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Agenda ~ STARGATE

1. State of the art: climatic trends analysis
o Climate data provider: meteoblue
o Example pilots
o Climate trends

o Risk assessment

2. What's next
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Climate data provider: meteoblue ‘_\\/STARGATE

» Provider of precision weather information for every place in the world Ej'”;‘ﬂi Uf‘f;?ﬂf[q
» Founded in 2006, as spin-off from University of Basel in Switzerland

» Delivers automated precision weather info

» Member n° 10 of STARGATE project oislory - Nowcasl
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Climate data provider: meteoblue
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< STARGATE
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1. Weather available everywhere: -— i
worldwide - any point on land or sea v v

2. Weather for every time:
forecast and history, hourly since 1984

meteoblue

i
v

2. Documented high precision level
3. Multiple output: data, images
4. High-speed delivery:

website, App, API, email, FTP
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NEMS model family: Improved NMM successors, operational since 2013. NEMS is a multi-scale model (used from global down to
local domains) and significantly improves cloud-development and precipitation forecast.

I S N

NEMS4 Central Europe 72h meteoblue

N N NEMS12 Europe 12 km 180 h meteoblue
Climate data provider: meteoblue
p * NEMS-8 Central America 12 km 180 h meteoblue

NEMS12 India 12 km 180 h meteoblue

NEMS10 South America 10 km 180 h meteoblue

NEMS10 South Africa 10 km 180 h meteoblue

NEMS8 New Zealand 8 km 180 h meteoblue

N . I h d I I . NEMSS8 Japan / East Asia 8 km 180 h metecblue
u merlca Weat er mo e I ng NEMS30 Global 30 km 180 h meteoblue
NEMS2-30 Global 30 km 168 h meteoblue

» Full spatial and temporal coverage (4D)

NMM model family: The first weather medel from meteoblue, operational since 2007. NMM is a regicnal weather model and highly
optimised for complex terrain.

» Past 30 years without gaps, 14 days in the future m“

NMM4 Central Europe 72h metecblue
» Post processing with measurements from - =P e = o
NMM18 South America 18 km 180 h meteoblue
>70’000 Weath er StatIOI’]S Computer Resources NMM18 South Africa 18 km 180 h meteoblue
i NMM18 Southeast Asia 18 km 180 h meteablue
Forecast Equations Mzl LS
Y m e I R T RN
2 ._: -, GFs22 Global 22 km 180 h (@ 3 h) NOAA NCEP
A @ GFS40 Global 40 km 180 h (@ 3 h) NOAA NCEP
:z GFSENS05 Global 40 km 384h(@6h) NOAA NCEP
§ NAMS North America 5 km 48 h NOAA NCEP
¢ NAM12 North America 12 km 84h(@3h) NOAA NCEP
ICON7 Europe 7 km 120 h (@ 3 h) Deutscher Wetterdienst
ICON13 Global 13 km 180 h Deutscher Wetterdienst
> La n d a n d S e a COsSMO2 Germany 2.5 km 27 h Deutscher Wetterdienst
. . GEM15 Global 15 km 168 h (@ 3 h) Environment Canada
> Clty a n d m O u nta I n AROMEZ2 France 2 km 36 h METEO FRANCE
> G roun d an d a | r ARPEGE Europe 11 km 96 h METEO FRANCE
ARPEGE40 Global 40 km 96 h (@ 3 h) METEO FRANCE
» The best of 8 global and  »  .sesommmmen HIRLAWI Europe fkm  dgh ko
18 regional models © . e 5



Climate data provider: meteoblue ‘_\\/STARGATE

BALE-MULHOUSE 47.80°N / 7.52°E (27 1m asl}
Diglance from Basel (260m asl): ¥ km

Hourly data since 1984 — worldwide, no gaps

Extreme years analysis (P10, P90) ”‘\

Climate patterns and expected conditions

YV V V V

Risk assessment, year comparison, wind rose,
histograms
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Example: Pilot 2 - Czech Republic (CZ), Rostenice l;"’STARGATE
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. . =,
Climate trends at Rostenice (CZ < STARGATE

