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G.G. Choudhry, J.A. van den Broecke, G.R.B. Webster, and O. Hutzinger; “Environmental Photoincorporations of

Polychlorobenzenes into Several Humic Model Monomers” Chemosphere 16: 495-505 1987

G.G. Choudhry, J.A. van den Broecke, G.R.B. Webster, and O. Hutzinger; “Photochemistry of Halogenated Benzene
Derivatives. Part Vll. Photochemical Interactions of Polychlorobenzenes with some Humic Model Compounds”.
1986 Environm. Toxicol. Chem. 5: 625-635

G.G. Choudhry, J.A. van den Broecke, G.R.B. Webster, and O. Hutzinger; “Environmental Photoincorporations of
polychlorobenzenes into several humic model monomers”. 1987 Proceedings of the Third International
Symposium on “Environmental Pollution and its Impact on Life in the Mediterranean Region”; Istanbul, Turkey,

September 1-4, 1985; Guest eds. H. Parlar et al., Pergamon Press, New York;
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Project Links

Home: sensors.geonovum.nl

Doc: sospilot.rtfd.org

Code: github.com/Geonovum/sospilot

TODO: GitHub issue tracker



http://sensors.geonovum.nl
http://sospilot.rtfd.org
http://github.com/Geonovum/sospilot
https://github.com/Geonovum/sospilot/issues

Scope

Regionalisubnational
measuring network _.
provide
regional data aquisition
‘ valigation
provide - Quality control
drafting assesment zones
Regional'subnational ‘plans and programs’

measunng network elc.

Reglonal/subnational
measuring network

Sensor Observation Servcie (SOS)

‘up-to-date’ & validated
measurement data
al different time aggregations

manages

data transfer

aggregates

National air quality

National node

manages

Web map and feature services -

(WFSIWMS)

‘up-to-date’ and validated
modelled data,

zones and agglomerations

report (EC/2008/50)

\ |

"air quality plans and programs’, etc. f&

European
Environmental
Agency (EEA)

European
Commission

European Union
Statistical Office
(EuroStat)

Other users

From: "Building bridges: experiences and lessons learned from the implementation of INSPIRE and e-reporting of air quality data in Europe"
by: Alexander Kotsev, Olav Peeters, Paul Smits and Michel Grothe. - Earth Sci Inform DOI 10.1007/s12145-014-0160-8
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Data and
Transformations

(ETL)



Source: Hourly Measurements

vy<message>
v <body>

i(— > C [ testimlrivmnl/xml/

Index of /xml

Name Last modified Size Description

& Parent Dircctory -
=] 2014043014 xml 30-Apr-2014 15:51 38K
=] 2014043015 xml 30-Apr-2014 16:51 38K
=] 2014043016 xml 30-Apr-2014 17:51 38K
=] 2014043017 xml 30-Apr-2014 18:51 38K
=] 2014043018 xml 30-Apr-2014 19:51 38K
=] 2014043019 xml 30-Apr-2014 20:51 36K
=7 2014043020 xml 30-Apr-2014 21:51 36K
=7 2014043021 xml 30-Apr-2014 22:51 36K
=] 2014043022.xml 30-Apr-2014 23:51 36K
=] 2014043023 xml 01-May-2014 00:51 38K

v<meting>
<datum>01/07/2014</datum>
<tijd>1ll</tijd>
<station>NL01483</station>
<component>PM10</component>
<eenheid>ug/m3</eenheid>
<waarde>31</waarde>
<gevalideerd>0</gevalideerd>
</meting>
v<meting>
<datum>01/07/2014</datum>
<tijd>1ll</tijd>
<station>NL01486</station>
<component>PM10</component>
<eenheid>ug/m3</eenheid>
<waarde>ll</waarde>
<gevalideerd>0</gevalideerd>
</meting>
v<meting>
<datum>01/07/2014</datum>
<tijd>1ll</tijd>
<station>NL01487</station>
<component>PM10</component>
<eenheid>ug/m3</eenheid>
<waarde>13</waarde>
<gevalideerd>0</gevalideerd>
</meting>
v<meting>
<datum>01/07/2014</datum>
<tijd>1ll</tijd>
<station>NL01488</station>
<component>PM10</component>
<eenheid>ug/m3</eenheid>
<waarde>10</waarde>
<gevalideerd>0</gevalideerd>
</meting>
v<meting>
<datum>01/07/2014</datum>

el 22 e 11 2 /2 2 A
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Source: AQ Station Info (EIONET

- stations.csv X |

WO WU & W

- STA-NLOO131,STA-NLOO131,NL.RIVM.AQ,,131,Vrede -Vr ewegEVenra

- STA-NLO0134,STA-NLO0134 ,NL.RIVM.AQ,, 134, Beek-vlle e s +NL

- STA-NL00232,STA-NL00232,NL.RIVM.AQ, ,232,Volkel

- STA-NL00235,STA-NL00235,NL.RIVM.AQ, , 235, g rgen-venn

 STA-NL00411,STA-NL00411,NL.RIVM.AQ, ,411, Schi

- STA-NL00416,STA-NLO0416,NL.RIVM.AQ, ,416,Viaardin en-L

- STA-NL00722,STA-NL00722,NL. RIVM. AQ,,722, Exbergen-L tve

- STA-NL00727,STA-NL00727 ,NL.RIVM.AQ, , 727,

CeTA_NT ANT20 CeMA_NTANT2AQ NT DTIIM AN 774 Awna

- GMLID,Localld,Namespace,Version,NatlStationCode,Name,Municipality,EUStationCode, Actlvxtyseixn Actxvxtisnd ,Lat,Lon,SRSName,Altitude,AltitudeUnit,?

:STA-NL00807 STA-NLOOGO? NL.RIVM.AQ,,807, Hellendoorn-Luttenber erweq,Hellendoorn,NLO0807, i ER RO F 00:00:00+01:0c,,52 38916779 6. 40361404 urn:ogc
- STA-NL00818, STA-NLO0818,NL. RIVH AQ, ,818,Barsbeek-De Veenen,§teenw11ker1and NL00818,1986-11-24 00:00:00+01:00,,52.65500259,6. 01806974 urn:ogc:def:
- STA-NL00913, STA-NL00913,XL RIVM.AQ,,913,82a r-Borgercompagnie, ,NLO0913,1976-04-02 00:00:00+01:00,2002-04-02 00:00: 00+01: 00,53. 144722 6.79945¢

APV

STA-NLO0918,STA-NLO0918,NL. RIVH AQ,,918,8a k-T;ggpo'nsterwe ,NL00918,1976-04-02 00:00:00+01:00,,52. 91691589 5.57349157,urn:ogc:def:crs: EPSG 425¢

VANV VA

- STA-NL00928, STA-NLOOQZG,HL RIVM AQ,,928, Wltteveen-T&iquNg,,NL00928 1978 01-01 00:00:00401:00,2000-02-08 00: 00:00+01: 00,52.813611,6.669725,urn:oc¢

STA-NL00934, STA-NL00934 ,NL.RIVM.AQ, , 934 g§£§§§§§§ga;§“‘ggge uidwa nd en ,NL00934,1989-12-21 00:00:00+01:00,,53.33166504
: 5a19, AT T56 1204 01E535%§&33§6f3ﬂ0,,51.54i11099,s.85361385,urn:ogc:ééf:crs:zpsc=

rgag,Nut% NL00133 1986-04-01 00:00:00+01:00,,50.9030571,5.882236,urn:ogc:def:crs:
1-01 00:00:00+01:00,2013-01-01 00:00:00+01:00,50.90545,5.761917,urn:ogc:
STA-NL00227, STA-NL00227,NL.RIV¥.AQ, ,227,Bude 1$ggm,f§f5 27,1976-01-02 00:00:00+01:00,2013-01-01 00:00:00+01:00,51.2675,5.561678, urn:ogc:defcrs:

STA-NL00133, STA-NL00133,NL.RIV¥.AQ, , 133, Wijnandsrade-

: STA-NL00230,STA-NL00230,NL.RIVM.AQ, , 230, Blest Houtaxker-aiestsestraat HilvarenbeeX, NL00230 1984-04-01 00:00: 00+01 00,,51 51944351 5.14890242,urn:

STA-NL00231, STA-NL00231,NL.RIVM.AQ, ,231,C1 zelmélgﬁfﬂl Rijkswe 'ﬁiﬁ&ﬁST{T@ﬁﬁfﬁTwﬁr”ﬁo:oo:oo+01 :00,2013-01-01 00:00:00+01:00,51.566389,4.932792,urn:
Heikantsepa ad ,NL00232,1986-11-18 00:00:00401:00,2002-04-02 00:00:00+01:00,51.641667,5.662233,urn:c

