-
o, .
M L
e Cottiprns 1yt
i T AT
EMragirne

se0sasnpet
1deneWeNd?®

"

Weather API

Dr. Martin Fengler

CEO






Airports spend millions per year on weather forecasts







Why does weather matter?

Better understanding

D weather helps reduce

It affects our

daily life. business costs.
17
\\ /,
- - < Better understanding
Its ﬁgﬁts our ﬁf{@% z D@” weather improves
USINess. predictive maintenance.
Better understanding
It is highly weather helps reduce the
variable. impacts of natural hazards.




World class talent in meteorology, data science,
drone development and service delivery

40 people | 3 offices | 3 countries | global partnerships

We are proud of Meteomatics’ fair, hardworking, ‘can-do' culture and a highly skilled multi-disciplinary team who rise to the
challenge with our customers in a positive fashion. Creativity is a core skill whether it be in thinking, design, architecture or
science.




Meteomatics AG

Weather API

Worldwide parameters

Model data
Station data
Satellite data

Industry
Bespoke solutions
Wind power

Solar power
Hydro power

Meteodrone

High-resolution weather
modeling
Better PBL data

Improve fog & storm forecasts
Customized solutions



. : Weather Maritime Digital terrain

@ MeteoCache

Weather API

Monitoring, Sanesco,

Management layer:
Users, licenses, logs
RAM cleaner

Service layer:

Load balancer

Firewall
A

] 1 \\
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Open-source

connectors
User requests



Weather API — data

Historical, current & forecast data

Global and regional weather model data from a variety of National Met Services

Models: ECMWF, NOAA, UK MetOffice, Meteo France, Swiss1k, KNMI, FMI, Env. Canada
Observational data of thousands of weather stations globally

Weather data in up to 5-minute temporal resolution

On the fly Downscaling to 90 m horizontal resolution

Ensemble forecasts from ECMWF and GFS

Maritime, radar & satellite data

Worldwide coverage
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Weather API — data

Forecast data

Global and regional weather model data from a variety of National Met Services and scientific institutions
Models: ECMWF, UK MetOffice, Meteo France, Swiss1k, NOAA, KNMI, FMI, Env. Canada
Observational data of thousands of weather stations globally

Weather data in up to 5-minute temporal resolution

On the fly downscaling 90 m horizontal resolution

Up to 15 days in advance

Seasonal forecasts up to 7 months

Ensemble forecasts from ECMWF and GFS

Temporal and spatial interpolation for each coordinate worldwide

AN N N N N N N N NN

Depending on the package up to 1’000'000 accesses per day

Historical data

v Worldwide historical model data and observational data from 1979 onwards

v’ Basic weather parameters such as temperature, precipitation, wind, and solar radiation

v’ Radar precipitation data for various countries (Germany, UK, US and more), both historical and short-term forecast
v Downscaled forecast model data from various sources including ECWMF, GFS and UK MetOffice

v" Ensemble forecast from ECMWF and GFS

v" MOS forecast for selected weather stations and parameters
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{1

Weather data as
a single version
of truth

///

2

On the fly
calculation for
most up-to-date
forecasts

Weather API

Hyperlocal
forecasts
delivering
enhanced
temporal and
spatial resolution

USP

VN

<

B )
<> @
XML
Variety of Detailed and Flexible & fast Simple one-stop
formats and up-to-date integration & use access to high
connectors in documentation quality weather

different data worldwide
programming

languages
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Output formats

Weather forecast data through an industrial, scalable API

https://api.meteomatics.com/2018-06-04T00:00:00Z--2018-06-10T00:00:00Z:PT3H/t_2m:C/47.41,9.34/xml

validdate;t_2m:C

= |

2018-06-04T00:00:00Z2;16.8
2018-06-04T03:00:002;15.3
2018-06-04T06:00:002;17.2
2018-06-04T09:00:002;21.3
2018-06-04T12:00:002;23.7
2018-06-04T15:00:002;25.2
2018-06-04T18:00:002;20.6
2018-06-04T721:00:002;17.5
2018-06-05T00:00:002;17.3
2018-06-05T03:00:002;15.8

Csv

-

v<meteomatics-api-response version="3.0">
<user>meteomatics-mapserver</user>
<dateGenerated>2018-06-04T20:00:032</dateGenerated>
<status>OK</status>

v<data>

v<parameter name="t_2m:C">
v<location lat="47.4122" lon="9.34065">

<value
<value
<value
<value
<value
<value

date="2018-06-04T00:
date="2018-06-04T03:
date="2018-06-04T06:
date="2018-06-04T09:
date="2018-06-04T12:
date="2018-06-04T15:

:002">16
:00z2">15
:002">17
:002">21
:002">23
:002">25

.9</value>
.4</value>
.3</value>
.4</value>
.8</value>
.2</value>

HTTP:I

<>

XML

=)

Additional formats:

. {Be
] "version":"3.0",

JSON

"user":"meteomatics-mapserver”,

"dateGenerated": "2018-06-04720:00:422",

"status":"0K",
"data":[ O
{B

"parameter":"t_2m:C",
"coordinates":[
{8
"lat":47.4122,
"lon":9.34065,
"dates":[ &

netCDF
PNG

geotiff

{8

"date":"2018-06-04700:00:002",

"value":16.9

i
(e

"date":"2018-06-04T703:00:00Z",

"value":15.4

b

{8
"date":"2018-06-04T706:00:002",
"value":17.3

|8

{8

"date":"2018-06-04T709:00:00Z",

12



Variety of possible integrations

, Golang m

~ Google Ahes
php @ python”
A MATLAB Q ArcGIS
B s T Weather
T T EIEES API QG |S

& CESIUMUS \ Qlik @

.’m Power B

R <,

JS Java
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Data connectors 03

Applied weather
data
Thanks to worldwide
01 available weather data you
,L@A‘ can access the for arbitrary
= locations.
Weather API
Using our Weather API gives 02 Flexible and fast N T T T T
you access to historical, . . o om o il i -
current & forecast data, mteg ration o R e v
whereas it includes radar, ) _ 0 v o o S e
satellite, model data and Variety of different

more.

connectors such as Python,
Excel, Java, C++, Matlab etc.

Pametert_mCol 2016-1029 180000

meteomatics_weather_api i é w
datetime dt

p([lat_unten lat_
rfn(latlat, Tonlon, data),

username 'max'

password 'mustermann' —— e
'Lat j, ‘, B Q::xullb 20)),colorbar
lon 11

startdate dt.datetime.utcnow().replace(hour=0, minute=0, second=0, microsecond-0)
enddate startdate + dt.timedelta(days=1)

interval dt.timedelta(hours=1)

»

load ¢
3t

lat,long, 'k

parameters ['air_temperature', 'relative_humidity', 'precipitation_amount_3h', 'wind_speed', 'wind_from_direction']

14

df = api.query_time_series(lat, lon,startdate,enddate, interval,parameters, username, password)



Wind power analysis

Analysis of new or potential portfolios

Datei Stat  Einfugen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht [ Entwicklertools 2@ @ =
\- B3 Makro aufzchn. 353 @ @ % (& Eigenschaften Tf Eigenschaften zuordnen [ Importieren
6 elative Aufzeichnung — & Code anzeigen ‘% Erweiterungspakete {85 Exportieren
Visual Makros AddIns COM- | Einfagen Entwurfsmodus s s Quelle Dokument-
Basic /A Makrosicherh. Add-Ins S A Dialogfeld ausfahren “®} Daten aktualisieren Dbeteichi
Code Adddns | Steuerelemente XML Andern
B9 hd - £ | ge_energy_1 5sl A
>
[ 4] A c D | E F 1 | 1 -
Feste Werte: 50,923/10,456/-bonus_b200C 50,923 bonus_b2000_2000 100 E
Start Datum: Datenbeziehen
End Datum:
Standort
Lat
Lon
aktiv aktiv
Name Standort: Standort #1 Standort #2 700 p
Turbine model: > ower cu rves
Hub Height [m]:
[ZJND POWER [MW]
S 797725/8,9219942/-_wind_power_turbine_vestas_v117_3300-<120<
16.09.2016 13: 279,000 16.09.2016 13:30:00
16.09.2016 13: 262,000 16.09.2016 13:45:00
16.09.2016 14:00:00| 245,000 16.09.2016 14:00:00
16.09.2016 14:15:00| 78,000 228,000 16.09.2016 14:15:00
16.09.2016 14:30:00| 85,000 212,000 16.09.2016 14:30:00
16.09.2016 14: 93,000 195,000 16.09.2016 14:45:00
16.09.2016 15: 1,000 178,000 16.09.2016 15:00:00
16.09.2016 15:15:00| 106,000 188,000 16.09.2016 15:15:00
16.09.2016 15:30:00| 112,000 198,000 16.09.2016 15:30:00
16.09.2016 15:45:00| 118,000 208,000 16.09.2016 15:45:00
16.09.2016 16:00:00| 129,000 218,000 16.09.2016 16:00:00
16.09.2016 16:15:00| 143,000 227,000 16.09.2016 16:15:00
16.09.2016 16:30:00| 157,000 237,000 16.09.2016 16:30:00
11520/ 16.09.2016 16:45:00| 171,000 247,000 16.09.2016 16:45:00
11521 16.09.2016 17:00:00| 185,000 257,000 16.09.2016 17:00:00
1522 16.09.2016 17:15:00| 199,000 267,000 16.09.2016 17:15:00
11523 16.09.2016 17:30:00| 213,000 277,000 16.09.2016 17:30:00
11524 16.09.2016 17:45:00| 227,000 287,000 16.09.2016 17:45:00 3
W< » ¥| Wind_Power /Wetter API Konfiguration . Power Curves /¥J ~ [« M 1 3
it | B2
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Data for arbitrary locations

