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Inhoud

 SOBEK model omzetten naar D-HYDRO
* RTC sturing
 Uitwisseling RTC — FlowFM

« Koppelen van waterbalansen in FEWS
* D-HYDRO model implementeren in FEWS




SOBEK model om;
naar D-HYDR‘O




Boezemmodel Waternet (B14)
» SOBEK CF(-RR)

* Boezemwateren + ARK/NZK
* Voornamelijk CF
+ Aantal RR-knopen

* Invoer via lateralen met invoer
vanaf 2012 (lengte varieert)
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SOBEK naar D-HYDRO

1. SOBEK werkt met extrapolatie van
tijdreeksen, D-HYDRO (nog) niet.

Verlengen/aanvullen tijdreeksen in

SOBEK:
Lateral.dat

Boundary.dat

et

Laatste waarde laten doorlopen tot
01-01-2021 d.m.v. scripting



SOBEK naar D-HYDRO

2. Importeren met de SOBEK 2 import
functie

— door lange tijdreeksen in SOBEK
duurt dit ca. 30 min

@ Integrated Model X

New model from import

<=

Dimr import GWSW import Sobek 2 import

File path CA\Sbk216_#\814_C.I\CASELIST.CMT

Coordinate system Amersfoort / RD New

[31 2018 - cleaned
(2 "basismodel 2018 - cleaned - edit bc' ]

) @D Water flow model (1d)

(<) @D reainfall runaff model (lumped)
(%) @D controllers and triggers (RTC)

Import Cancel



SOBEK naar D-HYDRO

rm region LU LINKS vecor
Project ~ 3 x| @ Integrate
|
B@ Projectl
= b Open With...
P RunModel

Do you want to comrect the main section width on all incor
sections, such that the total width of all sections matches the
maximum flow width on each cross section?

rrect cross

Selected Type Cross-Section

i frine -
3. Validatie van model T
— incorrecte profielen, eenvoudig o g e

te corrigeren in GUI* |

% Properties =

helaas niet op te slaan* I

@ FlowFM (Water Flow FM Model)
(@ SedimentThickness
(& Model Coordinate System
(& Computational grid
@ Network
(@ Coordinate system

* In versie 2022.04 (en mogelijk eerdere en naar verwachting ook
latere versies) worden profielen wel als correct geimporteerd

© General
& Culvers
(@ Branches
@ Cross sections
o The maximum flow width of one or more cross sections is larger than the total width of all its sections.

@ Retentions .
4. Model exporteren als DIMR R
— modelconfiguratie aanpassen oty S
m.b.v. scripting L8

Import...

Export._ ) DIMR configuration

B

>
Expand Al
Collapse All

Properties
Validate..

&)




Omzetten SOBEK - D-HYDRO

5. Laterale knopen met ‘rational
method” voor neerslag en
verdamping worden in FlowFM
(nog) niet ondersteund

- Workaround:

Alle laterale oppervlaktes in rr
schematiseren als ‘Open Water Basin’ en
koppelen aan originele SOBEK laterale
knopen

¥ Data Edit for Node V98

Location |{Lateral flow!| Concentiation | Detauls |

Discharge

(" Constant :

™ Function of time
f"

(+ AreaBased:

Area Based Options

Runoff &rea

Seepage. Anfiltration:

™ Constant Rainfall:

f+ Raintall frorn Meteo Station:

G728 2] Modekw/ide Unit
o
,70 ] Standard
" Hydrological
0 [mmds]
[E_schiphol =

L

0K | Cancel ‘ Help ‘




Omzetten SOBEK - D-HYDRO

6. Aangepaste DIMR importeren in D-
HYDRO GUI

— valideren van model

« aantal incorrecte profielen, eenvoudig
te corrigeren in GUI*

* In versie 2022.04 (en mogelijk eerdere en naar verwachting ook latere versies)
worden profielen wel als correct geimporteerd

— doorrekenen van model

Integrated Model Settings X

N T (T

srttime: (D) [2018-12-01 000000 v Rainfall Runoff (10w 0 e 0 ecancs (R = RTC ~ FlowFh) 80 Parallel activity
. [ o) Start 2018-12-01 00:0000 [~ | (RTC + FlowFM)
Stop time:! 2018-12-02 00:00:00
P ] (RR = FlowFM)

) Sto 2018-12-02 00:00:00
Timestep: () [ 0d 00: 15:00.000 P [+ ("R)
Time step | 0d 00: 15:00.000

Rainfall Runaff

Real-Time Control

Duration: 1 days 0 hours @ minutes 0 seconds (FlowFM)
Real-Time Control (1 days 0 hours 0 minstes 0 seconds) FlowFh
— Start 2018-12-01 00:00:00 [~ |
Stop 2018-12-02 00:00:00 [~ | 5
- - - = 1
Coordinatesystem; Amersfoort / RD New
Add .. Delete

RunI}

New model from import

75; <I —

Dimr import GWSW import Sobek 2 import

Please wait while processing...

@ DIMR Configuration File (*.xml) (Executing]

Please wait while processing...
.2 Integrated Madel (Initizlizing)
Progress: 0,00%
4 (RR + RTC + FlowFN)
Rainfall Runoff (Initializing)
Progress: 0,00%
Real-Time Control (Initializing)
Progress: 0,00%
FlowFM (Initizlizing)
Progress: Reading dia file

Fl



Omzetten SOBEK - D-HYDRO

— Model crasht, via ‘Dimr Run Log’:
* meerdere profielen op zelfde locatie

Dirnr [2022-01-12 11:14:28.4536] #0 = = kernel: Cross section 'L14913" and 'L14%36" are exactly at the same location,

Dirnr [2022-01-12 11:14:28.489] #0 = » kernel: Cross section 'LO7_910" and 'L910" are exactly at the same location.,

Dirnr [2022-01-12 11:14:28.497] #0 = » kernel: Cross section 'LO7_13953" and 'LO7_4158' are exactly at the same location.
Dirnr [2022-01-12 11:14:28.498] #0 = » kernel: Cross section 'LO7_4156" and 'LO7_13951" are exactly at the same location.
Dirnr [2022-01-12 11:14:28,503] #0 = » kernel: Cross section 'LOV_14072" and 'LO7_14142" are exactly at the same location.

