+ ModelOutput
+ Modelinput
] Q-Station

+ GEOM

+ Monitorstationtype
+ Monitorstation

= Timeseries

% Station_3202_01min
¢ Station_3202_10min

“JAttributes (4 & - x

a0x
blob
URI t5th:SOS-SUDPLAN..
name Station_3202_10min
station Station 3202
AT
+ 4 Station_3202_10min
#-44 station

Window Help | File Edit

cids Nav

History Geo-Search Bookmark Extras Window Help

Karte # — x (pascription |- JAtribute Editor 2.0

v 6 o Print ' Clipboard Lt— Q \D 6 D P :

4052
+

Iiainfa]l Downscaling Wizard

Steps Select target year

1. Select scenario
. Select target year
3. Add metadata

2025 2035 2045 2085

2077

2055 2065 2075

Target year

3481
+

< Back Cancel

f4173
Nt

Next >

: MICHELDORF

7414
cdemisinl

1:7|EPSG:4326((14.32,48.33)((14.32,48.33)
KX

4 |Station_3202_10min

[1 object selected [i " [Descriptions loaded successfully
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CS Urban Downscaling: 4. Add metadata (description)

cids N

Navigator Search Tools window Help | File Edit History Geo-Search Bookmark Extras Window Help
“catalogue # - x s ¢ » ¥ rOx Karte # — % ("|pascription | _JAtribute Editor ) 2ox
-] all -
+ Air Quality CS O' ‘*.' rint. \_3 Clipboard Efg Q_ z P & == T A A
+ Hydrology CS
= Rainfall CS

= Category

+ Document

+ InformationProduct . i 8 Sy

# Manager 4052 N ::‘1

& Model & 2 .

& Run Rainfall Downscaling Wizard

? URE Steps Add d.

£ URL_BASE

® ModelQutput 1. Select scenario

) Modellnput 2. Select target year Name: RfDs Run 1

E . 3. Add metadata .

it Q-Station Description:

&} GEOM

e Monitorstationtype

+ Monitorstation

= Timeseries
&4 Station_3202_01min
4 Station_3202_10min

First Rainfall Downscaling Run

IAttributes (% & — x e |
|
blob A
URI tsth:S0S-SUDPLAN Finish] | Cancel] |
name Station_3202_10min gz
station Station 3202
s 4
v Station_3202_10min
|| | B-& station
|
e X
‘{QWWWU&INS‘-I’IF
4| Station_3202_10min 1:7|EP5G:4326|(14.32,48.33)|(14.32,48.33)
[1 object selected | Descriptions loaded successfully 0
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CS Urban Downscaling: 5. View downscaling results

SubpPLAN

aNo cids Navigator

Navigator Search Tools Window Help

R

| Flcatalogue » - x (s « » 3 2O x

l: Karte | ““IDescription # — x {“JArtribute Editor
& all
e Air Quality CS

£} Hydrology CS

4 Station_3202_10min *» +¥ Rainfall downscaling input (Rf Ds Run 1) » ¢4 Rf Ds Run 1 *» +% Downscaling results of (Rf Ds Run 1)

& Rainfall CS
- Category
+ Document
#__ InformationProduct
* Manager
+ Model
+ Run
+ URL
& URL_BASE

+] ModelQutput
+ Modelinput
+ Q-Station

Downscaling results of

+ GEOM

+ Monitorstationtype

G Monitorstation

= Timeseries Result of run:  Rf Ds Run 1

% Station_3202_01min

{3 Station_3202__10min Rainfall downscaling input (Rf Ds Run 1)

Input:

Downscaled result(Station_3202_10min)

Downscaled 30 min result(Station_3202_10min) | Reference 30 min(Station_3202_10min) | Additional results |

Rainfall data

20X

w
E
"
>
0
7
jAurlhutes.__-j’ =X *0x 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 2090 2091 2092 2093
blob Time
URI tstb:SOS-SUDPLAN [ um:oge:def:property:06C:rain |
name Station_3202_10min
station Station 3202
| -~

4 Station_3202_10min
49 station

[ 1 object selected

[ Descriptions loaded successfully

25



7 SUDPLAN is a Collaborative PrOJect
‘ (contract number 247708) co-funded by the
Information Society and Media DG of the
European Commission




