FRIM AU

UNDERSTANDING TRANSPORT SECTOR NEEDS
FOR CLIMATE INFORMATION, VIA THE
PRIMAVERA PROJECT

Faclilitators: Dr. Erika Palin and Dr. Galina Guentchev (Met Office, UK)




HELLO AND WELCOME!
THANKS FOR JOINING US FOR THIS
INTERACTIVE WORKSHOP TODAY

Please add your details to the sign-in sheet

Any personal data (as defined by the EU General Data Protection Regulations 2018) which you
provide will not be used for any purpose outside the PRIMAVERA project

PRIMAUai!



SESSION OUTLINE

* PRIMAVERA project

0 work in PRIMAVERA

: . PRIMAVERA User Interface Platform (UIP) and Data Viewer

o . an example (low-pressure systems
and rainfall)

- . getting to know more about user needs

- and
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THE PRIMAVERA PROJECT

PRIMAVERA - PRocess-based climate s!Viulation:
d\Vances in high-resolution modelling and European
climate Risk Assessment:.

a European Commission-funded project involving
multiple European modelling centres, which are
designing and running

and assessing their

and thereby to
across Europe.

© Network Rail



WHAT PRIMAVERA IS...AND IS NOT!

*PRIMAVERA *PRIMAVERA

e A perect ’ Providing an “
to use for climate risk

» Seeking to understand how high- assessments on transport

resolution, global model data

could be useful to * Providing * _ " {0
stakeholders use In climate risk assessments

on transport



THE PRIMAVERA CONCEPT

Do PRIMAVERA How does this affect And what could this
models improve the their representation of mean for their
representation of key climate representation of

USER-
METRICS? RELEVANT
IMPACTS?

PROCESSES?

(e.g. low-pressure (e.g. extreme rainfall) (e.q. rainfall-derived
systems) flooding)



USER ENGAGEMENT

= WP10 (“translation”) —
 |nsurance
* Energy USER-
 Transport PROCESS METRIC RELEVANT
» Agriculture - | | LilEa ST
 Health
 Water

= \WP11 ("broadcast”) —

* Video (>500 views)
* |nitial user survey (>80 replies)
* Interviews (~50)
« User Interface Platform
* http://uip.primavera-h2020.eu
* Conferences (science & user)
Webinars
« Twitter




USER INTERFACE PLATFORM -

http://ul

rimavera-h2020.eu

HIGH RESOLUTION CLIMATE CHANGE PROJECTIONS CARRIED OUT WITH A NEW GENERATION OF

CLIMATE MODELS,

Welcome to the PRIMAVERA User Interface Platform. The aim of this website is to disseminate the results of the project to

o
-

users and poiential users. Thenew ¢

information arising from solution simulations is presented in

A

the context of different impact sectors. Also, specific results are presented in an interactive way by using storymaps. As the

project is still ongoing, new content will be added regular

keep updated on the project progress.

Transport Agriculture

HOME SECTORS RESOURCES SCIENCE SNIPPETS

Results from the PRIMAVERA user survey

Ve conducted an online survey within the PRIMAVERA project as 3 first step towards understanding user nesds for we:

ther and climate

information. The survey was aimed 3t 3 broader audience and used the questions and the language applicable for aifferent user profiles

Storymaps
Videos

User survey

Search

MNews

Sector factsheets
Climate factsheets
Glossary

Mailing list

Fresentations

Akogether 83 responses were rec
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Extra-tropica

Extra-tropical cyclones, also known as Euro|
wind storms, can bring violent winds, intense
and battering waves to Europe. They are caj
of major disruption, causing damage to tran|
networks, energy Infrastructure, and even lo
Iife.

Because extreme storms at a particular log|
are relatively rare events, observational da
often insufficient to fully understand the risk

Impacts of extra-tropical cyclones include storm surg|
strong winds capablo of bringing down trees (right)

PRI A Vb

from the participants from 12 different EU countries. Here are some of the answers we received

mata change was o

isions thay mace We also

=

§5% of the participents westher and/or

% or for the professicnal

maka and for 42% it & guits impottant.

PRocess-based climate sIMulation:
AdVanees in high-resclution modelling

and Burcpean climate Risk Assessment

Quality of climate models

mate models are complex, but even sa, they are
siill simplfications of reality. Therefore, there will
be systematic differences between the results of
simul ns with climate models, and obsenvations
in the real world differences are called the

ias. the higher the
to simulate the observed climate

What is a model bias?