< C  © demo. { a0

Coordinates Date: (UTC)

a [ |
ﬁ- meteoma'tm ‘ Search 52.51/13.491 2016-10-10, 13:00 -3 days +3days = Weather Overview -

7™ Your Experts in Weather Data Processing.

High
g 2016-10-11 09:00
3 Medium = * High Cloud Cover: 25.8 %
o * Medium Cloud Cover: 100 %
g  Low Cloud Cover: 100 %
5]
Low
18:00 11. Oct 06:00 12:00 18:00 12. Oct 06:00 12:00 18:00 13. Oct 06:00 12:00
Date (UTC)
600
£
2 400
<
K]
s
°
3 | — )
5 200 Tuesday, Oct 11, 09:00
2 | * Global Radiation: 46 W/m*
[v] \
o i : :
18:00 11. Oct 06:00 12:00 18:00 12. Oct 06:00 12:00 18:00 13. Oct 06:00 12:00
Date (UTC)
125
10
755 | Tuesday, Oct 11, 09:00

« Air Temperature (2m): 7.7 °C

« Dew Point: 6.5 °C

Air Temperature (2m) [°C]
Dew Point [°C]

25




ECMWF 15 days ensemble data

Ensemble prediction 15 Days: Hamburg
Daily mean values: 2m Temperature

Temperature [°C]

Snow Depth [cm]

-5

45

35

3.0

25

20

05

0.0

Median

¢ Median minimum
¢ Median maximum

40-60 % Quantile
25-75 % Quantile

Max/Min

Climatological Mean
—— Climatological Minimum
—— Climatological Maximum

Monday
04.03

— Median

Tuesday
05.03

40-60 % Quantile

Wednesday
06.03

Thursday
07.03

25-75 % Quantile

Friday Saturday
08.03 09.03

Sunday
10.03

Monday
11.03

Tuesday
12.03

Wednesday
13.03

Ensemble prediction 15 Days: Hamburg
Daily mean values: Snow Depth

Max/Min

Monday
04.03

Tuesday
05.03

Wednesday
06.03

Thursday
07.03

Monday
11.03

Tuesday
12.03

Wednesday
13.03

Thursday
14.03

Thursday
14.03

Friday
15.03

Friday
15.03

Saturday
16.03

Saturday
16.03

Sunday
17.03

Sunday
17.03
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ECMWF 46 days ensemble data

Ensemble prediction 46 Days: WeiRenhorn
Daily mean values: 2m Temperature

0 Median 40-60 % Quantile Climatological Mean
e Median minimum 25-75 % Quantile ~—— Climatological Minimum
15 ¢ Median maximum Max/Min —— Climatological Maximum
8 10
[
S
= 5
o
[0]
Q.
E 0
[0)
'_
-5
-10
Wednesday Saturday Wednesday Saturday Wednesday Saturday ‘Wednesday Saturday Wednesday Saturday Wednesday
06.03 09.03 13.03 16.03 20.03 23.03 27.03 30.03 03.04 06.04 10.04
Ensemble prediction 46 Days: Weillenhorn
“ Daily mean values: Snow Depth
—— Median 25-75 % Quantile — — Max/Min
12 40-60 % Quantile
— 10 1
£
S I
£ 8 |
o
(9] 1
a I
6 ~
= S
5] el
c N
n 4
2 -
0 —_—
Wednesday Saturday Wednesday Saturday Wednesday Saturday Wednesday Saturday Wednesday Saturday Wednesday
06.03 09.03 13.03 6.03 20.03 23.03 27.03 30.03 03.0. .04 10.04



Seasonal forecasts for 7 months

Ensemble prediction 7 months: Hamburg
Daily mean values: 2m Temperature

—— Median 40-60 % Quantile Climatological Mean
e Median minimum 25-75 % Quantile ~—— Climatological Minimum
20 e Median maximum — — Max/Min —— Climatological Maximum i

o
= 10
L Z
=1 = --.Ooa'o o
= v~ -
L o
— AN e iy S i

-10 A= A — — — o s \/

I we T / SNy \ Wi
PR L N
vy
-20
01.12 01.01 01.02 01.03 01.04 01.05 01.06
Ensemble prediction 7 months: Hamburg
W Daily mean values: Snow Depth
—— Median 25-75 % Quantile Max/Min
14 40-60 % Quantile
12

Snow Depth [cm]
©

01.12 01.01 01.02 01.03 01.04 01.05 01.06



Downscaling weather data on the fly

.y

Meteomatics API 90 m (!)

