Norway
grants

06/09/2023

METEO

Norwegian
Meteorological
A Institute

Unitatea Executivd pentru rl
Finantarea Invatdmantului Superior,

a Cercetdrii, Dezvoltarii si Inovarii ea y

ROMANIA

Annotated Atlas

Abdelkader Mezghani
Hans Christian Nenseth

Bard Saadatnejad
WeADL 2023 Workshop

The workshop is organized under the umbrella of WeaMyL, project funded by the EEA and

Norway Grants under the RO-N0O-2019-0133.
Contract: No 26/2020

Working together for a , competitive and inclusive Europe 1



METEO
D :I L@g}fﬂﬂ[l Norwegian
Unitatea Executivd pentru | MEtGOFOIOQICGl
Norway Fin c ntar t | D; maltt ului Su zjgir?ir, ea AA |nStitUte
grants y ROMANIA

Web-Application

- What is the Annotated Atlas?

- Whois it intended for?

- Components of the Annotated Atlas

- Deployment of the Annotated Atlas

- How it is linked to other WeaMyL components?
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What is the Annotated Atlas?

It is @ web browser based tool for searching through and analysing
weather warnings issued as Common Alerting Protocol (CAP)
documents.
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Who is it intended for?

Research meteorologists

- Easy access to source observation datasets
- Identify good training data for machine learning

Operational meteorologists,

- Analyse the weather warnings proposal
- Review earlier warnings
- Give the earlier warnings hit rate grades

Flowchart of the main components of the Annotated Atlas
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Components of the Annotated Atlas

- Front-end

User tools
CouchDB
CAP Files

- Back-end
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MEtAlert Search
MEtAlert Ingestor
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Annotated Atlas
“Frontend”

User Tool <

Annotated Atlas “Frontend”
Annotated Atlas “Backend”
Other MET Services

WeaMyL

Annotated Atlas Tools
“Backend"”

3. Generate MMD

‘CAP File Buffer
Data Index (UUID

S-ENDA Tools

Flowchart of the main components of the Annotated Atlas
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‘Follow the data”

Annotated Atlas of meteorological events

S-enda

request data access

int
pnoTc g THREDDS data access

submit
search/evaluation
via web form in

[System]

browser request data on
[https] o behalf of usaF route requests to METCAP API METCAP DB
o :: i —_— HTTP SEVER [https] -
o ; retrieve GeoJSON
SEEL send evaluation _ INGINX] FastAPl, A high-performance, documents
T web framework for building [https] ___— CouchDB. A scalable

multi-master sync database
with an HTTP/|SON AP|

APIs with Python

|
|
|
|
|
|
s o . |
—— [https] \ REST API [REST] i _ store evaluation _ _ i INoSQL]
T
|
|
|
|
|
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Browser interface

. specify your search
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O B https://annotated-atlas-dev.ks

Meteorologisk

institutt

™MV

Search parameters
Phenomenon

Different kinds of meteorological weather conditions
County Names

Alist of counties

Only works on polygons of this format [61.2481, 5.45023] [58.8953, 8.23162] [61.6041, 11.5933)
Colour

Colour is a combination of certainty and severity

Onset Expires

SEARCH CLEAR
/

Nordiond
Norrbottens
lan
S
-
Vosterbottens (
Norge (& Ian )
% 2
Trandelag J/,
{ " Jamtlands
1ag Vosternorrlands

Mere og. ) lan
Romsdal
| Sverige /

Givieborgs)

Innlandet J. Dalarnas ldn {
& Vestland e
\ =
Bergen )
t |
Ogo _Vormlonds
5 len
Vestfold { @
0g Telemark f
& q \f Stockholm

o on
’_//, Goteborg
) -
(D)
o =

= Yol

b 4 i

Vastra Gotalands.
o ~ 2
/(/ /

== Leafiet | © OpenStreetMap contributors

Worki

Annotated Atlas Q

= Not logged in

Results (0]

Area
Description

Phenomenon Colour Annotated

The table shows a list of CAP files for given search parameters

Selected warning to annotate

Phenomena of current warning
Corrected value

Colour of current wamning

Threshold of current warning Corrected value

Comment to selected warning

Overall evaluation

SAVE CANCEL

Duration

CAP
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Browser interface

. dynamically updated dropdowns
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File Edit View History Bookmarks Tools Help o & &
< O MAP API-Swagger Ul X 8] Annotated Atlas X | + v
<« C O B8 =2 https://annotated-atlas-dev.k8s.met.no 60% W ©@ 8 =