STA-NL00234, STA-NL00234,NL.RTV.AQ, , 234, ggggg;ﬁi?i?h aan ,wLoozsc 1976-01-02 00:00:00+01:00,1999-01-01 00:00:00+01:00,51.366389,4.388336, urn:ogc:
Hul nﬂmienstraat woensdrecht ,NL00235,1987~ 01 01 00:00:00+401: 00,,51.43500137 4.36028624 ,urn:ogc:c¢

STA-NL00236, STA-NL00236, NL.REVM.AQ, , 236, Ein gven-cgNgyevggggﬁ“fi6358333”ﬁ£66236 ,1989-01-26 00:00:00+01:00,,51.46972275,5.47278357,urn:ogc:def:c:

. STA-NL00237,STA-NL00237,NL.RIVM.AQ, ,237,Eindhoven-Noordbrabantlaan, ,NL00237,1989-01-19 00:00:00+01:00,,51.44528,5.4289,urn:ogc:def:crs:EPSG:4258,

STA-NL00238, STA-NL00238 vz.ﬁYVﬁ.Ao,,23a,§IHEK366%- {&Siaanffﬁﬁﬁﬁﬁib 1989-01-19 00:00:00+01:00,2002-09-02 00:00: 00+01: oo 51.430556,5.502781,urn:oc

- STA-NL00301, STA-NL00301,NL RIVM.AQ,,301,Zierikzee-Lange S1 kae Schouwen-Duiveland,NL00301, 1976 01-02 00:00:00+01: 00,,51 63555908, 3. 91694736 urn:

STA-NL00315, STA-NLO0315 WL.§TV§.AQ,,315,§i§'¥36'6e es”ﬁxﬁé;,NL66§T§71§?8363“6T“00 00:00+01: 00,1999-01-01 00:00:00+01:00,51. 213056 5. 800842 urr

. STA-NL00318,STA-NL00318,NL.RIVM.AQ, , 318, Phllxpplne-Ste f@ﬁég,Terneuzen NL00318,1982-12-31 00:00: 00+01 00,,51.29527664,3. 74945831 urn:ogc:def:crs:

STA-NLO0404,STA-NLO0404 NL.§TVﬁ.AQ,,404 Den Haa -Rebec uestraa ‘a-ﬁ*avenha e, NL00404 1976-01-02 00:00:00+401:00,,52. 07805634 4. 28917217 urn:ogc:c
Y“gden-croene€“THTfNmob4il 1696-01-02 00:00:00+01: 00,2013-01-01 00:00:00+01:00, 51. 994722,4.280569,ur

STA-NL00415,STA-NLO0415 wL.ﬁivﬁ.Ao,,41s Maass u luis-Vlaardingsedijk, ,NL0O0415,1976-04-03 00:00:00+01:00,2010-01-06 00:00:00+01:00,51. 914722 4.25917%
”Gﬁf””” ,NL00416,1976-04-10 00:00:00+01:00, 2013-01-01 00:00:00+01: 00,51.9175,4. 357228 urn:

STA-NL00418,STA-NL00418,NL.RIVM.AQ, , 418, Rotterdam edamsevest Rotterdam,NL00418,1976-01-02 00: 00:00+01: 00,,51.91500092,4. 48028898 urn:ogc:def:

- STA-NL00433,STA-NL00433,NL. RIVM. AQ, ,433,vVlaardin en”?lores aaﬁ“Miaardln en,NL00433,1984-04-01 00:00:00+01:00,,51. 91139221,4 32695293 ,urn:ogc:def:
' STA-NL00434,STA-NL00434, wL.§ .Ao,,434,ﬁ8€£éfaagﬁw

- STA-NL00437,STA-NL00437,NL. RIVH AQ, ,437,Westmaas-Groeneweq, ,NL00437,1986-04-01 00:00:00401:00,,51.78749847,4.45084143 ,urn:ogc:def:crs: EPSG.4258,
_STA-NL00441 STA-NLOO441,NL. RIVM AQ, , 441, Dorﬁfééht-r;lhostraat,,NL00441 1989-09-27 00:00: 00+01 00, 2010 11~ 16 00:00: 00+01 00,51.805278,4. 668911 urr

viiegvel: weg;fﬁiﬁﬁ“ 4,1978-01-01 00:00:00+01:00,2013-01-01 00:00:00+01:00,51.953889,4.443342,ur

O A

APAAAAAS (AP LI A .--~.-.-.-.'.- AAAAP A .v ---------------------------------------

STA-NL00538, STA-NL00538, NL. R VM. AQ, , 538, err1ngerwe:§ggg§wﬂffvf“lrweg,w;gv1n ermeer, NL00538, 1986 04-01 00:00:00+01: 00,,52.80472183,5. 05084181 urr
- STA-NL00620, STA-NL00620,NL.RIVM.AQ, , 620, Cabauw-21ijdeweg, ,NL00620, 1976-04-02 :00:00+01:00,2011-12-31 00:00:00+01:00,51.971389,4.926397,urn:ogc:¢
- STA-NL00627, STA-NL00627,NL RIVM.AQ,,627, Bff§53Ven-Van Leeuwenhoeklaan,De Bilt,NL00627,1978-01-01 00:00:00+01:00,,52. 120833 5. 195567 urn:ogc:def:c
- STA-NL00628, STA-NL00628,NL.RIVM.AQ, , 628, De ETIE-WilhelﬁIhalaan De B{It NL00628,1978-01-01 00:00:00+01:00,,52.100833,5.177789,urn:ogc :def:crs:EPSC
 STA-NL00631,STA-NL0O0631,NL.RIVM.AQ,,631,Bi %gpg&g wantweg, , NL £00631,1986-04-01 00:00:00+01:00,,52.44850159,5.61915016,urn:ogc :def:crs : EPSG
 STA-NL00633,STA-NL00633,NL.RIVM.AQ, ,633,Zeqgve ug

e Me1 c Woe en NL00633,1986-04-01 00:00:00401:00,,52.138889,4.838336,urn:ogc:def:crs:EPSG:42:2
STA-NL00636,STA-NL0O0636,NL. R;xu.ao,,636 Utrec t-&EVJ n ,Utrecﬁt NL00636,1987-10-29 00:00:004+01:00,,52.106111,5.125286,urn:ogc:def:crs:EPSG:42°%

- STA-NL00637,STA-NL00637,NL.RIVM.AQ,,637, Utrecht-Wittevrouwenstraat,,NL00637 1987-11-05 00:00:00401:00,2004~10~ 01 00:00: 00+01 00,52.095833,5.1252¢

STA-NLO0638, STA-NL00638,3L R; .AQ,,638, Utrecht-!;gpt qggggg,,NL66638 1987-10~01 00:00:00401:00,2013~ 01 01 00:00:00+401:00,52. 093889 5. 103058 urn:

. STA-NL00639,STA-NL00639,NL.RIVM.AQ, ,639, Utrecht-Brze straat, Utrecht ,NL00639,1987-10-01 00:00: 00+01 00,,52.068889,5. 121114 urn:ogc: def Crs:EPSG:4

STA-NL00640, STA-NLO0640,NL.RIVM.AQ, ,640,Utrecht- UnlgNggiag%MgpxblLEMr§g~,,NL00640 ,1987-12-02 00:00:00+01:00,2005-01-01 00:00:00+01:00,52.095556,
seweg,Berkelland,NL00722,1983-01-01 00:00:00+01: 00,,52 0925,6.605839,urn:ogc:def:crs:EPS

STA-NL00724, STA-NL00724 , NL. ggyg.ao,,724,Ngggnxn en-3 nﬁ“ﬁﬁgggp,,uﬂﬁﬁ“ 4,1978-01-01 00:00:00+01:00,2003-01-01 00:00:00+01:00,51.973056,5.647514 ,ux
orn iaal oolaan,,NL00727,1988-04-22 00:00:00+01:00,2002-04-03 00:00:00+01:00,52. 223056,5.953614,urn:ogc

STA-NL00728, STA-NL00728,XL.§gyﬁ.AQ,,728,Anefggng4§€§¥ioneatrqg3,,NL00728 1988-04-19 00:00:00+01:00,2013-07-16 00:00:00+01:00,52.213964,5.966719,

Avnhamoamsan  MTANTIQ 10QQ_AA_22 AN.AN.ANLNAT AN Qﬁhﬂ AA_ND ANANNANLNT AN 2 101044 £ 0‘0190 1w