GFS 0.25° = ca. 20-25 km

ECMWEF 0.1° = ca. 8-10 km

UK MetOffice ca. 4 km

20



Upper air level data for arbitrary locations

< C' ® demo.meteomatics.com/flugwetter/

meteomatics

Your Experts in Weather Data Processing.

Date: (UTC) -1d +1d -1h +1h Place Coordinates (lat / lon)

©
“
Q

Search 2016-10-10, 04:00 ] » K L] 52.376 / 13.359

/ ) 2016-10-10T05:00:00Z
Schweden 000
5500

Karte  Satellit

5000

Finnland
Norwegen / 4500
4000

T 3500
Ostsee Estland

-

3000

Nordsee 2500

Vereinigtes Rl smark
{,\_ Konigreich 3

* Temperature: -3.27 °C

2000 | ® Dew Point: -4.51 °C

Metres Above Sea Level [m]

1500

Irland Niederlande ®
Lon‘;ion Berlin

¢ Deutschland
Belgien,

Tschechische
“Republik

Paris
)

.

40 0 25 50 75 1. o 15 0 45 60
Humidity [%] Wind [km/h]

-40 -20 0 20
Temperature [°C]

Frankreich

2016-10-10T06:00:00Z
6000

s v Italien
Barcelona ©Rom

’on:;a} Madrid 2
Spanien

5500
Tyrrhenisches
Meer Griechenland 5000

4500

4000

Mittelmeer

Tunesien ﬁ 3500

Marokko 3000
+
2500
Algerien =
—\ 2000

Goals ~ Lihyen ) Ao
Kartendaten © 2016 Google, ORION-ME  Nutzungsbedingungen © Fehler bei Google Maps melden

Metres Above Sea Level [m]



Industry-specific solutions

Agricultural parameters
Leaf wetness

Frost warning

Moisture stress index

Soil temperature 5/15/50/150 cm

Rime index

Moon light index

Grassland fire index

Growing degree days (basis 10°C)

Wave period 1t moment
Period of total swell
Direction of first swell
Drift (speed & direction)

Maritime parameters
Wave height (mean/max)
Wave direction

Direction of wind waves
Direction of total swell

22



Industry-specific solutions

Automotive industry
Visibility

Wind

Temperature in 90 m resolution
Nowcasting

Storm & hail forecasts

En route weather conditions
Slippery road indicator
Freezing rain

Black ice

Multiple atmospheric layers
Cloud cover

Turbulence

Solar inclination

En route flight weather forecast

Aviation
Visibility

Wind & gusts
Fan blade icing
Icing conditions

23



Industry-specific parameters

Insurance
Lightning data
Hail information
Storm data
Hurricane tracks

Drought indices
Flash floods

Extreme weather
Ocean wave heights
Climatological values

Are you interested in another
industry sector?

We have many more
parameters for you !

24



I Power forecasts

Solar power forecasts Wind power forecasts Hydro power forecasts

+ Radiation + Wind speed  Radiation

« Solar inclination + Wind angle + Evaporation

- Effective cloud cover * Turbine type « Temperature

» Downscaled temperature * Generator capacity * Radar & precipitation data

25



Solar power forecasts

Solar power forecasts
Radiation

Solar inclination
Effective cloud cover
Downscaled temperature
Direct & diffuse radiation

Solarproduktion [GW]

20

o

S

“

0

10.0kt 11Okt 12.0kt 13.0kt 14.0kt 15.0kt 16.Okt 17.0kt 18.Okt 19.0kt 20.Okt 21.Okt 22.Okt 23.Okt 24.Okt  25.Okt  26.Okt

I Deutschland Gesamt [l 50 Hertz [l Amprion

[l TenneT M TransnetBW

Solar

Power For

ecast by Meteomatics
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Wind power forecasts

—

Mix the forecast of the
different models!

Choose your own:

» Generator capacity
* Hub height

* Turbine type

25

20

15

10

Wind farm (nRMSE): intraday < 8 % & day ahead < 10 %

‘\ll'l

e—e Zaehlwert

ez
v—v Day-Ahead Prognose s “,

Wind power forecasts
* Wind speed

* Wind angle

» Turbine type

» Generator capacity

27



Stratospheric polar vortex index (SPV)

The SPV-index allows the monitoring of
the stratospheric vortex strength and

warns of
during the northern winter.