¢ handmatig verwijderen van dubbele /

Edit
Select

Copy Ctrl+C

Delete selertion

|

b
- (
™ .

profielen T

g
Query time series

Export map as image

Generate computational grid nodes
Generate embankments

Remove computational grid nodes

Zoom to extents

Impert cross section(s) from csv




Omzetten SOBEK - D-HYDRO

W Integrated Model new function X .
46 Covexpon
Tme [yyyy Mgt | GA73 Cramesn. | |+
22019 1201006000 1§ ] I CHI273_Channel: Discharge thraugh flow link st current brme (meshid_at) st (CH1273, 2056,646) [m3 51
18 120101:0000 ExT
018 1201020000 9,954
18 1201030000 8392 us
18 120100009 o152 110
18 1201050009 052
2018 1201 06:00:00 0,178 aos
18 1201070009 ftxd 100
018 120108:0009 e -
018 120109:00:00 o =
' 018 1201 10:0000 3,763 Iw
odel rekent succesvo
° 018 1201120000 % 2
518 1201 150600 o e
18 1201 140000 1602 :n
2018 1201 15:00:00 0,352 E %
018 1201 16:0000 2807 5
018 1201 170000 511 £
018 1201 180000 297 f o
018 1201 19:0000 15198 H
218 1201 20:00:00 12,088 i X
18 1201 20:0000 1% i
018 120120000 v 3 ©
218 1201 23:00:00 41 2
018 120200:0000 1855 ER
018 1202010000 24058 g
218 1702020000 Do B
18 120200000 19,457 i
018 1202040000 18,568 § =
18 1202050000 56,572 g,
018 1202080000 naw7
2018 120207:00:00 w7617, a%
018 1202000000 535 1
018 120209:0000 573
2018 1202 10:00:00 19,863 s
18 1202 11:0000 2.0 0
2018 1202 12:00:00 L L 2018-12-01 2018-12-01 2018-12-02 2018-12-02 2018-12-03 2018-12-03 2018-12-04 2018
2018 1202 13:00:00 67 Time Cyyyy MM 6d HHimmiss]

Wl Record of 12t »[wiml+| = TTRYL (2018-12-01 bl 2018-12.08)
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Vergelijking SOBEK en D-HYDRO - control
velocity

s W
Home View Tools Chart
@j “A Increase Font Sizes

“A Decrease Font Sizes

Export Ruler
2s Image

Export Style Tools
Project

Charting

~ 1 X | [@ Integrated Model

£ [/ Control Groups
. Control group of PG_Limuid83
. Control group of PG Uimuiden U
£ ooty o Oop Imiser
. Control group of PSI_Proosta
. Control group of PSI_Pondsk

. Control group of PSI_Oudhuiz
. Control group of PG_StBeerP_|
. Control group of OA_StBeers_|
= Control group of PG_Zeeburg2
. Control group of SI_Tolhuissls_U
. Control group of KSLOD04
I Control group of KSLOD0R

- 1T Control group of KSL0000S
. Control group of KSLODOTD
. Control group of KSLO00TT
. Control group of KSLODOT2
T Contral group of KSLOOO13

- 1T Control group of KSL00014
% Control group of KSLODOTE
. Control group of KSLO0013.
. Control group of KSLODO26
. Contrl group of KSLOD32

Boezemmodel* - D-HYDRO Suite 102D (1.0.0.53506)

Gate lower edge leval of orifice (orifice_gate lower edge level) at OSp_muiden U X

Real-Time Contral:Contral group of OSp_Umuiden U

Sroperties

Interval rule

=

vax

Long name
' Interpolation / Extrapolation

olation Constant
Constant

[

Extrapolation
~ Timits

Interval type Variable
Maximum speed 1

Fised interval 0
Output above deadband -34
Output below deadband 925
Deadband around setpoint 0.02
Deadband type Fixed

Gt e e ol maan Op,_ Lot U

5 Csv export
Time [yyyyM-dd Himmiss] | OSp_omuiden U_Orific: Gate lowe. .

»|2018-12-01 00:00:00 =] 525 e
2015-1201 01:00:00 .25 26
2018-12-01 02:00:00 54 2.8
2018-1201 03:00:00 2.5 —
2015-12-01 04:00:00 34 £ ez
2015-12-01 05:00:00 525 T A
2015-1201 06:00:00 34 2 ::
2018-12-01 07:00:00 2.5 k-
2018-1201 08:00:00 34 % 52

| |2016-12-01 09:00:00 525 5 s
2018-12-01 10:00:00 34 2
20181201 110000 5. E
20161201 2200100 925 & s
20181201 13:00:00 34 2 52

| |2016-12-01 14:00:00 34 5 64
2018-12-01 15:00:00 %25 g 58
2018-1201 16:00:00 Er 8
2015-1201 170000 525 5.7

< 72
2018-1201 15:00:00 2.5 R
20181201 19:00:00 34 ° 76
2018-12-01 20:00:00 34 < e
v 2018-12-01 21:00:00 3.4 5 -8
2015-12-01 22:00:00 54 3 82
20151201 23:00:00 ET B aa
- || [zmmz0z 000000 24 © 88
2018-120201:00:00 34 &8
20181202 02:00:00 2.5 -
2015-12:0203:00:00 5.5 ot
2018-12:02 04:00:00 34 December 2018 December 2018 December 2018 December 2018 December 2018
2018-12-02 05:00:00 34 Time [yyyy-MM-dd HH:mm:ss ]

Messages

| s <] Record 1of7as v |w e[ =2 ][ x|

r| (2018-12-01 till 2015-01-01)

vax

© Project closed

[B]© ' Loaded project BAWork\ProjectiP1302105_Analysis\D-HYDRO\20220112\Boezemmodel dsproj
[] & Could not find Delteres netcd file version type with their version higher than 0.10 in the file D\Work\Projecf\P1302\05_Analysis\D-HYDRO\20220112\Boszemme 2022-01-12 14:20:47.477
|83]© creating atebase session

© Creation of configuration took 119 ms
© Loading project D:\Work\Project|P1302\05_Analysis\D-HYDRO\20220112\Boszemmadel dsproj ..