O demo [Odev O metcap Dmap [(DOWeaMyL [DAirport (O metfare [DOstack [(Dtest (Omet [ misc [(DJfag

Ed Developerweek 2023 (D kurs (@) https://chat.openai.co...
Mosgarolagisk Annotated Atlas Q = hategestin
A~ Institutt

Search parameters Results [0]

F v
———— Phenomenon Colour Area Description Annotated Duration cap

blowingSnow

e G e v e P

arivingConditions
forestFire
gale
ice
icing
lightreng
polartow
[ )
Selected warning to annotate

+|

Stockain
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Browser interface

. number of results

. links to data sources

Matsarciagisk Annotated Atlas Q (= Netloggadl

institutt

~~MN

Search parameters Results [42]
rainFlood
Different kinds of meteorological weather conditions Phenomenon Colour Area Description Annotated Duration CAP

County Names

Alist of counties - Eastern Norway and 2022-08-15T16:00 /
v rainFlood Yellow Rt Actual S A

Trendelag and 2022-08-16T12:00 /

Only works on polygons of this format [61.2481, 5.45023] [58.9953, 9.23162] (61.6041, 11.5993] \ rainFlood Yellow N s Actual " A
Colour 3
Colour is a combination of certainty and severity
R — ol Parts of Vestland and r— 2022-08-03T06:00 / A
v
01.08.2022 00:00 ) 30.06.2023 00:00 ) Persandiomadal 2022-08-03T16:00

Onset Expires

i 2022-08-12T19:00 /
SEARCH CLEAR v rainFlood Yellow Parts of @stlandet Actual 9099-06-13T14:00 A
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+ Display interface

. Display the warning on a map

. Updates to data sources

Norge

Sverige

Bergen

Vastra

Goteborg
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Selected warning to annotate

Phenomena of current warning

Rain flood

Colour of current warning Corrected value

yellow -
Threshold of current warning Corrected value

no value given -

Comment to selected warn ng

Suom
Finlar

Overall evaluation

Helanki SAVE  CANCEL

®

Tallinn

Eesti

g Latviia
== | eaflet | © OpenStreetMap contributors
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Browser interface

. view the original CAP document
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Browser interface

. Submit a request for THREDDS data access (Findability, Accessibility, Interoperability, Reusability: FAIR)

iatenrologisk Annotated Atlas Q= Notloggedin

institutt

™M

Search parameters Results (42)
rainFlood
Different kinds of meteorological weather conditions Phenomenon Colour Area Description Annotated Duration CAP

County Names

Alist of counties Eastern Norway 2022-08-15T16:00/
A rainFlood Yellow Actual
. and Rogaland 2022-08-16T22:00 A

https:/thredds.met.no/thredds/fileServer/remotesensingsatellite/polar-swath/2022/08/14/npp-viirs-
mband-20220814064612-20220814065443.nc

https:/thredds.met.no/thredds/fileServer/remotesensingsatellite/polar-swath/2022/08/14/noaa20-
viirs-dnb-20220814141251-20220814142248.nc
https:/thredds.met.no/thredds/fileServer/remotesensingsatellite/polar-swath/2022/08/12/npp-viirs-

Only works on polygons of this format (61.2481, 5.45023] [58.9953, 9.23162] (61.6041, 11.5393)

Colour

Colour is a combination of certainty and severity

01.08.2022 00:00 G 30.06.2023 00:00 g iband-20220812040454-20220812041739.nc
» https:/thredds.met.no/thredds/fileServer/remotesensingsatellite/polar-swath/2022/08/15/noaa20-
Onset Expires viirs-dnb-20220815085222-20220815080343.nc

https:/thredds.met.no/thredds/fileServer/remotesensingsatellite/polar-swath/2022/08/13/noaal3-

SEARCH  CLEAR : -met. i
avhrr-20220813155223-20220813160343.nc

o _httne-/lthradde mat nalthradde filaCaninar/romntncancinacatallita/nnlar cwath /2022/NR /19 Innn viire 12


https://en.wikipedia.org/wiki/FAIR_data
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THREDDS

OPeNDAP
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OPeNDAP Dataset Access Form

Action: .t Ascil | Get Binary || Show Help |

Data URL: ‘https://thredds.met.no/thredds/dodsC/remotesensing/reflectivity—nordic/2023/06/yrwms-nordic.mos‘