Vortex strength at 10 hPa

30 I Forecast

25

20

Wind speed in m.s'1 (60-90°N; global)

Massive weakening of the strat. polar vortex ———

0
5. Nov 12. Nov 19. Nov 26. Nov 3. Dec 10. Dec 17. Dec 24. Dec

Historical and forecast data:

+ ECMWF ERA-5, IFS and extended-range EC46 model output
+ Range: 60°N — 90°N around the globe

* Levels: 200hPa, 50hPa, and 10hPa

+ Parameter: mean wind speed

28



Hydro power forecasts

Zufluss [m?/s]

Ist-Zeitpunkt

10
5
0 k
20. Aug 22. Aug 24. Aug 26. Aug 28. Aug
— Mix-Prognose -~ ecmwf-ifs-Prognose
~-= ncep-gfs-Prognose ukmo-euro4-Prognose
—— Messwert Ist Historische Prognose

Hydro power forecasts

* Radiation

+ Evaporation

» Temperature

* Radar & precipitation data

29



Own station forecasts

Build your own ,MOS“/model

dresden-nossener-bruecke
(generated at 2016-10-11 05Z)

Tue, 11.10, Wed, 12.10. Th, 1310 Fri,14.10, Sat, 15.10, Sun, 16,10, Mon, 17.10. Tue, 18.10, Wed, 1910, Th, 2010, Frl, 2,10, Sat, 22.10,

B 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 0 12 18 00 06 1 18 00 06 12 B 0 06 L 1
T 400
EE
< %0
$ %0
S w0
310
5 100
3 %
e

Sun, 23,10,
0 06

2

18

Mon, 24.10.
0 06

3+ meteomatics

Tue, 25.10,
2 18 0 06 B

L4

ERTE = = S O ST = AL e z e Sl S
18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 OO 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 O 06 12 18
Tue, 1110, Vied, 12.10. Thy, 13.10. Fri, 14,10, Sat, 15.10, Sun, 16.10, Mon, 17.10. Tue, 18.10, Wed, 19.10, Thy, 20.10. Fri, 21.10. Sat, 22.10

g
£
&
c
H
]
g
]
&

Temperature error MAE intraday/ day ahead: 0.8 °C - 1.0 °C

[J
Sun, 23,10,

w0 06
Mon, 24.10.

100 %

w £

3

w4

&

w0 g

3

20 i

St 1
2w oo o6 8 &

Tue, 25.10.
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Real-time lightning forecasts

SIEMENS BLIDS Aktuell
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I Radar, hail & lightning data (WMS/WFS layer)

Luxemburg Station Hash: 220446193

Lat:49°37'12°N Lon: 6° 13'12°E

Time: 2018-04-29719:50:00Z
WMO_ID: 65900 Lok
elevation: 379m

hash: 220446193

Air Temperature (2m): 16

Dew Point Temperature (2m): 12 Schmelz

Wind Ot 40 For insurances, it is highly
s important to get precise

Wind Gusts Km/h: 61.8

e == data on:

Lkt v, undeined 20446193 Schwatach Historical lightning & hail events
T e + Storm data
: Rain & flood data

|
®
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Support of WMS: integration into Google Earth

e0e Google Earth
¥ Suchen & 3 y & B [E

Boispiel: Gasometer, 46047 Oberhausen
Route berechnen Verlauf

v Orte

& pulheim2.kml

& pulheim1_temp.km!

& pulheim2_temp.kml

& pulheim6_mr.kml

& pulheim6_dew_point.kml
®S pulheim6_temp.kml

& pulheim5_dew_point.kml

& pulheim5_mrkml

& pulheim5_temp.kml

& MikroKopter 2015.01.29 Nr:4...

& GaultMillau 2015

& bmw_test
» [ & MikroKopter 2015.09.12 N
» [ & MikroKopter 2015.09.15 Nr:1

& Bild-Overiay ohne Namen
<> Low Clouds in Jet
2 Temporare Orte

YYVYYYYVYVYVYVYY

k| 4+ | ¥
v Ebenen Google Earth-Galerie >
¥ @ Primare Datenbank
> [ Voyager
> @Y Grenzen und Beschriftungen
& Orte
» [ = Fotos
== StraBen
> [~ 30-Gebaude
> @4* Ozean
» [ Wetter
> [ Galerie
» [ Globales Denken
> @0 Mehr