Multistep ETL



? INSPIRE-SOS WMS/WFS/WCS *

52N
SOS Server

<Ry
52N
SOS Data
PostGIS

-“-»now

Raw

File —

Data

Y

File
Harvester

? XML Files via HTTP

RIVM
LML File Server

2. Data Transformation (ETL)



Multistep ETL -
Advantages

backup of source XML data files

incrementally build up of history past the last month

In case of (design) errors we can always restart anew

simpler ETL scripts than “all-in-one” (divide & conquer)

migration with changed in 52N SOS DB schema simpler
prepared for IPR/INSPIRE ETL

OWS server (WMS/WFS evt WCS) can directly use Core AQ DB

many possibilities with VIEWs on Core AQ DB
® aggregations

¢ |ast measured values

e peak values

¢ \/oronoi polygons

2. Data Transformation (ETL)



ETL Step 1

File Harvester

| ) © y F i . S8NA0 - 2 # Z
i &« > C 0 test.lml.rivm.nl/xml/ Q phpPgAdmin® Ll PosigreSQL Sensors o vm_imi mi_fles
Edit row
Index of /xml Column Type Format  Null Value
gid integer Value : 73

Name Last modified Size Description

nsert_time timestamp without time zone = Value 2014-05-28 16:10:49.778991

. 2014043014.xm|
3 Parent Directory -

2014043014 xml 30-Apr-2014 15:51 38K et et Vave °

2014043015.xml 30-Apr-2014 16:51 38K

2014043016.xml 30-Apr-2014 17:51 38K |<oxmi version="1.0°>
2014043017.xml 30-Apr-2014 18:51 38K <body>

2014043018 xml 30-Apr-2014 19:51 38K <datum>30/04/2014 </datum>
2014043019 xml 30-Apr-2014 20:51 36K <Station> $47</station>
0-Apr-2014 21:51 36K sper s e
g 26k PR e i

14043022 xml 30-Apr-2014 23:

ML Files

aw

“Blobs” + meta

in PostGIS

</meting>
<meting>
<datum>30/04/2014 </datum>
<tijd>14</tijd>
<station> 549 < /station>
<component>PM10< /component>
<eenheid>ug/m3</eenheid>
<waarde>25 < /waarde>
<gevalideerd>0</gevalideerd>

2. Data Transformation (ETL)



o - R
Q phpPgAdmin® Ll PosigreS sensors om mi

Edit row

Column Type Format
gid integer Value :
insert_time timestamp without time zone = Value $
fie_name character varying(32) Value 4
fie_data text Value .

in PostGIS

“Blobs” + meta

ETL Step 2

Raw AQ Measurements

Value
73

2014-05-28 16:10:49.778991

2014043014.xml

<?7xml version="1.07>
<message>
<body>
<meting>
<datum>30/04/2014 </datum>
<ujd>14</tid>
<station>547 </station>
<component>PM10< /component>
<eenheid>ug/m3</eenheid>
<waarde>31</waarde>
<gevalideerd>0</gevalideerd>
</meting>
<meting>
<datum>30/04/2014 </datum>
<tijd>14</tijd>
<station>549</station>
<component>PM10</component>
<eenheid>ug/m3</eenheid>
<waarde>25 < /waarde>
<gevalideerd>0</gevalideerd>

O
v

Browse

Insort_time

01039 728278 PM10
10:39 729051 PM1O
11035 729783 PM10
1379 20180827148 xrr 1039 73055 PMO

4380 ) 2714

2731285 NO2

&
214082714 xmi 2014-06-29 20:10:39 732025 NO2

20:10:39. 732723 NO

1073344 NO2
734159 NO2
3 734011 NO2

B 75857 NO2

& xmi 2014-05-29

052714 xmi 20140529 20.1(

1388 2014082714 xm

Records in
PostGlIS

component station

98

829

o

sample sampie time sample value vaidsted

ME-PM10-27052014-14 201 0 10
929.-PM10.27T082014.14 201 X 14
Q34-PMI0-27082014-14 201 Y 13
a3r-emo-27 15 0
483-NO2-2710 62
&7 0
o4 D
12 )
456 2014.05-27 140000 48
2014 95 0
2705/2014-14 2014 78
2105201494 2014 &9 )
2T052014-94  2014-05-27 14000 47
2105201414 2014.05-27 140000 2 0
2705201494 201 .27 140000 14
NO2-27T052014-14 2014.05:27 1 53 0
2105201414 2014.05-27 140000 9

2. Data Transformation (ETL)



stations.csv x

ETL Step 2

Stations

@ rorpramn’ (3 Posigresal” [ sensors” © ovm_imd

,Localld, uamelpace,verlxon,mtlsr.at&oncode,nme,Huntcipaln:y,Bustationcode,nctsvste in,Activi

STA-HLOOGO'I STA—NI..OOGO‘I,
STA-NL00818,STA-NL00818,
STA-NL00913, STA-NLO0913,’

NL.
NL

,SRSName,Altitude,AltitudeUnit,?
,,52 38916779,6.40361404,urn:. oqc
01806974 urn

VM.AQ,,807,Hellendoorn-Luttenbergerweq, Hellendoorn, NL00807 , FER LRI P 01
VE.AQ, , 818, 1 Barsbeck-be Veenan,ﬁteenu%%rfuna.NL%B].S 1986-11-24 00:00:00001:00“52

STA-NL00918, STA-NL00918

A-NL00928 , STA-NL00928

m

VM.AQ,,928,Witteveen-Ta.

STA-NL00924, STA-NL00934
STA-NLO0131,
STA-NL00133, STA-NL00133,

STA-NL00238, STA-NL00238,,
STA-NL00301,STA-NL00301
STA-NL00315,STA-NL00315,
STA-NL00318,STA-NL00318,
STA-NL00404 , STA-NLO0404 ,
STA-NL00411,STA-NLO0411

NL.

STA-NL00131,NL.

NL

NL.

+NL

NL
NL.
NL.
NL.

£VM.A0, 934,
VM.AQ, , 131, Vredep ¢ 04501
F.AQ, ; 133, Wi jnandsrado aa

1 00:00:00+01:00,2013-01~

£4.AQ, , 2 §I§§ W*mm oo:oo»onoo 2013-01-
VM, AD,,232 Vo. el-na tse) 0, 0
r n-venne nstzaat woansdrecht NL00235,1987- 01-01 0

236,1989-01-26 00:00:00+01
tlaan,,m 237,1989-01-19 00:00:00+01:00,,51.44528,5.4289,urn

238,

AQ,, 301,
WM::JIS, Bas van Ge:

ee-un e schmmn-mvelnnd NL00301,1976-01-02 0
nc-&?a“&" L NLOO31S, 19
VM.AQ, ,318, pnuxppme-s:"“i

Terneuzen, NLOOS!S 1982-12-31 00:00: 0000

STA-NL00415,STA-NL00415,

NL.
NL

2
k,,xu.oous 1976-04-03 00:0 00001:00 2010-01-06 00:0

STA-NL00416,STA-NL00416

NL

STA-NL00418, STA-NLO0418
00433, STA-NL00433

NL

en-L ceumlaan, ,NL00416,1976-04-10 00:
FUM.AQ, 418, ﬁ%é’a‘ evest,Rotterdam,NLO0418, 1976

T
STA-NL00434,STA-NL00434,’
STA-NL00437, STA-NL00437,
STA-NL00441, STA-NL00441,

NL..
NL.
NL.

STA-NL00518 , STA-NLO0518 . NL

FVI.AQ, 434, 0+01:00,2013-01-01 00

er
IVM.AQ, , 433, vuaxdm -ri”oze-ia an, Viaardin
ﬁf{aram-v {C g =t 0
Py & ouxog-ru:oo,,sx .78749847,4.45084143,urn

Q4 - 02 00:00:00+01:00,,52.384723

STA-NL00520, STA-NL00520,

STA-NL00628, STA-NL00628
STA-NL0063
STA-!ILOOGJJ STA-NL00633,’
STA-NL00636, STA-NL00636

TA-NL00631, N]

NL

NL,

38165428 4. 54805938 urn:ogc:def:cr
4-01 00:00:00*01:00.,52 80472183,5.05084181, urr

1 00:00:00+01:00,51

A% AA.AALAALAT.AA =3

200z :00,,51.54111099,5.85361385,
Nut! ,H'L00133 1986-04-01 00200:004'01:00,,50 9030571 5. SSZZSS,urmogcxdei:ctlx
01 +01:00,50.90545, 5

wm,,lumv egveldve 00
IVH.AQ, , 22 W:v 1976-01-02 00:00:00+01:00,2013-01-01 oo:oo:oownoo 51.2675,5.561678,u
VM. AD.,230, est Houtakker-Biestsestraat, Hilvuenbeek NLOOZSO 1984-04-01 00:00:00+ 01'00,,51 51944,