Global Attributes: |unlimited Dimension: time

Variables: [7] time: Array of 32 bit Integers [time = 0..125]
time: |

units: seconds since 1970-01-01 00:00:00 +00:00

axis: T

long name: time

standard name: time

’_Chunksizes: 1024 4

[[] Xc: Array of 32 bit Reals [Xc = 0..1693]
Xc] |

axis: X

standard name: projection x coordinate
units: m

_ChunkSizes: 1694

[ YC: Array of 32 bit Reals [Yc = 0..2133]

Working together for a , competitive and inclusive Europe 13
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C O 8 & https://thredds.met.no/thredds/wcs/remotesensing/reflectivity-nordic/2023/06/yrwms 120% 9 ©

[L file does not appear to have any style information associated with it. The document tree is shown below.

_Capabilities version="1.0.0">

THREDDS SessNONE <oos>

ccessConstraints>NONE</accessConstraints>
HHS rvice>
W(CS Capabilities sability>
lequest>
:GetCapabilities>
-<DCPType>
—<HTTP>
—<Get>
<OnlineResource xlink:href="https://thredds.met.no/thredds/wcs/remotesensing/reflectivity-nor
/2023/06/yrwms-nordic.mos.pcappi-0-dbz.noclass-clfilter-novpr-clcorr-block.nordiclcc-1000.202306
</Get>
</HTTP>
</DCPType>
:/GetCapabilities>
:DescribeCoverage>
-<DCPType>
—<HTTP>
—-<Get>
<OnlineResource xlink:href="https://thredds.met.no/thredds/wcs/remotesensing/reflectivity-nor
/2023/06/yrwms-nordic.mos.pcappi-0-dbz.noclass-clfilter-novpr-clcorr-block.nordiclcc-1000.202306
</Get>
</HTTP>
</DCPType>

06/09/2023 Working together for a , competitive and inclusive Europe 14
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THREDDS

WMS Capabilities
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C O B = https://thredds.met.no/thredds/wms/remotesensing/reflectivity-nordic/2023/06/yrwm 120% T3

{ML file does not appear to have any style information associated with it. The document tree is shown belc

VIS_Capabilities version="1.3.0" updateSequence="2023-06-08T10:52:30.563Z"

ichemalLocation="http://www.opengis.net/wms http://schemas.opengis.net/wms/1.3.0/capabilities 1 3 0.

iervice>
<Name>WMS</Name>
<Title>MET Norway Thredds Service</Title>
<Abstract>Scientific Data</Abstract>
<KeywordList>
<Keyword>meteorology</Keyword>
<Keyword>atmosphere</Keyword >
<Keyword>climate</Keyword>
<Keyword>ocean</Keyword>
<Keyword>earth science</Keyword>
<Keyword>humanGeographicViewer</Keyword>
</KeywordList>
<OnlineResource xlink:type="simple" xlink:href="http://met.no/"/>
<ContactInformation>
—-<ContactPersonPrimary>
<ContactPerson>Servicedesk</ContactPerson>
<ContactOrganization>MET Norway</ContactOrganization>
</ContactPersonPrimary>
<ContactVoiceTelephone>+47 22 96 31 00</ContactVoiceTelephone>
<ContactElectronicMailAddress>thredds@met.no</ContactElectronicMailAddress>
z/ContactInformation>
<Fees>
Credit should be given to The Norwegian Meteorological Institute as the source of data
</Fees>

Working together for a , competitive and inclusive Europe
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> G O B & https://thredds.met.no/th redds/godiva2/godiva2.html?server=https://thredds.met.no/thred 120% ¥
\uto-zoom on select [Refresh| Layer: MET Norway Thredds Service > yrwms-nordic.mos.pcappi- June, 2023

VET Norway Thredds Service

. yrwms-nordic.mos.pcappi-0-dbz.noclass-
clfilter-novpr-clcorr-block.nordiclce-
1000.20230608.nc

Iwe_precipitation_rate

THREDDS

equivalent_reflectivity_factor
No data
. Low elevation

G (0] d Iva High elevation
Blocked data
Geometrical blocking
Sea clutter
Ground clutter
Other clutter
Probability of clutter
Precipitation phase