Models sre always a simplification of reality and,
therafore, they will never reprasant reality exactly.
Abias is a systematic deviation of climate model
output (2.0. 100 high, too low or not in right
location) compared to observations in the real
world (Fig 1).

Obsarvatons

cerent cirate Clrmete medel

eurrant climate

M

prchabiity

.0, AWEROR EMORNALIM in DRCATEST 1961-2010

Fig1. Schematic prosentston of cimate madel bias: the
sysiamate dfferance babween madsl autput and cenabions
(ourcs: Sessembinder, 2015)

Climate model evaluation

The smaller the bias, the higher the model skill to
simulate the observed climate correctly. This skill
is often used as a measure of quaiity of a madal.
To determine the skill of climate model output, the
difference between the stafistics of the

abservations for the refarence period in the past
(e.g. a period of 30 years) are compared with the
statistics of the climate model simulation for the
same period

ez e

il is often used as & measure for
quality. Climate models can be evaluated for many
i cts such as how they represent
averages, extremes or varisbility. PRIMAVERA
i improve the kil of cimate models by

A climate madel can be evaluated according o
different aspects, e.g. annual and seasonal
climatological averages for all relevant climate
variables. probability of certain extremes.
varisbiity, trends (Fig. Z). Model evaluation can
also foras on how well specific weather
phenomena are represented.

Climate models produce ares-average data.
whereas many cbservations are point
measurements. Climate variables for which large
spatial differences are observed within a grid cell,
may show large differences between area-average
data and point data (e g precipitation). For this
reason, the technique of “re-analysic”, which
combines infarmaticn from ohservations and
models. is often used to explore mode! skill

MEAZY TN AT e SEDEE

FIg 2. Ancwal cycia of avaraga tamparatura for South
Eumpa/Madteranaan in & largs numhar of CAMIPS glahal
 comparad with ERA
a5AT line; SoUrTA: ECH)

Simulations of similar extra-lropical cyclones from a
The wind speed and mean sea-level pressure assoct

oy i
i cimats eriance, cimals changs Modeing, 1S igh partmance.
rormueing.

rainfall in the panels on the right Data are from the UPSCALF project (P. L Vidale; Mizielinski et al , 2014)



http://uip.primavera-h2020.eu/

DATA VIEWER

PRIMAVER:
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SESSION AIMS

= The of the rest of the session are to:

* FInd out more about your

 Present some scientific results from PRIMAVERA to demonstrate

* Find out where you are In your

e DIScussS



GETTING TO KNOW YOU...

. (Please stick a dot on the map)
. (Please stick a dot on the
sheet)
|8
+ & ?
VN —— — .
Road Rall Aviation Marine Inland w'ways Urban Other/multiple (Please
describe on a Post-It)
o (Please
| kk)i\ 3 %f.;; ,.«j‘ Ot h er
)\&)ng (Please
- e EEE describe on
| Jeek™ 4 ﬁf‘:z.i a Post-Iy

Decision maker — high Researcher Strategic (long-term) Operations — service delivery
level managerial planning / short-term planning FEIHHW



FRIM AU

PROVIDING INFORMATION TO SUPPORT CLIMATE

RISK ASSESSMENTS IN THE TRANSPORT SECTOR

USING A NEW GENERATION OF HIGH-RESOLUTION
GLOBAL CLIMATE MODELS

Galina Guentchev, Erika Palin, Malcolm Roberts, Julia Lockwood & the PRIMAVERA
team

European Transport Conference, Dublin, 10t October 2019

This project has received funding from the European Union’s
Horizon 2020 Research & Innovation Programme
under grant agreement no. 641727.




USER-
RELEVANT

IMPACT

RAINFALL AND FLOODING USE CASE o

= |Interviewees rated rainfall and rainfall related flooding as o a0

having ﬁg L/ij

on road, ralil, aviation

* Having impacts also on marine and inland waterways transport

Q
U
. we attempt to answer S bﬁ_f:;
I
* How are the models representing the weuro (25km)

leading to rainfall related
Impacts?