”’m’é‘ﬁa 1989-01-19 00:00:00+01:00,2002-09-02 00:00:00+01:00, 51 430556 5.502781,urn:oc
0:00+01:00, ,51.63555908,3.91694736,urn:
§78-02-01 00:00:00+01:00,1999-01-01 00:00:00+01:00,51.213056,3.800842, urr
0,,51.29527664,3.74945831,urn+ogc:def :Crs
M},MN Den Haag-Rel uestraa n :ava e, m.oomc 1976-01-02 00:00:00+01:00,,52. 01805634 4. 28917211 urn:ogc:c

1d‘e‘n%m§ne:v'e“i 01 0. 0:00+01:00,2013-01-01 00+00:00+01:00,51.994722, 4280569, ur

+5
=01 00 00: 00001100,,51 91139221,4.32695293,urn:ogc:de!
0:00401: 00 51. 953889 4.443342,ux

4
010-11- 6 00:00: 00#01 00,51.805278,4.668911,urr

.971339,4.926397
g0:00+401:00,,52.120833,5.195567, ,urn:ogc:def:c
2.100833,5.177789,urn:
50159,5.61915016, umxogcxdgtxcrlxarsc

+NL00928,1978-01-01 00 00 00401:00,2000-02-08 00: 00 00+01:00,52.813611,6.669725,urn:o¢
,NL00934,1989-12-21 00:00:00+01+00,,53.33166504

/6.
IVE.AQ, , 913, Sa; t-utgetc%g% 976-04-02 00:00:00+01:00,2002-04-02 00:00:00+01:00,53.144722,6. 19945E
f\4.AQ, , 918 thomltes%;”, 0918,1976-04-02 00:00:00+01:00,,52.91691589,5.57349157,urn:ogc:def :crs:EPSG:425¢

0:00401:00,,51.. 43500137 I 36028624
0,,51.46972275,5. 47278357,uzn 109

Edits + GDAL ogr2ogr

ple_time  sample_valee

Browse
urn:ogc:def:crs:EPSG: w “bn-l‘ cip :m P
itasogetde 1 547 Hiverssm  PM10 20140501 200000
2540 Laren M0 20140501 200000
3 M0 Vokihoven L 20140501 200000
H3T e ogc detix 5044 Gemeri-flakel PM10 20140501 200000
6 245 Moercg M0 20140501 200000
7319 Vissingen PM10 20140501 200000
a1 Verray 10 20140501 200000
1% Nath 0 2014-05-01 200000
10 1% Heorior 10 20140501 200000
cxdet'cuzsmxlzss, 1118 V10 mw mmm
122% Hivarerboo  PM10 20140501 200000
4, urn:ogcides:c 1325 Woorsdrecht  PM10 20140501 200000
064181, urt 14 2% Enchoven ™o 20140501 200000
67 uenioge et < 18 237 P10 20140501 200000
16 240 M0 20140501 200000
17 41 Breda 10 20140501 200000
18 318 Terrauren 0 20140501 2000
19418 Rotiercam 0
2 &0 Viardingen  PM10
3700 e 21 & PM10
2 82 Dercrocht 10
73 444 Noordwi 0
PR 0
25 &6 ‘s-Graverhage PM10

J measuremerts_stators

123456789101112

pot

37 010900002066 1 00000F £ 1 TTACAEBSS 1 440CEF 8F 71917 1 E4AALD
35 010100002066 100000F 81CSS3EG0F 1 14400TAS2TICF 1204440
34 010700002066 1 00000EIE L5400CH02 1 SEOTATOF EF F 285842040
47 010700002006 1000001 £ 1 QABCDF F )8! T4004F GOGSF SOCA4940
42 010900002066 1 Q0000LSS S 45ECBA0E 1 2405880054086 D 34580
53 010900002066 100000231 1 1AC 1 CHF SODLOCOERF 2E670854980
43 010100002066 1 00000SEASCABF 198A 1 T4001CTF ATFAICS4940
38 010100002066 1 C0000SMEASDOF 68871 74006 TS0MG T I4540
¥5 0101000020661 000008 1871 FCOGRE2 ! F000BAZE OART 14340
19 010900002066 1 0000084 DECIF THGF 21 7800484639630 TIA540
43 010900002066 100000F 1 CTA0EOTIA1440E4CEF B FTDC24940
30 0101000020€6 100000CTF E4 TEOEE 701 14085 EEF 81F AEBTAMO
31 010700002066 1 C0000CHS 140602 1E4 15408 GHTCAED1F BCAM0
37 0109000020661 000008 * DACSES I 187 15400CCRSEEF F EBMMM0
45 0109000020E6 1000000TETOTF FCESC ! MOGEZB08G0F BUBASD
41 010900002066 1 00000L34F DISF 05 1F 1 380830101003ACDES0

DOES ! 1800EW0ACO 1 EF 54060
CCAL Y 140BCEDF BTF ABF 44580

2. Data Transformation (ETL)

13141516 7

validated  flle_name

0 2054050120 »
0 20940501205
0 2034050120 1
0 20340501201
0 2034050120 »
0 20940501203
0 2094050120 »
0 20940501205
0 20540501205
0 20940501201
0 2054050120 »
0 20940501205
0 20940501201
0 20340501205
0 2054050120
0 2094050120.»
0 2034050120 »
0 20940501205
0 2054050120 »
0 20%4050120.»
0 2094050120 »
0 20940501205
0 2034050120 »
0 20%4050120»



L .

pFoAl

Browse

Actions

§ PosigreSQL

gid fie_name Insort_time component
1376 2014052714 xmi 20140529 20.10:39. 728278 PM10
1377 2018052714 xemd 20140529 20:10:39 729051 PM10
1378 2014062714 ymi 2014-05-29 201039 729783 PM10
1379 2014082714 xmi 2014-05-29 20103973085 PM10
1380 2014052714 xmi 201 039731285 NO2
1381 20140827 14 xmi 2014-06-29 20.10:39. 732025 NO2
1382 20 ¥ 20140529 201039 732723 NO2
1383 2014052714 xmi 20140529 20103073344  NO2

PostGIS

station_ i
98

<Prev34asb6

ETL Step 3
SOS Publication

sample_id

18-PM10-27082014-14

78910111213 14 1516

sample_time
2014.0527 140000

929.PM10-270572014-14 2014.05.27 140000

34 PMI0-27082014-14
S37-PM10-2705/2014-14 201

485-N02-27/082014-14
486-NO2- 2705201414
487-NO2-27/052014-14
486-NO2- 2105201494
459-NO2-27T052014-14
81-NO2-27052014-14

2-2105/2014.14

2014.05-27 140000
05-27 140000
0527 140000
2014.05-27 140000
2014.05-27 140000
20140527 140000
20140527 140000
2014.05-27 140000
2014.0527 140000
-05-27 140000
0827 140000
0527 140000
2014.05-27 140000

2014-05-27 14.0000

a0

4-05-27 140000

17 18 19 X

21 22 Next

sample value valldasted

14
13
15
62
67
54
112
48
a5
78
89
47
2
14
53

q

-

-]

o0

o0

> © ¢

-

-

O
1

numericvalue
observableproperty
observation
ocbservationconsieliation
observationhasoffering
observationtype

offering
offeringaliowedfeaturetype
offeringaliowedobservationtype
offeringhasreiatedfeature
parameter

procedure

Via SOS-Transaction Protocol

Sensors

SENSors

Sensors

sensors

Sensors

SeNsors

sSensors

Sensors

5ensors

N SOS
PostGIS DB

97450
1260
87450
1260
97450

140
140
140
0
0
140

Srowse
Browse
Browse
8rowse
Srowse
Srowse

Browse

Srowse

Srowse

2. Data Transformation (ETL)



ETL Step 3

SOS-T Templates - InsertSensor

{{

"request": "InsertSensor",
"service": "SO0S",
"version": "2.0.0",
"procedureDescriptionFormat": "http://www.opengis.net/sensorML/1.0.1",
"procedureDescription": "{procedure-desc.xml}",

"observableProperty": |
"http://sensors.geonovum.nl/rivm-1lml/observableProperty/benzeen",
"http://sensors.geonovum.nl/rivm-1lml/observableProperty/C0",
"http://sensors.geonovum.nl/rivm-1lml/observableProperty/NH3",
"http://sensors.geonovum.nl/rivm-1ml/observableProperty/NO",
"http://sensors.geonovum.nl/rivm-1lml/observableProperty/NO2",
"http://sensors.geonovum.nl/rivm-1lml/observableProperty/03",
"http://sensors.geonovum.nl/rivm-1lml/observableProperty/PM10",
"http://sensors.geonovum.nl/rivm-1lml/observableProperty/PM25",
"http://sensors.geonovum.nl/rivm-1lml/observableProperty/S02"

1,
"observationType": [
"http://www.opengis.net/def/observationType/0OGC-OM/2.0/0M Measurement"
1,
"featureOfInterestType": "http://www.opengis.net/def/samplingFeatureType/0GC-OM/2.0/
SF_SamplingPoint"”
}}