U Dept of Slale Geographer
42016 Cooglc
Image Landsat
U S. Navy, NGA, GEBCO

/
Breite 20.022839° Liinge -56.212136° HShe O m ;lc'mhonoun.osm




Integration into ESRI & QGIS

SE*888¥NA8s N0

ArcGIS Pro
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I Integration into ESRI (ArcGIS)

Multi-layer representation
for a transmission system
operator (TSO)

* Cloud layer (satellite images),
radar images, lightning data

» Historical & current data,
nowcasting 2 hours ahead,
weather model data up to 10
days

+ Overlay with power line
network

35



I Reanalysis mode

High-resolution model output

is calibrated against weather
station data.

without calibration with calibration

36



without downscaling

Downscaling

with downscaling

Coarse model resolution
fails to identify islands in the
sea as land which impacts

the forecast negatively.
Correcting for this gives a
more realistic forecasts for
the coastal area!




Weather texts for any location

Wetter St.Gallen

Dienstag 30.10. 2018

Heute kann es zeitweise stark regnen. Die Sonne scheint nur eine Stunde. Es ist sehr kihl mit
Temperaturen zwischen 2°C und 7°C. Uber den ganzen Tag weht ein schwacher Wind aus
Sudwesten. Bei Einbruch der Nacht gibt es freie Sicht auf Sterne und Planeten, in der zweiten

Nachthélfte wird es leicht bewdlkt. Weath e r Z[j r| C h

Tuesday 30.10. 2018

Today after daybreak rain will be falling. In the afternoon rain showers are expected. It stays very
cool with temperatures between 3°C and 8°C. In the morning there is a light southwesterly breeze
which converts to a gentle southerly wind. During nighttime it is cloudless.

Temps Lausanne

Mardi 30.10. 2018

Aujourd'hui apres le lever du soleil on attend de la pluie. Dans I'apres-midi le ciel sera bien dégagé et
ensoleillé. Le soleil brillera presque 3 heures. |l reste tres frais avec temperatures entre 2°C et 10°C.
Apres le lever du soleil un vent frais soufflera du sud-ouest en s'affaiblissant durant la journée . Il y
aura des rafales. Dans la premiére moitié de la nuit les étoiles seront visibles, aprés minuit le ciel se
voilera progressivement.
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Real-time satellite images

e Bremen| 4
Netherlands :
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# | € &
Daten Analytics
% Sample - Superstore (2)

Dimensionen = 0
v @ Customer
Ape  Customer Name

#bc Segment
v @ Order
£ Order Date
#be Order ID
£ ShipDate

v & Location
@
@ State
®

@ Postal Code
v & Product

Kennzahlen

Discount

# Profit

4 Profit Ratio

#  Quantity

# Sales

# Anzahl der Datensatze

Parameter
# Profit Bin Size
# Top Customers

B Datenquelle Blatt 1

1Markierung 1 Zeile mal 1 Spalte

& - @ - @ 0
¢ Seiten
. Filter

Markierungen
oo | O Automatisch =
s o i)
Farbe GroBe Besc.

Q
s | Detail  Quickinfo
[ZR: AR

Integration into Tableau

RS diz T R =R
Langengrad (generiert)
Zeilen Breitengrad (generiert)

Zeig es mir!

iii  Spalten

Satellite view

. 7

For Symbolkarten versuchen
Sie

1Geo ®@ QU
0 oder mehrere

[Jli¥d Kennzahlen

40



Integration into Google Spreadsheet

Meteomatics Weather API
Datei Bearbeiten Ansicht
~ & T 0% - € % .0
A B

Start date: 2018-07-27T700:00:00Z
End date: 2018-07-29T00:00:00Z
Location Latitude: 50,211
Location Longitude: 10,232
Parameter list: t_2m:C

validdate t_2m:C

2018-07-27T00:00:00Z 20,6
2018-07-27T701:00:00Z 19
2018-07-27702:00:00Z 183
2018-07-27703:00:00Z 17,6
2018-07-27T04:00:00Z 171
2018-07-27T05:00:00Z 18,6
2018-07-27T06:00:00Z 21,2
2018-07-27T07:00:00Z 245
2018-07-27T08:00:00Z 27
2018-07-27T709:00:00Z 287
2018-07-27710:00:00Z 299
2018-07-27T711:00:00Z 304
2018-07-27T12: 30,6
2018-07-27T13: 306
2018-07-27T14: 309
2018-07-27T15:00:1 306
2018-07-27716:00:00Z 30,4
2018-07-27T17:00:00Z 296
2018-07-27T718:00:00Z 263
2018-07-27T719:00:00Z 24,1
2018-07-27T720:00:00Z 22

,00_ 123 -

Arial .