Convective / Stratiform

ser guide

Reading
e-Science

Centre

06/09/2023 Working together for a

0-dbz.noclass-clfilter-novpr-clcorr-block.nordiclcc-1000.20230608.nc >

equivalent_reflectivity_factor

Units: dBZ

Date/time: 08 Jun 2023  00:00:00 v | UTC first frame last frame

Fit layer to window

, competitive and inclusive Europe

Sun Mon Tue Wed Thu Fri Sat

Overlay opacity: | 100% v |

| boxfill
(near |

auto
lock

-16.67

[-50.00
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efs +R=6.371e+06" ;
int mosaic info ;
mosaic_info:nodes = "norsg,noand,nober,nobml, nohas,nohgb,nohur,nohfj,
smn,nosta, fianj, fikan, fikes, fikor, fikuo, filuo, finur, fipet, fiuta, fivih, fivim, sebaa, sel
,selek,selul,seosu,seovi,sevar,sevil" ;
mosaic info:missing nodes = "seang,sease" ;
Exa m i n e N etC D F float lwe_precipitation_rate(time, Yc, Xc) ; R
lwe precipitation rate:standard name = "lwe precipitation rate" ;
lwe precipitation rate:long name = "Radar Precipitation Rate" ;
|1chJn1p lwe precipitation rate:units = "mm/h" ;

lwe precipitation rate: FillValue = 9.96921e+36f ;
lwe precipitation_rate:coordinates = "lon lat" ;
lwe precipitation rate:grid mapping = "projection lambert" ;
equivalent reflectivity factor{getul=H (R (s
equivalent reflectivity factorfERLEICEIENCENMequivalent reflectivi
equivalent reflectivity factorBGhIEENCEENEEDEYaN ) fU-Ta &A% k4 AN
equivalent reflectivity factorBibRsE VAN
equivalent reflectivity factorflSNSAEINEREICN TP =Ere{0) i
equivalent reflectivity factorfieelolgsstiE-IRE N ]I -} Gl
equivalent reflectivity factorfe@tRETaiilEER ey [=las T IIET Il dl
byte is nodata(time, Yc, Xc) ;
is nodata:long name = "No data" ;
is nodata:units = flag. 1=on, 6=0ff" ;
is _nodata:coordinates = "lon lat" ;
is nodata:grid mapping = "projection lambert"
byte is lowele(time, Yc, Xc) ;
is lowele:long name = "Low elevation" ;
is lowele:units = "flag: 1=on, O@=off" ;
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frame 1/124 & Jun-2023 00:00:00
displayed range: -42.1267 to 70.8087 dBZ

Examine NetCDF Current: (i=1693, j=1617) 9.96921e+36 (x=30.14393, y=57.62859)

Quit =1 44 4 m » M Edit ? Delay: | Opts
Ncview
3gaus: InvC M1/6 Linear Axes Range Bi-lin Print

-40 -20 i 2] 40 60

Var: lon lat hwe_precipitat

is nodata is _lowele i1s_highele i1s blocked
block_percent is_seaclutter Is_groundcluti is_otherclutte:

clutter_probak classification Is_convective

Crim: Name: Min: Current: Max: Units:

Scan: time 1.68618e+C &-Jun-2023 ' 1.68622e+( seconds sin

06/09/2023 Working together for a green, competitive and inclusive Europe 18
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yrwms-nordic.mos.pcappi-0-db... (X
Radar Reflectivity x
J e « Zoj= (17806, 5.05534)
‘ ‘73 !‘#"F'.";_“ 0 g 2
R - o 3 %’-ﬂ%i z
i o B+ ) E
& iy e & o
. . 1 ,
e, &
P %
v A g
. v % 2
ange N . L o
e -.!_? ;71% . 8
12 £ §. i
¢ 9
TR
3 )
= ) . = - P 15: 202 10278 Jun- 202 113024
time (seconds since 1970-01-01 00:00:00 +00:00)
g Radar Reflectivity
s 9 time X[¥|  XRange YRange

Other tools for analysis include Panoply, Integrated Data Viewer and
HDFView.

06/09/2023 Working together for a , competitive and inclusive Europe 19


https://www.giss.nasa.gov/tools/panoply/
https://www.unidata.ucar.edu/software/idv/
https://www.hdfgroup.org/downloads/hdfview/
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Browser interface

login to “annotate” CAP
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Q, = Notloggedin

Annotated Duration CAP

= Name: Hans Christian Nenseth

e Email: hanscn@met.no

Annotated Duration CAP
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"N

Norwegian
Meteorological
Institute

20



METEO
| F[Ii L@%’Uﬂfi 1 orelin
. . II_ ' eteorologica
Norway ) L:nltatf-a E:frcuAtlva Ip?ntr;;l ) F I =
Finantarea Invatamantului Superior, NN nStIt Ute
rants a Cercetdrii, Dezvoltarii si Inovarii ea MyL
g ROMANIA