2022-01-12 14:28:36.565
2022-01-12 14:29:36.552
2022-01-12 14:28:36.424
2022-01-12 14:28:36.336
2022-01-12 14:20:36.236

2022-01-12 14:29:48.270 [+,

o © Closing current project

Constant set point
The constant reference value for the PID input.

© Hiding splash screen ..
© started in 1136 sec

2022-01-12 14:28:24.447
2022-01-12 14:29:24.447 ]

Time Navigator | Messages

szane
0EI00

CNTL
CNTL
CNTL

id "PG IJmuidB3' nm 'nieuwe pompen IJmuiden'
id '"PG IJmuiden U' nm 'IJmuiden oude pompen'

ct 2 ac lca 3 cf 1ml
ct 2 aclca 3 cflml

'RWS IJmui binn' cp 0
'BWS_IJmui binn' cp 0

otz
0E00

or1z22018
00880

011220
120000

ez Tzans

122018 oz
140000 160000 1£0000 W00

ui 0 ua 100 cn 1 du 0 cv 1000 dt 0 d_
= ] ] ui 0 va 160 cn 1 du 0 cv 100 dt 0 d 0.04 bl 1 sp tc 0 -0
id '0Sp IJmuiden U' nm 'spuisluis IJmuiden' ct 2 ac 1 ca 2 ¢f 1 ml 'RWS IJmui binn' cp 0 ui -9.25 ua 3.4 cn 1 du 0 cv 1 dt 0 d 0.02 bl 1 sp tc O -

or1z2078 21220 w1220
ETy wo0an 20000

0.04 b1 1 sp tc 0 -



Vergelijking SOBEK en D-HYDRO - verhang

— Waterlevel mean BS|_Irene_| — Waterlevel mean NOD135

SOBEK

02-12-2018 04-12-2018 06-12-2018 08-12-2018 10-12-2018 12-12-2018 14-12-2018 16-12-2018 18-12-2018 20-12-2018 22-12-2018 24-12-2018 26-12-2018 28-12-2018 30-12-2018
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00



Vergelijking SOBEK en D-HYDRO - verhang

NOD135_HydroMode: Water level (meshild_s1) at (CH1273, 4113.292) [m]
— B 5| _Irene_I_HydroNode: Water level (mesh1d_s1) at (CH1525,0) [m]
— — —

0.6
0.5
0.4
0.3
0.2
0.1
0
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9
-1
-1.1
-1.2
-1.3
-1.4
-1.5

D-HYDRO

Verhang veel
groter

wiater level (meshid_s1) [m]

December 2018 December 2018 December 2018 December 2018 December 2018
Time [vyyy-MM-dd HH:mm:ss]



Vergelijking SOBEK en D-HYDRO - verhang

@ & Use focused layer

|| Infiltration
Sources and Sinks
I 10/2D links
4 Output 1D (map file)
[ netwaork]
- d computational grid
| I:l Mumber of times flow element was Cour
b [ Water depth at pressure points (meshld,
4 Water level (mesh1d_s1)
4 Locations
® 04
® 03273
0.2545
01818
@ 0.1091
® 003636
® 003636
® 01091
¢ 01818
® 02545
® 03273
® 04
b calls
b [ Velocity at velocity paint, n-component (
I [ Flow element center velocity vector, x-co
I [] Flow element center velocity vector, y-co

I [] Flow element center velocity magnitude

[] Discharge thraugh flow link at current tir



Vergelijking SOBEK en D-HYDRO
verhang

* Verhang veroorzaakt door:

— klepperen gemalen
— ruwheid te hoog

* Eerste stap: klepperen gemalen verbeteren

* Tweede stap: ruwheid verbeteren




Droogvallende watergang
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| m— Mcp_ 62025 sgv: Water level ... [rn]|

Droogvallende watergang = W\{V

* Droogvallende watergang

Water level (meshld_s1) [m]

* Mogelijke oorzaken
— ruwheid i
— uitwisseling tussen RTC - FlowFM "
* inzicht gewenst in of de uitwisseling
tussen modules (RTC - FlowFM) effect
heeft op resultaten




Droogvallende watergang

* Mogelijke oorzaken
— ruwheid

— uitwisseling tussen RTC - FlowFM

* inzicht gewenst in of de uitwisseling tussen
modules (RTC - FlowFM) effect heett op
resultaten
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Droogvallende watergang

[
It

I]
[
[

e
(1]
[

* Ruwheid
— overgenomen uit SOBEK model

* gedefinieerd per cross-section

— nieuwe modelvariant
* alle losse definities verwijderd

* uniforme ruwheid opgegeven



Droogvallende watergang

* Uniforme ruwheid opgegeven

— snellere rekentijd
— waterstand nu wel zoals verwacht

Oude ruwheid:

Im]]

Water level (meshld_s1) [m]

-0,25
-0,3
-0,35
-0,4
-0,45
-0,5
-0,55
-0,6
-0,65
-0,7
-0,75
-0,8
-0,85
-0,8
-0,95
-1
-1,05
1,1
-1,15
-1,2
-1,25
-1,3
-1,35
1,4
-1,45
-1,5
-1,55

December 2018 December 2018 December 2018 Decernber 2018 December 2018

Tirma T M Ad HH.