2. Data Transformation (ETL)



{{

"request": "InsertObservation",
"service": "SO0S",
"version": "2.0.0",
"offering": "http://sensors.geonovum.nl/rivm-lml/offering/{station id}",
"observation": {{
"identifier": {{

"http://sensors.geonovum.nl/rivm-1ml/procedure/{station id}",

"procedure”:
"http://sensors.geonovum.nl/rivm-1lml/observableProperty/{component}",

"observedProperty":
"featureOfInterest": {{

"identifier": {{
"http://sensors.geonovum.nl/rivm-1ml/featureOfInterest/{station id}",

"value":
"codespace": "http://www.opengis.net/def/nil/0GC/0/unknown"
P},
"name": [
{{
"value": "{municipality}",
"codespace": "http://www.opengis.net/def/nil/0GC/0/unknown"
}}

1,

"geometry": {{
"type": "Point",
"coordinates": |

e} ETL Step 3
' SOS-T Templates - InsertObservation

}}
}},

"phenomenonTime": "{sample time}",
"resultTime": "{sample time}",
"result": {{
"uom": "ug/m3",
"value": {sample value}
H} 2. Data Transformation (ETL)

3}



ETL Tech

Progress Iracking

Track
Last Processed
Record in DB

"@j DhDPg/\dmir‘: PostgreSQL - |_Jsensors™ O rivm_Imi : ’j etl_progress :

Browse

Actions gid worker source table last id last_update
Edit | Delete 2 measurementsZ2sos measurements -1 2014-05-28 21:20:43.020645

Edit | Delete 1 filesZmeasurements Iml_files 673 2014-05-25 21:30:18.535358

2. Data Transformation (ETL)



ETL Tech
Tool: Stetl

e Framework for Streaming ETL

e Proven for Dutch datasets (Top10NL and BGT)

e Proven for INSPIRE ETL (BAG to AD, Top10 to TN)

¢ [ntegration with native libs: libXML, liobXSLT, GDAL/OGR
e Declarative programming using config files

e Call-back programming model

e Extensibility via own custom modules

e Free and Open Source (GPL) in Python

More on stetl.org and presentation

2. Data Transformation (ETL)



http://stetl.org
http://www.slideshare.net/justb4/2-stetlinspiretransformv1

ETL Tech
Tool: Stetl

@

2. Data Transformation (ETL)



measurements2sos.cfqg

[etl]
chains = input_ measurements dbquery|output_ sos observation_ insert

# for reading files from Apache dir listing

[input_measurements_dbquery]

class = measurementsdbinput.MeasurementsDbInput

host = {host}

database = {database}

user = {user}

password = {password}

schema = {schema}

table = measurements_stations

query = SELECT * from measurements_ stations WHERE gid > %d ORDER BY gid LIMIT 500
progress_query = SELECT * from etl progress WHERE worker = 'measurements2sos’'
progress update = UPDATE etl progress SET last id = %d, last update = current_ timestamp WHERE
worker = 'measurements2sos'’

[output_ std]
class = outputs.standardoutput.StandardOutput

# For inserting sensors

[output _sos_observation_insert] e C

class = sosoutput.SOSTOutput

host = {http host} ]

o e Stetl Config - Step 3
path = {http path} e On Ig ep
user = {http user}

password = {http password) SOS-T Publication

content type = application/json;charset=UTF-8
sos_request = insert-observation
template_file ext = json

template_file root = sostemplates

2. Data Transformation (ETL)



ETL Tech

Stetl Command - Step 3
SOS-T Publication

options="database=sensors schema=rivm 1lml host=localhost port=80
user=** password=** http host=sensors.geonovum.nl

http port=80 http user=** http password=**

http path=/sos/service"

stetl -c measurements2sos.cfg -a "Soptions"”

2. Data Transformation (ETL)



Services
WMS/WFS

e On RAW AQ Data tables
e Prepare data via Postgres VIEWSs

e Using GeoServer
¢ Using WMS-Time

Service URL
sensors.geonovum.nl/gs/ows

Viewer
sensors.geonovum.nl/heronviewer

3. Services


http://sensors.geonovum.nl/gs/ows
http://sensors.geonovum.nl/heronviewer

Services
WMS/WEFS via VIEWSs

Measurements with Station info, a.0. GeolLocation

CREATE VIEW rivm_lml.measurements_ stations AS

SELECT m.gid, m.station id, s.municipality, m.component, m.sample time,
m.sample value, s.point, m.validated,

m.file name, m.insert time, m.sample id,

s.local id, s.eu station code, s.altitude, s.area classification,
s.activity begin, s.activity end

FROM rivm_lml.measurements as m

INNER JOIN rivm lml.stations as s ON m.station_id =
s.natl station code;

3. Services



Services

WMS/WFS via VIEWS

Measurements with Station info, a.0. GeolLocation

vphppgbdm' (3 PostgreSQL” [ sensors™ erivm_hi": 4] measurements_statons

Browse

gid station_id municipality component

1 547
2 549
3 247
5244
6 246
7319
8131
9133
10 136
11138
12 230
13 235
14 236
15§ 237
16 240
17 241
18 318
19 418
20 433
21 437
22 442
23 444
24 445
25 448

Hiversum PM10
Laren PM10
Veldhoven PM10
Gemert-Bakel PM10

Moordik PM10
Vissingen PM10
Venray PM10
Nuth PM10
Heeron PM10

PM10

Hivarenbeek PM10
Woensdrecht PM10
Eindhoven PM10

PM10

PM10
Breda PM10
Terneuzen PM10
Rotierdam PM10
Viaardingen PM10

PM10
Dordrechit PM10
Noordwik PM10
PM10
‘s-Gravenhage PM10

12345678910111213141516 171

sample_time sample_value point

2014.05-01 20.00.00
2014-05-01 20.00.00
2014-05-01 20.00:00
2014-05-01 20:.00.00
20140501 20:00.00
2014-05-01 20.00:.00
2014-05-01 20.00:.00
2014-05-01 20:00:00
2014-05-01 20.00.00
2014-05-01 20:.00.00
2014-05-01 20.00.00
2014-05-01 20:.00:00
2014-05-01 20.00:.00
2014-05-01 20.00.00
2014-05-01 20.00:.00
2014-05-01 20.00:.00
2014-05-01 20:00:00
2014-05-01 20:00.00
2014-05-01 20:00.00
2014-05-01 20.00:00
2014-05-01 20:00.00
2014-05-01 20.00:00
2014-05-01 20.00.00
2014-05-01 20.00:00

37 0101000020E6100000F 41 T7TACAESBS1440CBFBF T19171E4A40
35 0101000020E6100000F 81 CS8BE90F 1144037AB2T2CF 1204A40
34 0101000020E610000069E45400CE692 154074 7TDFEF F 26844940
47 0101000020E61000001E19ABCOF FI8174094FB065F 58C44940
42 0101000020E6100000485146E0380€ 1240588009408ED 34940
53 0101000020E610000023111AC 1CEF SOD4OCOEBF2EGT0BB4940
43 0101000020E61000006EABCABF 196A174031C7TFATF43C54940
33 0101000020E6100000596ABD0F 6657174006 75036097734940
39 0101000020E6 1000008187 17COSBE21 T40908402E0A87 14540
19 0101000020E610000084DECIFTEHF 21 7403484639630 734940
48 0101000020E6100000F 1C740E07998 1440E4CBFB1FTDC24940
39 0101000020E6100000CTFE4ATEOEET01 140BFEEF81FAEBT4940
31 0101000020E6100000CEF 14CE021E41540F68T04ED1FBC4940
37 0101000020E61000008104C58F 3187 15400CCESEEFFEBB4940
49 0101000020E610000007ETOTF FCE4C 13406E280850F BCBAS4D
41 0101000020E6100000484F D35F 96 1F 1340830101003ACD4940
32 0101000020E6100000CD5296F FEIF E00405000F COFCBAS4940
32 0101000020E610000083EADESDF DOEB1 140DESADSCOT1EF 54540
32 0101000020E61000008889868F CCAE1140BCEIFBTF ABF 44540
35 0101000020E6100000A3203660A9CD 1 1406826F TBF CCE44940
29 0101000020E61000002C 1A420036051 240CCABI000TCES4940
25 0101000020€610000050CEESTFE80A124010E0F CIF 26264A40
33 0101000020E6100000C 1CAA14586431 1409A95999999094A40
27 0101000020E61000008ALASSA0ITT 11140D158F ASF 15054A40

validated flle_name

0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmil
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi
0 2014050120 xmi