Selected warning to annotate

+

- Rain flood
yellow Orange -
no value given 30mm/12h -

Oversll evaluation|

Bergen

Helsins SAVE  CANCEL

Goteborg
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Under the hood: webserver, APl and DB

METNO METCAP API®® @

METNO METCAP API

map A~
/api/vl/map/ Grest >
8 /api/vl/map/ Search =
/api/vl/map/metrics Requests Count )
/api/vl/map/lowres/fylke/{administrativeId} Search Lowres Fylke v
/api/v1/map/lowres/county/{administrativeld} Search Lowres County v
/api/vl/map/lowres/fylke/list/ GetLowres Fylke List v
GE /api/vl/map/lowres/kommune/list/ GetLowres Kommune List v
/api/vl/map/lowres/kommune/{administrativeld} Search Lowres Kommune v
/api/vl/map/short/ Search Short o
0S /api/vl/map/echo/ Echo Query S
cap A
/api/vl/cap/ Greet S
POST /api/vl/cap/ Search N
GE1 /api/vl/cap/archived/list/ GetWamings Archived List v
/api/vl/cap/areaDesc/list/ GetWamings Areadesc List v

06/09/2023 Working together for a , competitive and inclusive Europe 22
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/api/vl/cap/phenomenon/list/ GetWarnings Phenomenon List

Returns list of current CAP waming phenomena in the database

Parameters

No parameters

METEO

ROMANIA

Cancel

Clear

Responses

Curl

phenonenon/list

Server response

Code Details

200 Response body

"blowingSnow™,
"drivingConditions",
"forestFire”,

"polarLow”,
"rain”,
"rainFlood”,
"snow",
“stormSurge”,
"“wind"

1

Response headers

access-control-allow-headers: Content-Type,x-requested-with,access-control-allow-origin,Accept,authorization

access-control-allow-methods: GET,POST,OPTIONS,DELETE,PUT, HEAD
access-control-allow-origin: *
content-length: 138

content-type: application/json

date: Thu,01 Jun 2023 11:00:52 GMT

server: nginx/1.18.8 (Ubuntu)
strict-transport-security: max-age=63872000
x-firefox-spdy: h2

Responses

Code Description

06/09/2023 Working together for a
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Databases - & Create Database | {}JSON
Name Size # of Docs Partitioned Actions
_global_changes 86.2 KB 20 No s 8 W
_replicator 43 KB 4 No s=illallls
_users 2.3KB 1 No = B -
archive_incidents 0 bytes 0 No s B8 W
archive_warnings 172 MB 3600 No -~ W |
cmap 0 bytes 0 No - - T T
evaluations 16.5 KB 30 No o & W
incidents 954 KB 652 No o B8 W
Irmap 0.7 MB 371 No s B W
map 18.3 MB 376 No = o8
warnings 57.0 MB 13984 No o 8| W
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= map » Tylke 18

CouchDB

MAP as GeoJSON

"obitype":
"source”:
“uuid”:

"administrativeNane": |

“navn”:
"objtype":
"rekkefolge”:

"sprok”:

1.

“administrativeld”:

type @

"features": [
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warnings » 2.49.0.1.578.0.220530160055008.1641

@ Save Changes [eEREE

CouchDB

CAP as GeoJSON

“threshold”:
“saved _at”:
"transmitted _at":
“onset”:
“expires”:
“phenomenon” :
"incident™:
“archived™:

“author”:

"transmission_state”:

“status”:
“certainty”:
"severity”:
"megType":

atltitucde :
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geojson.io powered by () mapbox Sign up for Mapbox

Open Save New Meta Q </>)JSON EB Table

gt

+

"type": "FeatureCollection",
"features": [

{

>

"geometry": {
"type": "Polygon",
"coordinates": [

[

17.759833,
69.687167

Tromse
municipality
.

oL N9

®

16.458667,
69.425667

16.333167,
69.233167

16.049833,
69.033167

15.866667,
68.949833

Rova

15.766667,
68.833167

Mercator 1,
Satellite Streets Outdoors Light Dark OSM » [
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Deployment

- Open source and available on GitHub: Annotated Atlas and METCAP API
- Docker/Docker compose container based
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https://github.com/metno/weamyl-annotated-atlas
https://github.com/metno/weamyl-metcap