[=—— Mcp_62025_sgv: water level..

[

Water level (meshid s1) [m]

Nieuwe ruwheid:

[———= Mcp_62025_sgv: Water level ... [m]]

-0.235

-0.24
-0.245
-0.25
-0.255
-0.26
-0.265
-0.27
-0.275
-0.28
-0.285
-0.29
-0.295
-0.3
-0.305
-0.31
-0.315
-0.32
-0.325
-0.33
-0.335
-0.34
-0.345
-0.35

2018-12-01

2018-12-08

2018-12-15 2018-12-22
Time [yyyy-MM-dd HH:mm:ss]

2018-12-29



Hydrologic
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RTC sturing




Sturing [Jmuiden

 Startpunt
— waterstand nabij IJmuiden

%—0.4. ‘ J ‘| | || A JII!\ w4 {1 ML l ‘ ‘
; | '||||'.I';|l"'|,” '|,"T'lrll[H Fi'.'rl ‘["Jw'!-'ﬂ l} HLH | 1 |\r|1u’|r | H ‘ ‘\ H 'In ”# ‘ ” I I\‘IH |
2 05 1 | . I
N ‘ | ' RWS_Buitenhz

20181209 20181213 20181217 2018-12-21 201871225



Sturing [Jmuiden

 Startpunt

waterstand nabij [Jmuiden

debiet gemalen

PG_ljmuidB3

—————— S i —— r——
———  —
—
"
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R 1 g
2
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2
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38
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Sturing [Jmuiden

 Startpunt
— waterstand nabij IJmuiden

— debiet gemalen

debiet sluizen

OSp_lJmuiden_U

|

100 f"ll -‘”]

N‘ HI H l\ |

Ly M ‘|W

\| ‘[\

n l. I AHM |*| I

%
MM

L.




Sturing [Jmuiden

 Startpunt
— waterstand nabij IJmuiden
— debiet gemalen
— debiet sluizen
— Totaal complex [Jmuiden

Totaal debiet complex Ijmuiden

‘i.\ w i Mu At

bl

i m“ "\AIH‘

i \ |
\‘ ||
|‘ Il
OBEK
DVHYDRO - cumul




Sturing IJmuiden - stap 1
* Aanpassing Spuisluizen

RWS_Buihv @ level (op) RWS TImui b

@ r level (op)

* Gemalen: ‘maximum speed’ verlaagd

v Limits ¥ Limits
Interval type Variable Interval type Variable
Maximum speed 0,0444 Maximum speed 0,02778
Fixed interval 0 Fixed interval 0
Cutput above deadband 160 Qutput above deadband 100
Output below deadband 0 Output below deadband 0
Deadband around setpoint 0,04 Deadband around setpoint 0.04

Deadband type Fixed Deadband type Fixed



Waterstand [m NAP]

24
S

Sturing |Jmuiden - stap 1

* Resultaten —stap 1

— waterstand nabij IJmuiden

96

aterstand [m NAP]

s e
~ 2

N

i

L
4




Sturing |Jmuiden - stap 1

* Resultaten — stap 1
— waterstand nabij RWS Buitenhuizen

RWS_Buitenhz

‘Waterstand [m NAP]
y & & & 45 L s b L)
S IS = " w i i - o
2 & & el g ] = ) 5

SOBEK

iy M
*‘I.»-t‘! Wiy lgu‘dﬁw " ” H" "r w]‘l ',_ f‘ \Jl} | WM \:' ‘]‘pl o RWS_Buitenhz
LG lrl ‘ AL L
‘\'” l "" J .'L'-ll'“’t!'h’ v i xl"l i w'“\ il i ""l "M\"" t’#“h M
ol L] i ,

06 | | ] ] ]

111111111111111111111111111111111111111111111111111111111111111111111111111



Sturing |Jmuiden - stap 1

PG_ljmuid|

waterstand nabij [Jmuiden

debiet gemalen

Resultaten —stap 1




Sturing |Jmuiden - stap 1

* Resultaten —stap 1

— waterstand nabij IJmuiden
— debiet gemalen

PG_ljmuiden_U

—— SOBEK

—— D-HYI
|

DRO
‘ |

H |

a0 | |

0

o
B 4

—

¢
23
2
2018-12-01 o 2018 20 20 20 2018 20

zzzzzzzzzzzzzzzzzzzzzzzzzz



Sturing |Jmuiden - stap 1

* Resultaten — stap 1
— waterstand nabij IJmuiden
— debiet gemalen
— debiet sluizen
”ﬂll .

0OSp_|jmuiden_U
H il
wth ’h‘\ e .
H\ | \ INEn
(. u\' MH‘M \‘ Hir MhﬁtuﬁWu‘w\H WL Ll

0Sp_Ijmuiden_U

Ul
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Sturing |Jmuiden - stap 1

* Resultaten —stap 1
— waterstand nabij IJmuiden
— debiet cemalen

Totaal debiet complex |Jmuiden Totaal debiet complex Ijmuiden

. " ' ‘_H

[RTTRETIAT e
il u'*t.ml.h A

\." M Ll I

~—— SOBEK - cumulatief debiet

BEK - cumulatief debiet
—— D-HYDRO - cumulatief debiet // — mm)no - cumulatief debic
20 : .

Volume [m?]