- Low pressure systems and the paths
(tracks) they follow

« Comparing cyclone intensity metrics

e How may change in the Intense rainfall event leading to flooding

future? (not shown here in 2002, as seen in datasets with lower
| ) (top) and higher (bottom) resolution FEIHH |ER




USER-
RELEVANT

CHARACTERISTICS OF CYCLONES

IMPACT

Extra-tropical cyclones (ETCs) are the

main cause of flooding and wind impacts 3 Region used for
In Europe Iin winter the analyses
= Comparing PRIMAVERA models with N7 e <
models from CMIPS5 — Coupled Models |
Inter-comparison Project — phase 5 e
CMCC CMCC-CM2-VHR4 CMCC-CM
o) O GCMs used in the
= High resolution vs lower resolution S e M analyses
ECEARTH ECEARTH3-HR ECEARTH
(36km) (80km) Number in parentheses
. . 5 2 3 indicates model’s
= Terminology - difference between models Yo" | IR ook atmospheric resolution at
and observed data is also called BIAS MPI MPIESM-12XR | MPI-ESM-MR SO
(34km) (130km)

ECMWF ECMWEF-IFS-HR Unavailable



USER-
RELEVANT

INTENSITY OF CYCLONES — Max vorticity

IMPACT

* The lower resolution models underestimate the frequency of more extreme storms,
while overestimating the frequency of less extreme storms

* These differences are reduced to a great extent in the PRIMAVERA (higher resolution)
models especially regarding the underestimation of the stronger storms

0.04 0.04
‘ Low resolution vs. Obs High resolution vs. Obs
0.03 - 0.03 -
002 Generally 002 Smaller biases
- overestimated - overall
- >,
o Generally g
§ 0.01 - underestimated § 0.01 ~
0 ‘q 0
= | ) o [ = _ # o "
G G
E -0.01 E -0.01 e
2 l CMCC 2 B CNRM
~0.02+ I EE CNRM ~0.02 1 B ECEARTH
BN ECEARTH B MOHC
=0.03 1 m MOHC —0.03 1 - VP
Hl MPI Bl ECMWF
-uuq ] T ] T T T ] ] ] -unq ] ] 1 ] 1 ] 1 ] ]
00 25 S50 75 100 125 150 175 20.0 00 25 50 75 100 125 150 175 20.0

«~Less Iintense Maxvorticity  More Intense — «lessintense THRER - More intense — FEIHHW



Annual rainfall (mm)

Lower resolution models

Annual rainfall

* Importance of
resolution IS even
larger for
extreme rainfall

USER-
PROCESS METRIC RELEVANT
IMPACT

* Results from quantitative
statistical analysis

maximum 5 day rainfall over 7 EU
regions, 7 model pairs

number of models showing statistically
significant difference in rainfall amounts
between high and low resolution versions

RX5day 7 4 7

P RIMAUbk



Maximum 5 day rainfall — RX5day (mm) oG ReLEvANT

* Higher resolution leads to more detailed and more realistic climate
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RX5day — DIFFERENCES FROM OBS

100
90
80
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50

- 40
- 30
- 20
- 10

Low resolution models High resolution models

RX5day, EOBS Jan Bias RX5day, Multimodel Mean - EOBS Jan

RX5day, EOBS Jan Bias RX5day, Multimodel Mean - EOBS Jan
100
90
80
70
60
50

- 40
- 30
- 20
- 10

Multi-model mean differences from EOBS — January

RX5day, EOBS Jul

Bias RX5day, Multimodel Mean - EOBS Jul

Multi-model mean differences from EOBS — July



YOU JUST SAW A PRESENTATION OF AUSE
CASE PREDOMINANTLY GUIDED BY THE VISION
OF SCIENTISTS...

PRIMAUai!



RESEARCH SHOWS...

USEFUL AND USABLE CLIMATE

INFORMATION BECAUSE LESS
ATTENTION
PAID TO
APPLICABILITY
AND FIT TO
USER NEEDS
CREDIBILITY
Cash et al. 2002
USER PARTICIPATION AND CO-DESIGN OF PRODUCTS
Improves Allows for better Bridges gap
usability of Increases Allows for communication | | between climate

climate transparency tailoring of uncertainty orojections and
predictions user readiness [l |l




Practitioners/

Resources

« Specializations
 Local Knowledge
* Local Data

e Literature

Collaboration and communication —

Collaborate and
Communicate

Define Problem
Establish Expectations
Communicate Needs
ldentify Constraints
Form Relationships

2ntory of Information

3.
Synthesis

cornerstones in increasing the usability

of climate information

Climate
Scientist(s)

Resources

« Knowledge

» Understanding
e Literature

* Data

S921N0Say Mo

4.
Products

- Analysis Narratives

« Evaluation Narratives
 Ensembles

« Uncertainty
Quantification

* Impact Report

 Scenarios

S13SN WO} Moeqpas- 19npoid

Figure courtesy of L. Briley,
prepared for NCPP

P RIMAUbk



WHERE DO YOU SEE YOURSELF?