Temporal resolution: PT1H

Password:

Einflgen Format Daten Tools Add-ons Hiffe Call Weather API

p Anderungen in Drive gespeichert

J

K

. = o | S-i-lk-Y- o @Y -
E F G H 1
For example, PT1H=hourly resolution, PT3H= 3-hourly resolution, P1D=daily, PT15M=15min-resolution etc.
google-community
t.2m:C
35
30
25
20
15 -
ddddddgdagaddaddadaddoggogaddd
P Y
999 000009 9909080009998 90 -9
DD D DD DD DDDDDDDDDDDDDDDDD
R R R EEEEEEEEEEEEEEEEEEEE]
SRIRIAIARIIIIRIRIAIRIRKAKAIKIR/IRIRRR
Time

s o
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Integration into Qlik

| Quksense Desktoptub | *Tempera.. ©
@ v = v Speichern  Temperatur 50x50 @ (I3 e [ IR # Bearbei Dur i ... ) v
Q
Durchschnittstemperaturen im Adriaraum in
Datum: 15.10.2017
Temperatur °C
‘ 7000000, A m 18-20
H SgaeogReg eengoog sedacabbeon:
; | e ' ' W 16-<18
‘o . ‘O( - - 4 - > W 14-<16
( ‘o)
o) (o] LI O000REE0 Q 12-<14
\ oy L 1 00 v
‘n’(?‘(‘80‘"t ; oae Dx Xx}i 10- <12
g 000000
m ot 2 xé Q 8-<10
X X 6-<8
< X
} e Q .6
BUCH s
t » 2-<4
L
o BEY () mo-<2
A .
pect
L4333
20808
)‘ L
3 A

© OpenStreetMap contributors, © CartoDB



Integration into Power Bl

Deldi €

= | Meteomatics_AP|_PowerB! - Query Editor - o X

Home  Tansform  AddColumn  View  Help (2]

l 1 l D p— m g I T [ Properties s=§i ] s 1 _ DataType: Date/Time - T Merge Queries =

. = L3 =) &7 [} Advanced Editor X to oo oz) | == [ Use First Rowas Headers ~ EC Append Queries ~

New Recent Enter Datasource  Manage Refresh Choose Remove  Keep Remove Splt  Group , 3 X

Source~ Sources~ Dats  settings  Porameters> Preview~ ] Manage Columns  Columns *  Rows ~ Rows * Column~ By 2 Replace Values Combine Files
New Query Data Sources  Parameters Query Manage Columns Reduce Rows  Sort Transtorm Combine

Queries [1] fx | = source([Name="output"]}[Value] Query Settings

¢ Parameter [l 1.2 Value

01012017 00:00:00 t_2m.C SEROPEITES
01.01.201701:0000 t_2m.C
01.01.2017 02:00:00 t_2m C
01.01.201703:0000 t_2m.C
01.01.201704:0000 t_2m.c
0101201705000 t_2m C
01.01.2017 06:00:00 t_2m.C =
01.01.201707:0000 +_2m ¢ 2SHwgton
01.01201708:00:00 < 2mc

01.01201709:0000 _m

01.01201710:0000 t_2m.c

01.01201711:0000 t_2m ¢

01.01.2017 12:00:00 t_2m.C

01.01.2017 15.00:00 t_2m.C

01.01.201714:0000 t_2m.C

01.012017150000 _2mC

01.01.2017 16:00:00 t_2m.C

01.01.2017 17:00:00 t_2m C

01.01201718:0000 t_2m.C

01.01.2017 19:00:00 t_2m.C

01.01.201720:0000 t_2m.c

01.01.201721:0000 t_2m.C

01.01.201722:0000 t_2m.C

01.01.2017 25:00:00 t_2m.C

0201.201700:0000 t_2m.C

02012017 01:00:00 t_2m.C

02.01.2017 02:00:00 t_2m C

02.01.2017 03:00:00 t_2m.C

0201.201704:0000 t_2m.C

02.01.2017 05:00:00 t_2m.C

0201.201706:0000 t_2m.C

0201201707:0000 t_2m.c

BB output

4 APPLIED STEPS

Timeseries Domain >




Integration into CesiumdJS

Layer: PICTEEEEN S Time: 2018-07-12T07:14:00Z

This application Is using Cesium’s default lon access tokan. Please assign Cosium.ion.defaultAccessToken with an access token from your lon account before making any Ceslum AP calls. You can sign up for a free lon account at hitps=icesium.com. Data attribution
Jul 10 2018 12:00:00 UTC Jul 112018 00:00:00 UTC Jul 112018 12:00:00 UTC Jul 12 2018 00:00:00 UTC Jul 122018 12:00:00 UTC Jul 132018 00:00:00 UTC Jul 132018 12:00:00 UTC Jul 142018 (K 2