Sturing |Jmuiden - stap 2

+ Toepassen complexe sturing, opzet:

Buiten (zee) Binnen Alle pompen
beschikbaar, met
toepassingvan

reductie tabel

Binnen Niet spuien,
enkel nieuwe
<12 cm pompen
beschikbaar
(100m3/s)

Buiten (zee)

Binnen Spuien

12
Buiten (zee) >lecm




Sturing IJmuiden - stap 2

« Toepassen complexe sturing




Sturing |Jmuiden - stap 2

* Resultaten
— waterstand nabij IJmuiden

"'ﬂ"n‘ ‘l\“w’“ uvnfmw( A ‘rw

IIHM Hll’Y [l‘ﬂ“\ wh \ ||H ||‘| "1'lull+ IIJI‘W




Sturing |Jmuiden - stap 2

* Resultaten
— waterstand nabij RWS Buitenhuizen

RWS_Buitenhz

NETRA it LAl
L %;NWWW " "’y"".,‘fﬂv‘*’ ﬂ‘;ﬁﬂ'{ i ~’1‘W~"¢J»




Debiet [m¥s]

Volume [m]

500

200

300

200

100

Sturing |Jmuiden - stap 2

* Resultaten

— waterstand nabij IJmuiden
— totaal debiet complex IJmuiden

Totaal debiet complex Ijmuiden

— soBEK
—— D-HYDRO
1e8
—— SOBEK - cumulatief debiet
—— D-HYDRO - cumulatief debiet
20181201 201812-05 201812-09 018.12.13 201871217 0181221 018.12.25 20181229 20190101

Debiet [m/s]

Volume 1]

15

10

05

00

Totaal debiet complex Ijmuiden

— SOBEK
—— DHYDRO
‘\
18
—— SOBEK - cumulatief debiet
—— DHYDRO - cumulatief debiet

20181201

20181205

20181209

0181213

0181217

20181221

20181225

20181229 20190101



Uitwisseling tus
RTC - FlowFM




Modelvarianten

* tijdstap 10 min
* tijdstap 1 min

O [T (T

Start time: m | 2018-12-01 00:00:00 | - | Rainfall Rumoff 8 days 0 hours 0 minutes 0 seconds) {RR + RTC + FIQWFM} |:|¢ Parallel acli'u'ily
stop time: () | 2018-12-30 00:00:00 | v | Start | 2018-12:0100:0000| v EE:C +FIF'°":::;]' Rainfall Runoff
WY + Flow
Time step: () | 04 00:01:00.000 | Stop | 2018-12-3000:00:00| v .
_ Time step | 0d 00: 01: 00.000 | Real-Time Control
Duration: 20 days 0 hours D minutes 0 seconds {FlowFM)
Real-Time Control 2% days 0 hours 0 minutes 0 seconds) FlowFM

_

_, Start | 2018-12-01 00:00:00
|

Stop 2018-12-30 00:00:00 | + |

- | I— 1 IEI

Coordinatesystem: Amersfoort / RD New
Add ... Delets

Run




Water level (meshld_s1) [m]

Waterhoogte bovenstrooms

-0.235

Mcp_62025_sgv: Water level ... [rn]|
— —

-0.24 |-
-0.245 |
-0.25 4
-0.255 |-
-0.26 4
-0.265 |
-0.27 |-
-0.275 |-

-0.28

-0.285 |

-0.25
-0.295

-0.3 1
-0.305 4-
0.3 -
-0.315 |-
-0.32 4
-0.325 |-
-0.33 4
-0.335 -
-0.34 {4
-0.345 4-

-0.35

B ——— o — S — S — S B

2018-12-01

2018-12-15 2018-12-22 2018-12-25

Time [yyyy-MM-dd HH:mm:ss]

2018-12-08

water level (meshld_s1) [m]

-0.235

Mcp_62025_sgv: Water level ... [m}
— —

-0.24 -
-0.245 |-
-0.25 -
-0.255 -
-0.26 -
-0.265 -
-0.27 -
-0.275 -
-0.28 |
-0.285 |-
-0.28 -
-0.295 |-
0.3
-0.305 |-
-0.31
-0.315 |
-0.32 4+
-0.325 -
-0.33 |
-0.335 |
-0.34 -
-0.345 -
-0.35 |-

2018-12-01

2018-12-08

2018-12-15

2018-12-22
Time [yyyy-MM-dd HH:mm:ss]

2018-12-2¢



-0.2

26-11-20

-0.22

-0.24

-0.26

-0.28

Waterhoogte [m NAP]

-0.3

-0.32

-0.34

-0.36

18 00:00

01-12-2018 00:00

06-12-2018 00:00

11-12-2018 00:00 16-12-2018 00:00

Tijd

o 1) Min = e Imin

21-12-2018 00:00

26-12-2018 00:00

31-12-2018 00:00

05-01-2019 00:00



Discharge through pump (pump_structure_discharge)[m3s-1]

Debieten

2.8 F 2.8 -
2.7 3 2.7 -
2.6 ] 2.6 -
2.5 2.5 ]
2.4 ] o 2.4
2.3 & 2.3
2.2 E 2.2
2.1 4 z 2.1

2 E 2
1.8 7 5 1.9
1.8 3 1.8
1.7 EI 1.7
1.6 2 1.6
1.5 215
1.4 1 T
1.3 E 1.3
1.2 212

o
0.9 < 0.9
0.8 2 08
0.7 4 £ 0.7
0.6 - & 0.6 |
g'i ] Zo0s5-
e 2 0.4-

: 0.3 -
0.2 - 0o
0'; 1 0.1 4

- ' - ' ' °U i i | |

2018-12-01 2018-12-08 2018-12-15 2018-12-22 2018-12-29 S S1813-0% SO18-19-15 201813-22 S018-12-95

Time [yyyy-MM-dd HH:mm:ss] Time [yyyy-MM-dd HH:mm:ss]



2.5

15

Dehiet [m3/s]