3. Services



Services
WMS/WEFS via VIEWSs

——- per component last-captured measurements
CREATE VIEW rivm lml.v last measurements NO2 AS
SELECT DISTINCT ON (station_ id) station_id,
municipality, sample time, sample value, point, validated, gid, sample_ id
FROM rivm_lml.measurements_ stations WHERE component = 'NO2' ORDER BY
station id, gid DESC;

CREATE VIEW rivm lml.v last measurements O3 AS
SELECT DISTINCT ON (station_ id) station_id,
municipality, sample time, sample value, point, validated, gid, sample_ id
FROM rivm_lml.measurements_ stations WHERE component = 'O3' ORDER BY
station id, gid DESC;

-- per component time-series measurements
CREATE VIEW rivm lml.v_measurements NO2 AS
SELECT station_id,
municipality, sample_time, sample_value, point, validated, gid, sample_id
FROM rivm lml.measurements stations WHERE component = 'NO2'; 3. Services



Services
WMS/WES via VIEWSs

Last Measurements for Ozone

vwﬂ'ﬂ ﬂ PostgreSQL”™ (J sensors™ Qmm_m‘” ;:lv_hsz_muormms_of

Browse

station_id municipality Qid sample_time

107 Roerdalen 185728 2014-06-03 10.00.00
134 Venray 183455 2014-06-03 01.00.00
133 Nuth 185729 2014-06-03 10.00.00
138 185730 2014-06-03 10:0000
230 Hivarenbeek 185731 2014-06-03 10:00.00
235 Woensdrecht 185732 2014-06-03 10:00:00
236 Endhoven 185733 2014-06-03 10:00.00
241 Breda 185734 2014-06-03 10.00.00
247 Veidhoven 185735 2014-06-03 10:00.00
301 Schouwen-Duiveland 185736 2014-06-03 10.00.00
318 Ternouzen 185737 2014-06-03 10:00:00
404 ‘s-Gravenhage 185738 2014-06-03 10:00.00
418 Rotterdam 185739 2014-06-03 10.00.00
433 Viaardingen 185740 2014-06-03 10:00.00
437 185741 2014-06-03 10.00.00
442 Dordrecht 183722 2014-06-03 02.00.00
484 Noordwik 185742 2014-06-03 10:.00.00
L0 ‘s-Gravenhage 185743 2014-06-03 10:00:00
537 Haaslem 185744 2014-06-03 10:00.00
538 Wieringermeer 185745 2014-06-03 10:.00.:00
564 Haariemmermoer 185727 2014-06-03 10:00.00
631 185746 2014-06-03 10:00.00
633 Woerden 185747 2014-06-03 10.00.00
639 Utrecht 185748 2014-06-03 10:00.00

sample_value point

83 0101000020E610000070CSF SDF 182C 18405589F S3F658F 4940
40 0101000020E61000008EABCABF 196A174031CTFATF43C54540
98 0101000020E6100000596ABDOF G387 1740D675036097734940
94 0101000020E61000008406CIITEIF 21 7403484639630 734540
74 0101000020E6100000F 1 CT40E0TI98 1440E4ACEFBI1FTDC24940
25 0101000020E6100000CTFE4TEOEETO1 1408FEEFS1FAEBT4940
59 0101000020E6100000CEF 14C6021E4 1540F 68704E01FBCAS40
58 0101000020E6 100000484 F D3SF951F 1340830101003ACD4540
96 0101000020E61000008SE4A5400C652 154074 TOFEF F 28844940
64 01010000206 1000000CD4SATFESSS0F 404 F ASFBF F 59014940
S0 0101000020E6100000CDS299F FEIF EODS0S00SF COF CBAS4940
53 0101000020E6100000DF 400487 1C281 14002CS509COF DOS4AL0
44 0101000020E61000008IEADEDFDOEB1 140DESADSCO1EF 54940
24 0101000020E61000008889886F CC4E11408CEIFBTFASF 44940
38 0101000020E6 100000A3203660A9CD 1 1406826F 7TBF CCE44540
6 0101000020E61000002C 1A420036051240CCABO0007CES4540
55 0101000020E6 10000090CSEBTF880A124010E0F COF 26264A40
46 0101000020E61000008A4ASSALGTT 111400 158F AGF 15054A40
38 0101000020E61000005S8EE27F 9F 97 124061 5308600 A304A40
65 0101000020E610000088E01CEOOF 3414401 T10FB1F01674A40
56 0101000020E610000084 1EBE4C1411134004F 15681 CA244A40
86 0101000020E61000007COOE2TF027TA164083AD0G8068394A40
61 0101000020E6100000E23COCCOTASATIIL01763501DCT 114440
54 0101000020E61000000AS9F 44E057C 1440EE050 1 5AD 1084A40

validated

1 2 Next > Last >>

sample_id

0 107-03-0306/2014-10
0 131-03-00062014-01
0 133-03-03/06/2014-10
0 138-03-00062014-10
0 230-03-03/06/2014-10
0 235-03-030672014-10
0 235-03-03/06/2014-10
0 241-03-0306/2014-10
0 247-03-00672014-10
0 301-03-0306/2014-10
0 318.03-.000672014-10
0 404-03-03/06/2014-10
0 418-03-03062014-10
0 433-03-0306/2014-10
0 437-03-0306/72014-10
0 442.03-00062014.02
0 444-03-03/06/2014-10
0 445-03-00062014-10
0 537-03-03/06/2014-10
0 538-03-03062014-10
0 564-03-030672014-10
0 631-03-0306/2014-10
0 633-03.00062014-10
0 639-03-03/06/2014-10

3. Services



About & Status

", Server Status
GeoServer Logs

&% Contact Information

¥ About GeoServer

Data

|9} L;f"l-f' :'rl“"‘.t"-"‘
WA renaesoc
WwOnNCSSDaces
Stores

1 L -’f"l“".'

&l Layer Groups

v Styles

Services

B WCS

S Coverage Access

Tile Caching

B Tile Layers
™

@ Caching Defauits

~
B Gridsets

= Disk Quota

GeoServer

Services
WMS/WFS

Edit Layer

Edit layer data and publishing

sensors:measurements_no2

Configure the resource and publishing information for the current layer

Data Publishing Dimensions

Time

™ Enabled

Attribute
sample_time $

End Attribute (Optional)

Choose One §
Presentation

Interval and resolution 3
Resolution

Years Months Weeks Days  Hours

0 0 0 0

Elevation
Enabled

Tile Caching
Minutes Seconds
0 0

S Time

3. Services



Services
SOS

e Using 52North SOS
e Fasy setup via Tomcat deploy + Admin GUI
e Data population via SOS-T

Service URL
http://sensors.geonovum.nl/sos/service?

3. Services


http://sensors.geonovum.nl/sos/service?

Services -SOS

< C' | sensors.geonovum.nl/sos/client

#** Apps [ Deelen, Netherlanc @ Weer Outerto [ KNMI @ WeerAveen % Buienradar  [) Files © Nu.nl B Facebook W Twitter [[}] Linkedin @ Openlayers & Ext)S3.4

52°North SOS Test Client north

Choose a request from the examples or write your own to test the SOS. exploring horizons

Examples

NOTE: Requests use example values and are not dynamically generated from values in this SOS. Construct valid requests by changing request
values to match values in the Capabilities response.

SOS ; 2.0.0 ; JSON . DescribeSensor

“»

“»

Load a example request ...

Service URL

http.//sensors,geonovum,nl/sos/service

Request
POST . application/json application/json Permalink  Syntax ~

{
“request”: “"DescribeSensor”,
"service”: "SOS”
‘version”: '?.0.6",
"procedure”: “http://sensors.geonovum. nl/rivm-1al/procedure/807",
"procedureDescriptionFormat™: "http://www.opengis.net/sensorMl/1.0.1°

Response

200 0K
Date: Tue, @1 Jul 2014 12:21:23 GMT 3. Services
Content-Encoding: gzip

Caoaminms Amamrbhars™y A 9



Clients

e WMS/WES - “HeronViewer”
e SensorWebClient - 52North
e SOS.|s - JavaScript - 52 North