The weather code (ww) on the fly

60
Intermittent light rain

4

f Dr|zzIe

77 61
Snow grains Continuous light rain

f Freezmg fog

71
Continuous light snow
73
7 Continuous moderate snow
69

Moderate to heavy rain/snow a

. * Kartendaten © 2018 GeoBasis-DE/BKG (©2009), Google 5 km L————1  Nutzungsbedingungen ~Fehler bei Google Maps melden
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Hyperlocal forecasting freezing rain

e 2018-11-30T05:30:00Z

ocs: (CT 'S
Lover: (TENTETEITIN
stye: [ETTIS

Calibrated: @

'
| historical weather

Show Observations
Station: - Level: -

- Niederlamitz, G
Konradsreuth g~ =
<

B TR s e
. -

Witerpferdt
» >

) W )
Modlitze
od’\’t *,

Q-
reuth e

{ms1) L

Miinchberg

MUssen™

Rweinsbach

ey
Gl
Ny

Kleinsehlop Marktleuthen

ochstadtit
Thier

Rain

Ho. “abérg anideREd

P

R N
mordialUse. Nata atriut

E-Paper | Apps | WhatsAppNews | Lesershop | Kontakt | Karriere

D weroe Frankenpost
# Region Deutschland &Welt Meine Themen Sport Leben Anzeigen Abo Vorteilswelt Mehr

Topthemen: Neue B15-Ampel » Hofer Kaufhof wird Hotel o Hilfe fir Nachbarn « Benefiz-Ball o rch die Region « Gerch

Anzeige
Landerspiegel
Glatteis: 30 Unfille im Raum Wunsiedel

Zahlreiche glattebedingte Verkehrsunfille beschiftigten am Freitagmorgen Polizei,
Rettungsdienst und Feuerwehr. Bei Kirchenlamitz wurde ein Verkehrsteilnehmer schwer
verletzt, in Rehau trug ein FuBgéinger Kopfverletzungen davon.

@ voresen

Autor
Seit den friihen Morg#nstunden fiihrte der Anzeige
feuchte im Landk
Wunsiedel zu zahjiffichen Verkehrsunfillen. Rund 30 Mal mussten Polizei sowie
Hilfsdienste zu Ufifféllen ausriicken.
Redaktion
Bei einem Unfallf auf der Krei: bei Ki itz erlitt ein il schwere —
ontakt zum A
Verletzungen kam in ein Krankenhaus.
Veroftenticht am:
In Rehau stjifzte ein ganger und erlitt 0.11.2018
07:57une
Die Polizejihppelliert gerade in den Wintermonaten zu vorsichtiger und Alualisiertam:
= . " & . " %.11.2018
1007Une

sollte erweile an den Fahrzeugen Standard sein.

Freezing rain
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Precipitation types on the fly

meteosmcatic

Show Observations.

cme-gem
dir-corine
dwd-radar-pg
ecmwi-cams
ecmwt-ens
ecmwi-era5

I ecmwt-ifs
ecmwi-mmsf
ecmwt-vareps
ecmwi-wam
fmi-silam
knmi-hirlam
mch-radar

meteosat-msg

Parameter: precip_type:idx

Point forecast

Rain & snow

+ Time 2018-10-31, 00:00 m Browser Time  Lightnings Mode  On

Link

Sleet

Freezing rain

Rain

Open view as PNG
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Weather widgets

St.Gallen locate me
Wednesday Thursday Friday Wednesday
13°C
Q Q nec
o7
7°C  12°C  7°C  16°C  10°C  19°C Thursday
21°C
14 °C
Friday
23°C
14 °C
Homepage weather focsteme
‘ (27 1. Mérz 2 3
@ -0°C-12°C -0°C -6°C -1°C-5°C & 3°c-8°C -1°C-13°C
( 6 7 8 9 10
o -1°C-5°C @ -2°c-8°C 2°C-6°C
13 14 15 16 17

Calendar integration into iCal & iPhone

London

@

4°C -14°C

”

4 5
1°C-6°C

1 12

18 19
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I We are proud to work with pioneering customers
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Contact

Your contact

Dr. Martin Fengler

CEO

mfengler @meteomatics.com

www.meteomatics.com

meteo

Mastering the weather challenge

Meteomatics AG
Lerchenfeldstrasse 3
9014 St. Gallen
Switzerland

Meteomatics GmbH
Schiffbauerdamm 40
Office 4406

10117 Berlin
Germany

Meteomatics Ltd

Sigma House Oak View Close
Edginswell Park

Torquay, Devon

United Kingdom, TQ2 7FF
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