0.5

0

26-11-2018 00:00

01-12-2018 00:00

06-12-2018 00:00

11-12-2018 00:00 16-12-2018 00:00
Tijd

e ) min e= e=]Imin

21-12-2018 00:00

26-12-2018 00:00

31-12-2018 00:00

05-01-2019 00:00



Conclusie tijdstap

 Uitwisseltijdstap maakt niet uit,
zolang de tijdstap fijn genoeg is

Uit resultaten blijkt dat een uitwissel
tijdstap van 10 minuten fijn genoeg is
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Hydrologic

Koppelen
waterbalansen in




FEWS-data

 Data is onttrokken uit de volgende
bestanden uit SOBEK-Boezemmodel
versie B14:

— Lateral.dat

— Boundary.dat

— BOUNDLAT.dat
— M12_19.bui

— M12_19.evp




FEWS - data

* Metingen
— neerslag
— verdamping
— waterstanden
— debieten

* Model input
— randvoorwaarden
— laterale debieten




<- uitstroming | instroming ->

Waterbalans
* Pilot gebied
* Python module

 Invoer

— aangeleverd “template”

Uitvoer

opp_139_2502-GAF
param_139_2502-GAF
reeks_139_2502-GAF
series_139_2502-GAF-original
stoffen_chlonide_139_2502-GAF
stoffen_fosfor_139_2502-GAF

17-05-2019 10: Microsoft Bxcel Com... 1KB
17-05-201910:37 Microsoft Bxcel Com... 2KB
07-06-2022 17:19 Microsoft Bxcel Com... 4KB
17-05-2019 10:44 Microsoft Bxcel Com... 708 KB
17-05-2019 10:40 Microsoft Bxcel Com... 2KB
17-05-2019 10:42 Microsoft Bxcel Com... 1KB
0 ) Miversu
1} N201
‘I 104
Mijdrecht 'i d-.ocsdre
- ; ¢ W g oo
- ]
[ J
{ = Onstelijke 2
f Vechtplasseri i
] b < ]
{ Breuieten 10531}, St /
‘Ll \ r Tnhaven lV
\ /

Weergenie

2502
15000
10000
5000
0
=5000
—10000
kwel verhard I verdamping EE berekende uitlaat
neerslag = afstroming e intrek = inlaat2
—15000 1 uitspoeling W g cso B berekende inlaat inlaatcalibratiel
drain - wegzijging
i » g o i W o o
' 2 o e AP [ o A
Frod P oV s o o o &

¥ master - | P 1banch ©0tags

Goto file

Add file =

@ dbrakenhoff update gitignore

data
examples
waterbalansen_scripts

O gitignore

B environmentyml

O reacmemd

= readmemd

boass21 onJul 10,2022

add eag/gaf shapefile
rerun notebooks with latest changes waterbalans module

erbalans module

rerun notebooks with latest change:
update gitignore
update anv

add readmes, add documentation to scripts

Waterbalansen in Python

© 114 commits

4years ago

fears ago

2 years ago
9 months ago
act year

4years ago

Deze repository bevat de scripts om de waterbalansen van Watemet te runnen, zoals uitgewerkt door Maarten

Ouboter in de Excel Waterbalansen. De waterbalans module zelf is beschikbaar via deze repository.

Auteurs:

* RA. Collenteur, Artesia Water 2018
* D.A. Brakenhoff, Artesia Water 2018

Waterbalans

Installatie

« Eris geen installatie nodig voor het runnen van deze scripts. Download de bestanden door de repository te

clonen via b.v. GitHub Desktop of via de website zelf.

« Wel moet de waterbalans module geinstalleerd zijn. Zie daarvoor de instructies op de github pagina voor deze

module.



Waterbalans vanuit FEWS

1. Meteo per afvoergebied, per dag
berekenen

2. Meteo data exporteren uit FEWS

3. Omzetten tot input Waterbalans

i

4. Waterbalans module uitvoeren
5. Uitvoer omzetten naar FEWS formaat

6. Uitvoer importeren in FEWS




FEWS schematisatie

Waterstanden

Debieten

Randvoorwaarden

Laterale debieten

RTC sturing

\ 4

Waterkwantiteit
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Waterbalans vanuit FEWS

Mame

Uitvoer FEWS

— Jocaties
— meteo

| locations_to_run

ﬂr meteo
ﬂr pi-run

A

Date modified

31-03-2023 1&:11
31-03-2023 16:11
31-03-2023 1&:11

B |

Type

Comrna Separated Va
#ML File
¥ML File

lEAG_ID
| |

A

1 |ID
2

—

2502

linked lateral
139 LPI_Gagell_U

<timeZone>0
<series>

.0</timeZone>

<header>
<type>accumulative</type>
<locationId>2502</locationId>
<parameterId>P.dag</parameterId>
<timeStep unit="secend" multiplier="86400"/>
<atartDate date="2014-03-13" time="00:00:00"/>
<endDate date="2015-03-14" time="00:00:00"/>
<missVal>=-999.0</missVal>

<atationName>Polder Groot Wilnis-Vinkeveen (midden)</stationName>

<1at>52.18171225152295</1lat>
<lon>4.916759755235546</lon>
<x>122824.87627577572</x>
<y>466057.0226106212</y>
<z>0.0</z>

<units>mm</units>

</header>

<avent date="2014-03-14"
<event ="2014-03-15"
<event date="2014-03-16"
<event "2014-03-17"
<event ="2014-03-18"
<event date="2014-03-19"
<event "2014-03-20"
<avent ="2014-03-21"
<event date="2014-03-22"
<event "2014-03-23"
<avent ="2014-03-24"
<event da "2014-03-25"
<event "2014-03-26"
<event date="2014-03-27"
<event date="2014-03-28"
<event date="2014-03-29"
<event date="2014-03-30"
<event date="2014-03-31"
<avent date="2014-04-01"
<event "2014-04-02"
<event « "2014-04-03"
<event "2014-04-04"
<event "2014-04-05"
<event ¢ ="2014-04-06"
<event date="2014-04-07"