Links via
sensors.geonovum.n|

4. Clients


http://sensors.geonovum.nl

Clients - WMS/WFS - HeronViewer

feronViews ewer?t SOSPilot
“ | 4+ (© sensors.geonovum.nl ¢
<« SOSPilot HeronViewer - Version 1.0 - Made with Heron »
Active Layers + 1:1536001 viQI) 2 x5 == "8 & TP & o » Time Series Slider
- - - Feature Info X Aurich) - Date: 2014 (- 05 (-24 { Time: 08 {:00 (:00 §
= o ‘
D P ——— - RIVM - Measurements NO2 | RIVM - All Stations .
& (1 BRY (PDOK) fosg e <. v =
& ¥ OpenBasisKaart OSM + 3 Results @ Clear || |Detail gjDownload> . | .
& | Luchtfoto (PDOK) Station_id  Municipality Sample_time Sample_value Validated Bunde e
B ] + 561 Haarlemmermeer 2014.05-24T08:0000  24.0 0 | =
& | |Blanco ’ y Leg
1 564 Haarlemmermeer 2014-05-24T08:00:00 220 0
= 3 RIVM LML Dorpe KNMI - Rain Radar (Color)
@ M AQ Stations (WMS) — —
(@ [ AQ Stations (Active WFS) k57 801 @ ooe, 100
3 (] Carbon monoxide (CO) - WMS Ak Emmenq | "Haren
3 Ammonia (NH3) - WMS Emmelcord S s Hoogeveen, = "o s 1.6
° Loev e 2 onoen
& | Last Measurements NH3 o @ P Meppe
@ (¥ Time Series Measurements NH3 N e U : F10.0
() Nitrogen Oxide (NO) - WMS g o » Fliinge
= ‘—J Nitrogen Dioxide (NO2) - WMS s — 3.2
@ | Last Measurements NO2 5 St @""".
& @ Time Series Measurements NO2 L Deventer ganneiney -1.0
3 (] Ozone (03) - WMS ApAﬂoom o Enschedeéi_r " Ocher
3 ] Particulate Matter (PM10) - WMS 7N ’ 0.3
= ‘) Sulfur Dioxide (SO2) - WMS @ @} {
&8 |_ Last Measurements SO2 Amhem .'-‘;':t Doetinchen * Billerbe 0.1
v : s=—- " .y ¢
Kmﬁ Mmzm Series Measurements SO2 < o’. o | o dercen e/m2/m
93 e T umeg@. SN B >4 ® RIVM - Measurements SO2
@ M KNM - Rain Radar (Color) e "' A4 | e et FNN g UsImen @

4 () Kadaster

4 () PDOK

3 [_J RO COnline

4 [__) Scratch folder

Add Layers (Experimental)
Bookmarks

+

e -Selm' \ 2
*  RIVM - Measurements NO2
Qfleckllngl

d.« RIVM - Measurements NH3

RIVM - All Stations
I A Active Stations

oWuppem A Inactive Stations

° o

Jiter ) _'.‘ 2 |

Gent
L]
(SRt 9CT) Bruxelles  ><haerbeek
e Harelbeke ¢ -Bmssclé.- >
L
koo SOkm ] Uccle' ¥

4. Clients
EPSG:28992 X: 246176960 Y. 564713.920



http://sensors.geonovum.nl/heronviewer

Clients - SOS - SWClient - 52N

ot Diagram

Legend
@ Q 7
‘n [\ | ' 'v 1\ - B l\ \
f \ | /| "‘. \ \ A N\ A
I," |.' ' | | ‘.l .'l ~|..' |"\ 1‘ f I‘;‘ V( ,| /\ /\ A
H ll l ll l. nll ."‘I'. |"-. | / "' |
|

%
\ \ Jh ,-A |I‘
\ \ I\ | I l'| 1\ ".I| ‘I" |
"l‘ || l‘ "' ' A \ "l '| ||’l \l ||"‘ l" ",l b/"':
| v ’\' || V| N !
| [ | | N |
\ "'-. [
I" I' \
' ~‘
| | 'l

4. Clients



Clients - SOS - SWClient - 52N

Parameter; PM10 [ug'm3]
Station: hitp.isersors, geonovum, nivivm-iImiTeatureOfinoresyss 1 o
01.052014 19:00 (39 up'm3) 10 06.05.2014 19:00 (17 ugpm3) L
38
PM1 rivm-
ImUtestureofinte | =
R
PM10@nttp-i'sensors.geonovum.nlirivm.
ImUfeatureOfinterost/s4s | :
3
30
=
23
z
)
g . i
)
2=
! 21
. /
4 0

" /A

E
gy

0
°
8
7
é
5
4
S1141200 PM S214 1200 AM 52141200 PM 53141200 AM 5314 1200 PM 5414 .:1“'.:“ S4141200 PM 55141200 AM S5141200 PM S0 141200 AM S0014 1200 PM
421141200 AM 4201141200 AM $514 1200 AM 12141200 AM

4. Clients



[Offering For Sensor 1§] I
\Offering For Sensor 1 | |
Offering For Sensor 1 |
\Offering For Sensor 1 | i
|Offering For Senser 1 b
¢

[

Search '{
b

List all ¢

Offerinas

» Observed Properties

Plot / Table

Dartre Range

12014-05-1

'2014-05-3)

™ Add To Existing
B8 Download Data

Clients - SOS - SOS.js - 52N

Map

50

S
o

NO2 / ug/m3
S 3
NO2 / ug/m3

[
o

40

N w
o o
NO2 / ug/m3

[
o

N
v

N
o

bt
o

Table
50

BN
o

NO2 / ug/m3
S 3
02 / ug/m3

[
o

30

N
v

N
o

B http://sensors.geonovum,nl/riven-Imi/featureQfinterest/ 107 NO2
http://sensors.geonovum.nl/rivm-Imi/featureOfinterest/ 13 ¥ NO2
I http://sensors.geonovum.nl/rivm-imi/featureCfinterest/ 133 NO2
Bl http://sensors.geonovum,al/rivm-Imi/ ca:urcoﬂr’crcst,fn NO2
Wl hup://jsensors.geonovum,nl/rivm-imi MeatureOfigterest/ 133 NO2 l

b AR |

N

VWV

’ t £
Time: 2014-05-05T22-00:00,0007 | '
Value: 23.00 ug/m3 ! ' : ! \
W\ A
Ny,
v

0

May 7 May 8 May 9 May 10May 11May 12May 13May 14May 15

Time

MM/ ‘w/‘\)\/\vkm_r\ﬂ_m_,j\v

This app uses the s0s-is client library. First list all offerings (RIVM AQ Measurement Stations). Select an offering, then an observed
property like NO2. The observed property's data will then be plotted and tabulated. By default, a rolling month's worth of data is
shown, but specific dates can be selected via the Date Range controls under the Controls menu item. To overplot further data,
check the Add To Existing control before selecting an additional observed property.

Mectadxa

Offering for sensor 133

Data Availability
Staets: 20140801 T19:00:00 0007
Ends: 201405-27T06:00:00.000Z

v"lﬁp

Plot comtrols

Daxte Range

¢ Enter date s YYYY-MM-DD

o Or pick from date scloctor

Overplot fanber observed properties by
chocking Add To Existing

Subsct the plot by dragging & selection
across the plot (or across the Jower
overview plotk dick amywihere on the
overview plot to reset

Use the mouse scrollwhbeel to 200m infout
Realign the plot vertically by dragging
Click oo any two points on the plot 10 se¢
summary statistics for data on that interval
Dowsload the daea via the Download Data
bution

4. Clients



Automated AQ
Reporting

Geonovum PoC using VWeb services
with Stetl



AQ Reporting - Architecture
v 4

Dataflows
B,C,D,E,F

l‘

T JSON Docs

Web Services

‘
‘

Database | = = = = = |Database | = = = = =

4. Clients



AQ Reporting - ETL

i
Dataflows
B,C,D,E,F

T XML Docs
Stetl TN
ETL Config XML Template
Docs (Jinja2)
Stetl
Custom
Python

T
o o8 e

Web Services

4. Clients



Stetl Config - Dataflow D

# Example dataflow-D (Assessment Methods metadata) report generation using Stetl with Jinja2 templating filter.
# The input data comes directly from a WFS providing station info.