Annual average temperature - Pilot 2.0 - Rostenice Annual average precipitation - Pilot 2.0 - Rostenice
154 Trend = 1.54 (*C/34 years) 2001 Trend = -41.06 (mm/34 years)
Baseline: 10.17 °C (1985-2018 average) Baseline: 450 .44 mm (1985-2018 average)
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—2.0 4 — long-term linear trend —1507 —— long-term linear trend
1085 1990 1995 2000 2005 2010 2015 1985 1990 1905 2000 2005 2010 2015 5_yea r runnin g mean Of
Year Year —
o Annual average ETO - Pilot 2.0 - Rostenice . Annual average sunshine hours - Pilot 2.0 - Rostenice anoma |y
Trend = 50.27 (mm/34 years) 7 Trend = 261 8 (h/34 years)
Baseline: 842.2 mm {1985-2018 average) Baseline: 2046.79 h (1985-2018 average)
200 —— Long-term linear trend
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Risk assessment ) \\(STARGATE

Heat event (> 30 @ C for > 3h/day)

. 2019
Heat and cold events at Rostenice (CZ): —————
» increased number of hot days —
» decreased number of cold days AR
40 °C 1o |.|
1985 rr1|rll[1li]llrlI[]l]ll]IIITIIIIIIlllTIIIITII[TT
30 °C Feby Mar Apf May Jum Jud Aug SeD Ot Py Dhe
20 °C 5019 . Cold event (< -5 2 C for > 3h/day)
10 °C . . m
OOC .I |; 1 : m I
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— Mean daily maximum Hot days — Mean daily minimum Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
=+ Cold nights
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Libeplingzd %]

2019

Risk assessment "’;{STARGATE

Droughts at Rostenice (CZ): increased duration and frequency

Available Soil Water (max: 100mm)

Cumulated precipitation
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Risk assessment ‘—;{STARGATE

NNW NNE
Wind gusts at Rostenice (CZ): increased frequency and intensity
NW NE
10000 h \ \
Wind gust
WNW ENE
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6000 |II | || w :
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y ’\« oV '\, Lo N A N - S S L S LA S TR S < LA <) AY A7 AL AT g 0 to 5 km/h [10m] 5 to 10 km/h [10m] 10 to 15 km/h [10m]
S o '\« ‘0 q, A AV A TR TR0 VT W Y NS G Q,‘O S AV A A Y 15 to 20 km/h [10m] @ 20 to 25 km/h [10m] @ 25 to 30 km/h [10m]
® 30to35km/h[10m] @ 35to40km/h[1o0m] @ 40 to 45 km/h [10m]
Wind speed [km/h] 45 to 50 km/h [10m] @ 50 to 55 km/h[10m] @ 55 to 60 km/h [10m]

® 60to65km/h[10m] @ 65to 70 km/h[l10m] @ 70 to 75 km/h [10m]

EN2005-2018 mm1985-2005 —1985-2005 2005-2018 W 75Xo/R0 KM/ [1dm] N 60 1185 K/t [Lam] I
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Agenda L STARGATE

1. State of the art: climatic trends analysis

2. What’s next " & &

o Enable Climate Smart Agricolture ,ﬂ,ﬁ \ $ °jns1 -
O I m p roved d ec's | on ma kl ng cnowosouncmc‘ Ci“_‘ilc LANDSCAPE
g‘; PATTERN CHANGES a

O Exa m p I eS AGQ?A(EA.'LBSATIC s TA R CT%?I?[EI;:
GATE
“ Y

4-D CROP FIELD USE

PARTICIPATION SUITABILITY DSS  RECOMMENDATIONS
COLLABORATION ‘ DERSONALIZED
NETWORKING SERVICES
%t DEVELOPMENT OF SERVICES 2
POLICIES 0 FARMERS
RISK MANAGEMENT
www. STARGATE.eu 14



Climate Smart Agriculture ﬁ\\\(STARGATE

—_—

» Agri-environment-climate technical solutions:

o Climate and microclimate change scenarios
o Crop specific analysis

o High resolution weather forecast

o Yield potential

o Dynamic agro-climatic maps

https://cloudog.micft.com/pIoads/prod/2018/ll/SustalnabIeFarmlng_bIS.pr

» Sustainable agriculture development at landscape level

» Farm management modernization:

Crop selection and rotation models

Transfer technology

Irrigation and fertilization recommendations
Crop protection recommendations

Soil trafficability

@
@
@
@
: =L \
o Harvesting time %

https://vvww.fbk.eu/wp-content/uploads/019/07/AIAGRICOLTURA_MICROSOFT-fbk-
www. STARGATE.@@0x600.jpg 15