<avent

date="2014-04-08"

time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
tim=="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
tim=="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"
time="00:00:00"

value="Q0" flag="2"/>
value="0" flag="2"/>
value="0" flag="2"/>
value="Q" flag="2"/>
value="0" flag="2"/>
value="3.3" flag="2"/>
value="Q" flag="2"/>
value="0" flag="2"/>
value="18.6" flag="2"/>
value="0.5" flag="2"/>
value="0.7" flag="2"/>
value="0" flag="2"/>
value="0" flag="2"/>
value="0" flag="2"/>
value="0" flag="2"/>
value="0" flag="2"/>
value="0" flag="2"/>
value="0Q" flag="2"/>
value="0" flag="2"/>
value="0" flag="2"/>
value="Q" flag="2"/>
value="0" flag="2"/>
value="0" flag="2"/>
value="Q" flag="2"/>
ralue="1,5" flag="2"/>
valu=="8,2" 3




Waterbalans vanuit FEWS

 Waterbalans invoer

* Data overschijven met FEWS data

opp_139_25302-GAF
param_139_2502-GAF

reeks_ 139 2502-GAF

ceries_139 2502-GAF
series_139_2302-GAF-criginal
stoffen_chlonde_139_2502-GAF
stoffen_fosfor_139_2502-GAF

datum

01-01-1996
02-01-1996
03-01-1996
04-01-1996
05-01-1996
06-01-1996
07-01-1996
08-01-1996
09-01-1996
10-01-1996
11-01-1996
12-01-1996
13-01-1996
14-01-1996
15-01-1996
16-01-1996
17-01-1996
18-01-1996
19-01-1996
20-01-1996
21-01-1996
22-01-1996
23-01-1996
24-01-1996
25-01-1996
26-01-1996
27-01-1996
28-01-1996
29-01-1996
30-01-1996
31-01-199%6

1|Immissie

Gemaall|Gemaal 1

Inlaat2 Inlaat3 Inlaatcalibratiel

Neerslagl|Neerslag

[=R=]
cOooocowhNooooOoOoOO0OO0OOGOo

eill|Peil

-2.656
-2.641
-2.644
-2.644
-2.641
-2.635
-2.654
-2.657
-2.666
-2.648
-2.645
-2.681
-2.651
-2.638
-2.634
-2.629
-2.626
-2.698
-2.653
-2.642
-2.634
-2.628
-2.625
-2.624
-2.622
-2.629

-2.63
-2.628
-2.629
-2.628
-2.627

q_csol|Gemengd

CO0O0CO0OC 0000000000 0000000000000 oo

Verdamping1|Verdampin|
0.1
0.2
0.3
0.2

-3
2




Waterbalans vanuit FEWS

« Waterbalans uitvoeren

e Uitvoer:
— waterbalans als csv
— plot waterbalans




Waterbalans vanuit FEWS

.........

----------

.........

* (CS5V omzetten tot FEWS input
* Data importeren in FEWS

LPI_Gagel1_U

(R RN




- —,




D-HYDRO vanuit FEWS

Rainfall Runoff
D

":,"l;ill
it 'Zl

Neerslag

Verdamping RTC sturing

Waterstanden

Debieten

Randvoorwaarden

Waterkwantiteit

Laterale debieten

RTC sturing




D-HYDRO vanuit FEWS

1. FEWS data exporteren

2. Omzetten tot D-HYDRO input

3. D-HYDRO uitvoeren

4. Uitvoer D-HYDRO importeren in FEWS




D-HYDRO vanuit FEWS

Rainfall Runoff

[
»

v

D

»
»

RTC sturing

Debieten 4

Waterstanden

Waterkwantiteit
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D-HYDRO vanuit FEWS
* FEWS output - D-HYDRO input

— Deltares pre adapter

« RTC
* laterale debieten

— Custom pre adapter

* rainfall runoff ~
* neerslag/verdamping op basis van station naam *

opgegeven, met Deltares pre adapter
momenteel alleen mogelijk via netCDF grids

=5

* Restart files



D-HYDRO




D-HYDRO vanuit FEWS

« Uit FEWS:

FlowRREvap

H‘r
lu.I'

f -
Ly FlowRRPrecip
Hﬂ'

FlowFMBoundaries

FlowRTCTirneSerieslmport

31-03-2023 16:13
31-03-2023 16:13
31-03-2023 16:13
31-03-2023 1613

« D-HYDRO model

sPC » Local Disk (C:) » Werk » Projecten » P1302_TKIV » FEWS » FEWS-Waternet-git » config » ModuleDataSetFiles » RunBoezermmodel

MName

dflowfm
process
r
rr-adapter
rtc
j‘.‘f Boezernmodel

| RunOutsideFews_template

s

Type

File folder

File folder

File folder

File folder

File folder

XML File

Windows Batch File

#ML File
XML File
AML File
£ML File

Compressed size

379 KB| i
4KB
17KB

1123 KB

Passwc

BKE MNo
1KE MNo



E FlowFMBoundaries

L FlowRREvap
L FlowRRPrecip

H FlowRTCTimeSerieslmport

<series>

<header>
<typeraccumulative</type>
<locationld>P_DeBilt</locationld>
<parameterId>test</parameterId>
<timeStep unit="second" multiplier="3600"/>
<atartDate date="2015-03-11" time="00:00:00"/>
<endDate date="2015-03-13" time="00:00:00"/>
<missVal>-999.0</missVal>
<stationName>P_DeBilt</stationName>
<1at>52.48257667744973</1lat>
<lon>4.2831204192%0573</lon>
<x>80000.0</x>
<y>500000.0</y>
<z>0.0</z>
<units>mm</units>