# The template files and global variables (globals.json) are under templates folder.

#

# All rendered output under output/

#

[etl]

chains = input_json|dataflow-D_template | output_dataflow-D_file

[input_json]

class = inputs.fileinput.JsonFilelInput

file path = http://sensors.geonovum.nl/gs/ows?service=WFS&request=GetFeature
&typeName=sensors:active_stations&outputformat=JSON&srsName=EPSG:

# Advanced gml templating with globals for more or less static content
# in rivm-globals.json like id-prefixes and contact info etc
[dataflow-D_template]
class = filters.templatingfilter.Jinja2TemplatingFilter :x(rv1l_
template file = templates/dataflow-D.jinja2
template_globals path = input/globals-rivm.json T
emplate
[output dataflow-D_file] P
class = outputs.fileoutput.FileOutput
file path = output/dataflow-D.xml

4. Clients


http://sensors.geonovum.nl/gs/ows?service=WFS&request=GetFeature

Stetl Config - Dataflow D - WFS Data

{"type": "FeatureCollection", "totalFeatures": 109, "features": [
{
"type": "Feature',
"id": "active stations.fid-7d46fd2a 14864b87f63 17c8",
"geometry": {
"type": "Point",
"coordinates": [3.91694736, 51.63555908]
},
"geometry name": "point",
"properties": {
"gid": 19,
"local_id": "STA-NLOO301",
"natl_station_code": "301",
"eu_station_code": "NL0O0301",
"name": "Zierikzee-Lange Slikweg",
"municipality": "Schouwen-Duiveland",
"altitude": -1,
"altitude unit": "m",
"area_classification": "http://dd.eionet.europa.eu/vocabulary/aq/areaclassification/rural”,
"activity begin": "1976-01-01T23:00:00Z",
"activity end": null,
"version": "",
"zone_ name": "Zuid",
"lon": "3.91694736",
"lat": "51.63555908",
"zone_code": "NL0O0300",
"pollutants”: "NO,NO2,03"

"type": "Feature',
"id": "active_stations.fid-7d46fd2a_14864b87£f63 17c9",
"geometry": {

"type": "Point", .
"coordinates": [5.85361385, 51.54111099] 4. Clients



Stetl Config - Dataflow D - Template

<!-- START STATIONS -->
% for feature in features %}
<gml : featureMember>
<aqd:AQD_Station gml:id="{{ feature.properties.local_id }}">

<ef:inspireld>

{{ macros_inspire.render_inspire_id(globs.namespace, feature.properties.local_id) }}
</ef:inspireld>
<ef:name>{{ feature.properties.name }}</ef:name>
<ef:mediaMonitored xlink:href="http://inspire.ec.europa.eu/codeList/MediaValue/air"/>
<ef:geometry>

{% set gml_id = 'STA G-%s' % feature.properties.local_id %}

{{ feature.geometry | geojson2gml(source_crs=crs, target crs=4258, gml id=gml_id,

1 format='GML3', gml longsrs='YES') }}
</ef:geometry>
<ef:measurementRegime
xlink:href="http://inspire.ec.europa.eu/codeList/MeasurementRegimeValue/continuousDataCollection"/>

<ef:mobile>false</ef:mobile>
<ef:operationalActivityPeriod>

<ef:OperationalActivityPeriod gml:id="STA_ P-{{ feature.properties.local_id }}">

<ef:activityTime>
<gml:TimePeriod gml:id="STA T-{{ feature.properties.local _id }}">
<gml:beginPosition>{{ feature.properties.activity begin }}</gml:beginPosition>
<gml:endPosition indeterminatePosition="unknown"/>
</gml:TimePeriod>
</ef:activityTime>

</ef:0perationalActivityPeriod>
</ef:operationalActivityPeriod>
<ef:belongsTo xlink:href="{{ globs.namespace }}/NET-NLO1OA"/>
<aqgd:natlStationCode>{{ feature.properties.natl station_code }}</aqgd:natlStationCode>
<aqd:municipality>{{ feature.properties.municipality }}</aqd:municipality>
<aqd:EUStationCode>{{ feature.properties.local id }}</aqd:EUStationCode>
<aqgd:meteoParams xlink:href="{{ globs.dataflow D.meteo params }}"/>
<aqd:areaClassification xlink:href="{{ feature.properties.area classification }}"/>

<aqgd:altitude uom="{{ feature.properties.altitude unit }}">{{ feature.properties.altitude ¥}</
d:altitude> 4. Clients
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AQ Reporting Status

® Dataflows B,C,D more or less done
® Main issue is lack of source data

® See GitHub for code:
https://github.com/Geonovum/sospilot/tree/
master/src/ag-report

® Very quick way to develop, about one day per
dataflow


https://github.com/Geonovum/sospilot/tree/master/src/aq-report

AQ Reporting
Recommendations

® Store all relevant data in database(s) - PostgreSQL!
® Expose data via web services:WFS, SOS, Custom
® | et these web services provide JSON (i.s.o. XML)
® Keep the SOS basic/let ETL do the AQ reporting

® Use template substitution as ETL mechanism



Weather Station

Geonovum Weather station -

datastream integrated
into WMS/WES and SOS



Architecture

RaspberryPi
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Result - Reporting

sensors.geonovum.ni

AMERSFOORT, THE

NETHERLANDS wecwn v2.7.0

Current Weather Conditions

27-0Oct-2014 11:00

Home Week Month

Outside Temperature

12.7°C

Wind Chill

12.7°C

Heat Index

12.7°C

Dewpoint

11.3°C

Humidity

91%

Barometer

1024.0 mbar

Barometer trend (3 hrs) |0.0 mbar

Wind

3.0 m/s from 190° (S)

Rain Rate

1133.9 mm/hr

High Temperature
Low Temperature

13.0°C at 10:33
10.1°C st 08:28

High Heat Index
Low Wind Chill

13.0°C at 10:33
10.1°C at 08:28

High Humidity
Low Humidity

100% at 04:24
87% at 10:33

High Dewpoint
Low Dewpoint

12.2°C at 10:15
9.0°C at 07:52

High Barometer
Low Barometer

1024.0 mbar at 00:01
1023.0 mbar at 00:50

Today's Rain

0.0 mm

High Rain Rate

1200.7 mmy/hr at 00:01

High Wind

3.5 m/s from 190° at
10:33

Average Wind

2.4 m/s

RMS Wind

2.5 m/s

Vector Average Speed
Vector Average
Direction

2.4 m/s
193°

Weewx uptime: 0 days, 6 hrs, 57 minutes o
me: 0 days, 6 hrs, 58 minutes /
A

Latitude: 52° 09.36'N
Longitude: 005° 23.27'E
Altitude: 20 meters

LY Yearly

: 21:00 03:00
27/10/14 11:00

23:00 03:00
27/10/14 11:00

£ F1] 03:00
27/10/14 11:00

oo 21:00
27/10/14 11:00

15:69

27/10/14 11:00

27/10/14 11:00

21:00 3100

21:00 0): 00

27/10/14 11:00

21:00 03:00

27/10/14 11:00




Result - Publish to Weather Community

Ceonovum Weather | Personal Weather Station: IUTRECHT96 by Wunderground.com | Weather Underground e

4 b Lt + . www.wunderground.com;‘::vvrs::rt.-nr weather-station/dashboard?ID=IUTRECHTO96#history (oA o

Personal Weather Station Info

(#) Weather Station ID: IUTRECHT96 Contact owner with feedback or questions »

Station Name: Geonovum Monitor PWS on your Wunderground blog »

Visit Website »
View full-screen RapidFire [Flash] »
Download current conditions XML »

Download observations XML »

Latitude / Longitude: N52°9'8" E5°22' 20"
Elevation: 43

City: Amersfoort
State: UTRECHT

Hardware: Davis Vantage Pro2 [Wireless)

Software: weewx-2.7.0
Owner: DutchMountains




sh to Weather Community

< 2| + www.wunderground.com , ¢ O
WEATHER Maps & Radar Severe Weather News & Blogs Photos & Video More v
¥\ UNDERGROUND
Deelen, NL Soesterberq, Nl - N N o ’ )
6.4 °C Overcast 63°C Partly Cloudy .)'_1f<‘3\'_‘f.':l_‘l'i';, Netherlands Amsterdam, Netherlands

((.)) Geonovum |UTRECHT96 [About this PWS)

Forecast for Amersfoort, UTRECHT >521525.372>13 m

PWS Data PWS Widgets WunderStation PWS Blog My PWS
[ e
# Status:
PWS viewed 3592 times since January 1, 2015
Satellite Webcam # Compare Current Conditions station reported 4 minutes ago
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Result - WMS-Time/VWFS

o p—— . -
@ sensors. geonovum.n o

SOSPilot HeronViewer - Version 1.0 - Made with Meron
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Result - SOS Integration

4 ~ 4+ [} sensors.geonovum.nl ! c

olt Diagram Q £ Settings @ Map view

| Legend

~ 14 u | http://sensors/weather/featureOfinterest/33
‘ | . http://sensors/weather/obsProperty/outtemp (
a0 ' l‘ \ ' deg)

hitp//sensors/weather/procedure/33
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Demo
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Discussion

6. Discussion



Open ltems/TODO

Tracked on https://github.com/Geonovum/sospilot/issues

e Source data

e http://www.Iml.rivm.nl/xml or
o http://www.Iml.rivm.nl/sos

e Stations info
e name attribute Eionet only municipality

e Standardize/Harmonize SOS Model Elements
e pollutant naming, codelists

e Time format (timezone) from source to SOS
* INSPIRE-related
e 2 Client-frameworks: SOS.js and SWC

(Historical ther data in WMS-T and SOS
@0®\ istorical) weather data in an .

6. Discussion


http://www.lml.rivm.nl/xml
http://www.lml.rivm.nl/sos
https://github.com/Geonovum/sospilot/issues