. . . T_\
Improved decision making < STARGATE
, Photograph: Getty Images
» Get to know ecological factors that shape the farming
landscape

» STARGATE climatic platform: \\ ,\/V
o Effective geospatial visualization of big data // \\

o Advanced, dynamic charting

o Extra quality assurance

o Easy and affordable tool

» Decision support tools for farmers and policy makers

https://d6prv7be4nrvy.c|dfront.net/wp—content/uploads/sh uterstock_7182 14302.j
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Example: Climate Smart Agriculture in practice ‘"\\{STARGATE

* To get reliable results on climate resilient technologies:

- development time needed: 10-20 years

* Project and climate change allow less time

v@
4

Identifying regions of similarity with the anticipated
future climate at the selected location (“site”) \

Transferring technology from that location to “site”:

- development time reduced: 2-5 years

https://www.hortidaily.com/article/9143894/cooling-technology-
increases-total-planttyfeld-of-basil-by-30,

https://www.naturalearthdata.com/tag/update

www. STARGATE.eu 17



https://www.naturalearthdata.com/tag/update/
https://www.gokulplast.com/drip-irrigation-system-layout.html
https://www.gokulplast.com/drip-irrigation-system-layout.html
https://www.gokulplast.com/drip-irrigation-system-layout.html
https://www.gokulplast.com/drip-irrigation-system-layout.html
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https://www.gokulplast.com/drip-irrigation-system-layout.html
https://www.gokulplast.com/drip-irrigation-system-layout.html
https://www.hortidaily.com/article/9143894/cooling-technology-increases-total-plant-yield-of-basil-by-30
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Example: climate change characterization ‘—\\{STARGATE

Periods of drought in Basel (CH), soil with 200 mm water holding capacity, 2000-2019

2019 i — — I . S - I

201 — LRI e (—
2017 m— I 18 | I S S N S . - I —
2016 — — - — - —
201 — — I O
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2009 | I I T — —
2008 1 . E—
2007
2 —— |
200
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. 2003 ] N N E—

m 200

o 200

- paale________________________________________________________________| | — -—

Lyon (FR) 1985-2000 Milano (IT) 1985-2000

— L
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19 I E— — . E— —
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- E——— - — - 19 —
— — 1995m - —-— — - — - — —
- — I —— - — — I ——————

19 - — 19¢
19 - — - — 19492 —- . - —
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19¢ — - — - — EE— - — - 19 - - - - —
198 —— — — O — — — -— 19¢ i = -
1988 — — 1988
198 —— 1987 m— - . E——
19861 - E— O S— — — — 1aas, | T

Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec

[ Which profile is more similar to Basel — Lyon or Milano? }

- this could be the place with the best adaptation technology offer...

www. STARGATE.eu 18
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Example: climate change characterization

U STARGATE

Temperature

Wind

30 days
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15 days
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5 days

0 days
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0 days
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0.0 >0.6 >3.1
>270 ® >334kn

May Jun
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Jul Aug
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Jul

>
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— Frost days
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® > 10°C
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meteoblue
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30 days

25 days

20 days

15 days

10 days

5 days

0 days

30 days

25 days

20 days

15 days

10 days

S days

0 days

_ R EEEE T 1985-2005
Precipitation
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
® 50-100mm @ 20-50mm @ 10-20mm @ 5-10mm 2-5mm
<2mm Dry days = Snow days )
meteoblue
g b | Sunshine
‘\\\ _,v/:.‘ T
I I hours
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Sa m ple data for
Sunny Partly cloudy @ Overcast — Precipitation da)}

visualization example only
19

meteoblue




Example: climate change characterization

U STARGATE

Temperature

Wind

30 days

25 days

20 days

15 days

10 days

5 days

0 days

30 days

25 days

20 days

15 days

10 days

5 days

0 days

0.0
>27.0

Feb Mar Apr
>0.6 >3.1
® >334kn

e N
Jan Feb Mar Apr May Jun Jul Aug Sep
® >35C @ >30°C > 25°C > 20°C > 15°C
>5C ®20C @ <0C @ <-5°C — Frostdays