</header>

<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event
<event

date="2015-03-11"
2015-03-11"
2015-03-11"
2015-03-11"
2015-03-11"
2015-03-11"
2015-03-11"
2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"
date="2015-03-11"

time="06:
time="07:
time="08:
time="09:
time="10:
time="11:
time="12:
time="13:
time="14:
time="15:
time="16:
time="17:
time="18:
time="19:
time="20:
time="21:
time="22:
time="23:

31-03-2023 16:13
31-03-2023 16:13
31-03-2023 16:13
31-03-2023 16:13

: 00"
100"
00"
00"
100"
soon
0o0:00"
0o0:oo0"
0o0:o00"
00:00"
00:o00"
00:00"
00:00"
0o0:o0"
0o0:00"
00:00"
00:o00"
00:00"
00:00"
0o0:o00"
00:00"
00:00"
00:00"
00:00"

value="0"
value="Q"
value="0"
value="0"

value="0Q"
value="0"

XML File
XML File
XML File
XML File

Elag—"O"})
flag="0"/>

flag="0"/>
flag="0"/>

3796 KB
4 KB
17KB

1123KB

<aeriea>»

<header>
<typerinstantanesous</type>
<locationId>LRI_ AsdWest I</locationId>
<parameterld>lateral discharge</parameterId>
<timeStep unit="second" multiplier="3600"/>
<atartDate date="2015-03-11" time="00:00:00"/>
<endDate date="2015-03-13" time="00:00:00"/>
<missVal>-999.0</missVal>
<stationName>»LRI Asdﬂast I<fstat10nﬂame>
<lat>52.40358437619403</Tat>
<lon>4.820202502985152</lon>

<x>116414.19</x>
<y>490789.913</y>
<z»0.0</2z>
<units>m3/s</units>
</header>
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-11"
<event date="2015-03-12"
<event date="2015-03-12"
<event date="2015-03-12"
<event date="2015-03-12"

<ayvent

date="2015-03-12"

time="00:00:00"
time="01:00:00"
time="02:00:00"
time="03:00:00"
time="04:00:00"
time="05:00:00"
time="06:00:00"
time="07:00:00"
time="08:00:00"
time="09:00:00"
time="10:00:00"
time="11:00:00"
time="12:00:00"
time="13:00:00"
time="14:00:00"
time="15:00:00"
time="16:00:00"
time="17:00:00"
time="18:00:00"
time="19:00:00"
time="20:00:00"
time="21:00:00"
time="22:00:00"
time="23:00:00"
time="00:00:00"
time="01:00:00"
time="02:00:00"
time="03:00:00"
time="04:00:00"

value="2,001307"
value="2,001307"
value="2.001307"
value="2,001307"
value="2,001307"
value="2,001307"
value="2.,001307"
value="2,001307"

value="4.0102" f1,
value="4.0102" f1
valuse="4,0102" fl
value="4.0102" f1.

value="4.0102" f1
value="4.0102" f1l
value="4.,0102" f1,
value="4.0102" f1
value="4,0102" fl
valuse="4.,0102" f1.
value="4.0102" f1
value="4.0102" f1l
value="4.,0102" f1,
value="4.0102" f1
value="4,0102" fl
valus="4,0102" f1.
value="4.0102" f1
value="4.0102" f1

value="4.,0102" f1,
value="4.0102" f1
valu=e="4.0102" f1l



Stap 2 - D-HYDRO vanuit FEWS

 Model uitvoeren

¢ Resultaten importeren in FEWS

— via NetCDF
— waterstanden
- debieten

7 RWs:Buikima
B

uRWS m_| NrdvslsW /
RWS Buvtenhz!

» ® RWS

RWS_ZijkanC

/ Nmanaaﬂ
[ feais zuig

Kenn’mggand R}I_VS_Amevhan 4
. /haarlem —| W HLV RWS Schelingwbr
J () A y RWS_OranjslsOst ,_/
o 7 MK Zeeburg? ") AmETS
_Hebmstede ) o
) L i ’RWS Schelhngw /

domse <
ingdiine

/7/ /

Bunschoten:

Uithoorn”

Spakenhurg
. = Hilversum
{ ot }
\ ' Mu ‘echt J
WV104 /
ke e \
’KM¥7 GH veth(plalssen 1 A27 - soesty Hoevelaken
\ : 3
- ‘.HNV001 .VEC016 Amersfoort J r
1 Alphen aan J:IWS Maarssen z B 8arn
)\“\_"\_ut'den\ﬂijn -~ W VECD1 1 Bilthoven \
i\ B Nat 53
A S ,// Weu(en X stcow I8 P il : Z

09
10

RWS_Buihvn4

2015-03-12
0100

2015-03-12 2015-03-12
0500 o0s00

mmodel: [1] Run B

mmodel 2013-03-13 01:00:00 CET Lokaal

2015-03-12
1300

2015-03-12
170

2015-03-12
2100

— Hasim.|



FEWS - schematisatie

Waterstanden

Debieten

Randvoorwaarden

Rainfall Runoff
D
RTC sturing

Laterale debieten

RTC sturing

\ 4

Waterkwantiteit
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* Boezemmodel
— van SOBEK omgezet naar D-HYDRO

— complexe RTC sturing
— effect tijdstap geanalyseerd
— resultaten vergeleken



Conclusies
« Waterbalans gekoppeld in FEWS

— voor éen deelgebied
— met neerslag en verdamping uit FEWS

 D-HYDRO uitvoeren vanuit FEWS
— Deltares dimr adapter

« Koppeling waterbalans en D-HYDRO

— uitvoer waterbalans -> invoer D-HYDRO




Eindpresent
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