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Application: Research & Monitoring Houtribdijk
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Sandy reinforcement of the Houtribdijk
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After sand nourishment
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Research & monitoring program

\
Rijkswaterstaat -
Ministerfe van Infrastructiur en Waterstaat _

Y

Monitoring zandversterking Houtribdijk

Rijkswaterstaat versterkt de Houtribdijk deels met brede zandige cevers. De oevers breken de
kracht van de golven voordat ze het dijklichaam bereiken. De inzet van zandige oevers voor
gheid in een 2 is een jde primeur. Om deze adaptieve en
natuurvriendelijke oplossing vaker in te kunnen zetten, heeft Rijkswaterstaat het Onderzoeks- en
monitoringsprogramma Houtribdijk opgezet, in samenwerking met de TU Delft. Hoofddoel is het
ontwikkelen van kennis voor beheer en onderhoud van de zandige oever in een zoetwatermeer MBS ELREEE
zonder getijden. Meer informatie: ww

Roulerende meetopstellingen 9
Op de zandige oevers meten we steeds

op drie locaties. De exacte locaties
rouleren gedurende het programma.

We meten hoogfrequent de golven,
stroming en bodemveranderingen.
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Langdurige meetpunten Q
Deze meetpalen zijn operationeel
tijdens het hele onderzoeks- en
meniteringsprogramma. Via de
palen meten we de stroming en

de golven verder weg van de
oevers in het Markermeer en

het lsselmeer.
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Zandvervorming b
De zandige versterking varmt in

de loop van de tijd een evenwicht :

met de golven. Hoe dat werkt,

onderzoeken we met behulp van

diverse metingen.
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Measurements and instrumentation
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Data Management System
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Data flow in more detail
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Objectives of a data management system

« Quality assurance: real-time monitoring of all instruments
- Validation: continuous data checks

- Standardization: automized and standardized processing
- Disclosure: near-instantaneous availability for data users
- Reproducibility and version control

- Data security

« Archiving

And... to save a lot of handwork for a 4-year campaign!
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Aggregated time series in Delft-FEWS

FEWS DMS Houtribdijk (Operator Client)
Bestend Extra Opties Help

DI T A-QQAQURL 1 oo

Z-RR-O|wEE &

© [« selecteer een statistiekfunctie >
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=
2= . DM5-data ~ I e 1875 — EtroLevel FLE5 Marker Wadden Zuiderstrand
£ & Ruw-ongevalideerd Etrolevel Etrolevel Etrole 1850 — EtroLevel FLE5_A Marker Wadden Zuiderstrand
= :

] ADC m (m) m) . — EtroLevel FL65_B Marker Wadden Zuiderstrand
© ADY FL65 Marker Wat FLG5_AMarker ¥ FLGS_E

~— Etrolevel FL65_C Marker Wadden Zuiderstrand

:”D Fesf 130 — EtroLevel FLES Marker Wadden Noorderstrand
MEF 1,550 1775 — EtroLevel FL67 Markermeer Natuurstrand
A 1750 — EtroLevel FL67_A Markermeer Natuurstrand

|
£ Ruw-gevalideerd
i b ADC v

— EtroLevel FL67_B Markermeer Natuurstrand
~— Etrolevel FL67_C Markermeer Matuurstrand
~—— EtroLevel FL68 Markermeer Vooroeverdam
— Etrolevel FL69 1sseimeer 2

— Etrolevel FL69_A Ilsselmeer 2

— Etrolevel FL69_B Dsselmeer 2
—Etrolevel FL69_C Ilsselmeer 2

— Etrolevel FL70 1Jsselmesr 1

— Etrolevel FL70_A Ilsselmeer 1

— Etrolevel FL70_B Dsselmeer 1

Location selector
BUOY1 Frame Marker Wad|
IFL65 Marker Wadden Zuid
[FL66 Marker Wadden Noor
[FL67 Markermeer Natuurst

IFL68 Markermeer Vooroev|

FL69 sselme 7 1 — EtroLevel FL70_C Isselmeer 1
L 70 Dsselmeer T 1w
1478

< >

Parameter selector
X Waterhoogte [mNAP]
4 d chacht

noneg

2015-10-10 2015-10-10
15:59:54:000 15:5H56:000

20151010 20151010 20151040 20151010 20151010
135958:000 20:00:00:000 20:00:02:000 20:00:04:000 20:00:06:000