May Jun Jul

®>66 @ >107 @ >156

r— 30 days
25 days
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15 days
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5 days
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® > 10°C

meteoblue

Oct Nov

30 days
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20 days

15 days
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S days
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® >210

meteoblue

www. STARGATE.eu

_EE=EEREEpTmTE=ED = 2005-2015
[
Precipitation
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
® 50-100mm @ 20-50mm @ 10-20mm @ 5-10mm 2-5mm
<2mm Dry days = Snow days )
neteoblue
Sunshine
,"/_AA B
1 g N | hours
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Sa m ple data for
Sunny Partly cloudy @ Overcast — Precipitation da)}

visualization example only
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Example: climate change characterization /\ STARGATE

30 days — —

25 days

20 days
p 15 days
10 days
5 days I
0 day:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
® >35C @ >30°C > 25°C > 20°C >15°C @ > 10°C
>5C ®20C @ <0C @ <-5°C — Frostdays
oblue
30 day:

Wind

30 days  p— =1

2005-2015

25 days

20 days

Precipitation

’ \
0 days /

Jan Feb Mar Apr

May Jun Jul Aug Sep Oct Nov Dec

® 50-100mm @ 20-50mm @ 10-20mm @ 5-10mm 2-5mm
<2mm Dry days = Snow days
meteoblue

30 days

Sunshine
hours

Can we visualize the monthly change in 1 graph?

Sample data for

0.0 >0.6 >3.1 T 566 w >10.7 W >156 @ >210
>27.0 @ >334kn

meteoblue

www. STARGATE.eu

Sunny Partly cloudy @ Overcast —— Precipitation days
met

ot visualization example only
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Example: climate change characterization ‘_'l\{STARGATE

Last 12 months (black) and 30-year climate meteoblue
Sinole 57.33°N / 26.72°E  101m asl

Monthly mean temperature (°C)

TN
/4 N
= S

20 20

Current year

10 10

Mean of last 30 years
Max and Min of last 30 years

L

/

-10 -10

T
N
.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Current year Monthly precipitation (mm)

150
Max of last 30 years
Min of last 30 years
Boundary: Mean of last 30 years

100

50

Sample data for visualization example only Jan  Feb  Mar  Apr  May  Jun  Ju  Aug  Sep  Oct  Nov  Dec




Example: climate change characterization

Last 12 months (black) and 30-year climate

Sinole 57.33°N / 26.72°E  101m asl

Current year

Mean of last 30 years
Max and Min of last 30 years

20

10

U STARGATE

Monthly mean temperature (°C)

meteoblue
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\

//
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10

/

/

-10

[ What other time intervals are meaningful to compare?

C

150
Max of last 30 years
Min of last 30 years
Boundary: Mean of last 30 years
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Sample data for visualization example only
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Example: climate change characterization ﬁ\\\(STARGATE

30 °C
o e . 22 °C . 75 mm
» For each crop-specific growing season . s 0&16 .
(e.g. Oct - May, Feb - Aug, Apr - Oct) e . Y
c,&c 10 °C
. . 10E °C 50 mm
» Growing season length and shift N C/ZC/C/ o 4\°R3 %

. . . L ~ elic
» Weather variables analysis i ‘z%c/ 1B \\5 b
=78C =78C & ) \\\ 25 mm

~
N

» Frequency of drought, frost, heat, tropical nights -1

-20 °C 0 mm

Tuesday, May 3, 00:00-01:59 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Growing degree cumulated 2016 [2m]: 22.4 GDD

e Total Precipitation cumulated 2016 : 103.9 mm | Precipitation = Mean daily maximum Hot days — Mean daily minimum
e Growing degree cumulated 2015 [2m]: 48.3 GDD - Cold nights
Total Precipitation cumulated 2015 : 84.8 mm ‘ meteoblue

i/

16. 18. 20. 22. 24. 26. 28. 30. 2.May 4.May 6.May 8.May 10. 12.
D A A P D P A P PRSP MAvamte Sample data for visualization example only 24




Conclusions ‘ l;”STARGATE

Base-line information is available
Existing graphics and data packages allow site - specific conclusions

Technology transfer strategy based on climate similarities seems possible

S A\

Development of tools / analytics needed to support decisions

www. STARGATE.eu 25
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STARGATE

Thank you for your attention
Ing. Nicoletta Addimando

nicoletta.addimando@meteoblue.com
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‘ o e 6'7 MIGAL ... Mmeteoblue & NEl,nggygkgg @agroapps — )

weathe close to you
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