Bpxasrt [ Time seriss cisplay 01X |05 Tosks display

Tabular Config Files . System monitor ﬁﬂme seriesinfo |2 Workfiow Navigator

2019-12-08 14:09:59:676 INFO - Time series download cache cleared after reaching 1000 MB -
2019-12-02 16:09:41:839 INFO - ManualForecast Started: Taak <2019-12-02 00:00:00:000 wi_WaterlevelsAqd= is den naar de tazkbeheerder

2019-12-02 16:09:40:247 INFQ - ManualForecast Started: Taak <2019-10-31 00:00:00:000 wf_WaterlevelsAdv= is verzonden naar de taakbeheerder
2019-12-01 18:49:03:289 INFO - ManualForecast Started: Taak <2019-10-31 00:00:00:000 wf_WaterlevelsAqd= is verzonden naar de taakbeheerder

2019-12-01 12:35:37.909 INFO - ManualForecast Started: Taak <2019-10-31 00:00:00:000 wi_PressureCorrecti is den naar de
2018-12-01 11:16:47:454 INFO - ManualForecast Started: Taak <2019-11-13 00:00:00:000 wi_WaterlevelsAdv= is verzonden naar de taakbeheerder
2019-11-29 14:39:23:013 INFO - ManualForecast Started: Taak <2019-11-13 00:00:00:000 wf, qd=is naar de taakbeheerder R

‘l&dm\msna(m }-«md;ge systeemtijd:2019-12-08 14:10:00:000 GMT [14:11:39 UTC Pvmcnu Isssu, 483028 I. }:,u MB/s 165 MB




Monitor for THREDDS server

Status THREDDS Standard Data at 2019-12-20 Status THREDDS Tailored Data at 2019-12-20
Date Aoy AL Date
2018-12-19 . . . ... Health 2018-12-19 Health
] e ] e
2018-12-18 2018-12-18
20181217 -] 2010-12-17-]
2018-12-18-] 2018-12-16-]
2018-12-15-] 2010-12-15-]
2018-12-14 -] S0 2018-12-14-] 0
2016-12-13-] 2010-12-13-]
2018-12-12-] 2018-12-12-]
2018-12.11-] 2019-12-11-]
2018-12-10-] 2018-12-10-]
2016-12-00 -] 0% 2010-12-00-] 0%
2018-12-08 | 2018-12-08-]
2016-12.07-| 2010-12-07-]
2018-12-00 | 2018-12-00-]
2016-12-05-] 2010-12-05-]
2018-12-04 | 2018-12-04-]
2016-12-03-] 2010-12-03-]
2018-12-02-] O | | 2018-12-02-]
20161201 -] o 2010-12-01-]
2018-11-30-] | Sensor ADV 2018-11-30-]
2019-11.20-] | Files received: 23724 2019-11-20-]
2018-11-25 Date: 2018-12-02 2018-11-28-]
2019-11.27 -] R o 2019-11.27-]
Valid files: 100%
201-11-20-] 2019-11-20-]
2019-11.25-] 2019-11-25-]
2018-11-24-] 2019-11-24-]
2018-11.23-] 2019-11-23-]
2018-11-22-] 2018-11-22-]
2018-11.21-] 2019-11-21-]
2018-11-20-] 2019-11-20-] | | O
_— _— —_— _
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FAIR principles

Data management follows the FAIR principles:

Findableq Data with rich metadata
Data in a searchable resource (structured THREDDS server)

Accacdibia \ Open and free with optional authentication procedure
Data in standardized format (Sl-units, NetCDF)

Interoperable # (Meta)data follow a broadly applicable standard (AQUO)

Reusable 0:‘: (Meta)data richly described with a plurality of accurate
and relevant attributes
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THREDDS server

Action: .
| Get ASCII || Get Binary || Show Help |

Data URL: hitps:/ithredds. dmhoutribdijk.nlithredds/dodsC/HKV/data_standard/STB/FLG8/STB_FL6&{

- Structured database
- Standar t
a a d da a Global Attributes: |summary: dsta measured by STB sensor at platform FLGS
- time_start: 2019-12-08 00:00:08.020020
» Tailored data e i s

sensor: 5TB
H sensor_serialnumber: 5404
¢ NetCDF fIIeS metadata_timestamp: 2019-12-83
platform_id: FLEE

platform_name: FLEE Markermesr Vooroeverdam
bed level: -3.5138 m+NAP

functions_used: RUN.py, Revision: 394352; ProcessData.py, Revision:
@ Index of /downloads/houtribdijk X + 420912; importData.py, Revision: 382143; getData.py, Revision:

417463; ReadMetaDataAdjusted MNolog.py, Revision: 394439; readAquo.py,
< C' @& rwsprojectarchief.openearth.nl/downloads/houtribdijk/data_standard/ADV/FL67/ Revision: 387493; writ evision: 420912;

golf_paramsters.py, Rev spectrumlD.py, Revision:
. (X 38@383; 1 ents.py, Revision: 388303;
Index of /downloads/houtribdijk/data_standard/ADV/FLG7/ . 10 . nine: kv consuttance. Tamr, Tv-Infre
publisher_url: https://www.hkv.nl
publisher_institution: HKV Consultants

ADV_FL67_20196401000006. nc 18-May-2021 18:17 727416 publisher_email: info@nkv.nl

ADV_FL67_20190401018000. nc 18-May-2021 18:17 727416 ncfile created: 2019-12-18 15:51:11

ADV_FL67_20190401026008. nc 18-May-2021 18:17 727416 measurement_frequency: 4 Hz

ADV_FL67_20190401030008..nc 18-May-2021 18:17 727416

ADV_FL67_20190401046008 . nc 18-May-2021 18:17 727416

ADV_FL67_20190401050008 . nc 18-May-2021 18:17 727416 i
ADV_FL67_20196401066008. nc 18-May-2021 18:17 727416

ADV_FL67_20190401070008.nc 18-May-2021 18:17 727416

ADV_FL67_20130401086008 . nc 18-May-2021 18:17 727416

ADV_FL67_20196401096008..nc 18-May-2021 18:17 727416

ADV_FL67_20196401106008 . nc 18-May-2021 18:17 727416

ADV_FL67_20196401116008.nc 18-May-2021 18:17 727416 . . .
ADV_FL67_26196401126008 . nc 18-May-2021 18:17 727416 b 9 9

ADV_FL67_20196401136008..nc 18-May-2021 18:17 727416 Revision numbers SVN Version Scrlpts
ADV_FL67_20196401146008..nc 18-May-2021 18:17 727416

ADV_FL67_20190401156008..nc 18-May-2021 18:17 727416

ADV_FL67_20196401166008 . nc 18-May-2021 18:17 727416

ADV_FL67_20190401176008 . nc 18-May-2021 18:17 727416 :

o ey 2001 18117 Final products can be reproduced based on
ADV_FL67_20196401190008.nc 18-May-2021 18:17 526536 .

ANV FI A7 2A19A4A12APAPA N~ 1R-Mav-2A21 117 GRA4AR raW data and scrlpts
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Example: ADV measurements

[ "‘; « Type: Nortek Vector ADV
/’°» « 6 ADV’'s in total
4 Hz continuously

« Main output parameters:
pressure, velocity u,v,w

« Binary files

« 1 file per 30 minutes

« 223 kB/file

« 23 GB/year for 6 ADV’s




Example: ADV measurements

Data flow:

1. Binary file on ftp server

2. Hourly pull to HKV server

3. Copy raw data files to back-up server

4. Conversion from Binary to ASCII file

5. Python: read ASCII file and write time series to

FEWS database
FEWS: perform range checks & difference checks
FEWS: import air pressure from KNMI data server

8. Python: read and combine the following
a) Measured pressure from FEWS
b) Air pressure from FEWS
c) Pressure offset and instrument height from metadata sheet
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Example: ADV measurements

Data flow (continued):

9. Python: calculate time series water level and
rotate velocities from u,v,w to X,y,z

10. Python: write standardized time series to NetCDF
on THREDDS server (standard data)

11. Python: calculate 2D wave spectrum and wave
parameters using the Maximum Entropy Method

12. Python: write wave spectra and wave parameters
to NetCDF on THREDDS server (tailored data)

13. Python: perform range checks & difference
checks on standard and tailored data

14. Send daily email with results of all checks and
validations

THREDDS

THREDDS

!

T

h



L0

Example: ADV measurements
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Archiving

Archive: Waterinfo Extra (Rijkswaterstaat)
https://rwsprojectarchief.openearth.nl/downloads/houtribdijk/

Data report available
on request:

Houtribdijk monitoring
and research program
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https://rwsprojectarchief.openearth.nl/downloads/houtribdijk/

Thank you

Initiator and client;:

Rijkswaterstaat
Ministerie van Infrastructuur en Milieu

Consortium for data management: —H“.‘ l’ % Ta uw
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External users: | LJ De'ft @ KI MA A A
o mepegnes NS
You?
Vincent Vuik
VVuik@hkv.nl
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