I’'m just starting out with | know something about  I've got a good handle

all this — what climate climate effects on my on what climate
Information is out sector/organisation but means for my
there? don’t know what to do organisation — but
about that — how does how can | use
climate affect my climate information
organization? to Improve my
planning?

» Please put a sticky dot on the chart to show where you think you fit (add a Post-It note If

you want to explain further!)
PRIMAUb



HOW MIGHT PRIMAVERA HELP YOU?

“ Exploring Learning -

What climate How does climate How can | use climate
Information is out affect my Information to
there? organization? Improve my planning?

HOW CAN PRIMAVERA HELP?
* Increasing awareness, < Help identifying * Help working with
Sigo | relevant hazards / climate information
: \L/JV”eDb'”arS’ presentations impacts » Work with us on a use case

» Transport sector in UIP specific for you

 Factsheets
* Workshop

 Data viewer
 Factsheets



DISCUSSION QUESTIONS

* In the past, have you tried to climate information?
* Where did you look? Hazards that impact your organization's work
* What did you look for?
* What did you find?

==
e

==
[

=
=

* Do any of these :
sound important to you? —

e Wh t(f yth g) : . f I II f III
a | an |n IS & & & ¥ s<% & & N &
& & v & S & o & &

you from using & & ¥ R

& . 9 e
% L b L o &
& o o & S &

climate information? ey

Number of responses

=

mVerylarge5 ®large4 ® Moderate3 mlittle 2 No effect 1

* High temperature, low temperature, snow/ice/frost, rainfall/flooding,
coastal flooding, droughts, high winds, lightning, earth movement FRIMAUbR



DISCUSSION QUESTIONS

* What metrics or variables can be useful in your planning and adaptation
efforts?

 Number of days with specific conditions or seasonal mean of a variable
 Number of days exceeding a threshold

» Spell duration

» Spatial extent of certain conditions



USER-
PROCESS METRIC RELEVANT
IMPACT

Do you have examples of rainfall thresholds that are useful to you?

DEFINING THRESHOLDS — RAINFALL

Threshold Impacts Transportation  Study/Document/
mode Project
>= 30mm/day Possible, likely, certain Road, rail, metro in  |vajda et al. 2014
>= 100mm/day EU
>= 150mm/day
>= 50mm/day Harmful EWENT D1, 2011
Road and rall EWENT D1, 2011
>= 100mm/48hrs Lower road network: landslides, infrastructure EU
>= 150mm/24hrs erosion, bridge damages; Regional

floods, landslides, erosion.

1 in 200 years return period rainfall event | Design standard to control bridge Rail and road RSSB — Tomorrow’s
for new construction with a 20% scour railway and climate
allowance for climate change change adaptation:
Executive Report, 2016
30mm/1hour, Route blocked, runways closed, loss Aviation In £ EWENT D1, 2011
60mm/6hrs, of situational awareness; APT limited
90mm/12hrs, Infrastructure, total APT closed

150mm/24hrs



DEFINING THRESHOLDS — TEMPERATURE

Do you have examples of temperature thresholds that are useful to you?

Daily mean t
>= 258°, >= 32° >=43°C
Daily maximum t
>= 28° >= 32° >=43°C

Possible, likely, certain h

armful

O J U all U
DU C
Road and rail in
EU

USER-
PROCESS METRIC RELEVANT
IMPACT

aV/DC :

| ) DIE
EWENT D1, 2011
Vajda et al. 2014

Less than 28°C
28°C to <=33°C
33°C to <= 35°C

Unlikely track failure
Possible track failure
Likely track failure

Rail Netherlands

Oslakovic et al. 2013

> 35°C Certain track failure
Surface dressing of roads must |Road UK CCRA, Thornes et
>35°C be suspended as the asphalt al. 2012
will not cool sufficiently quickly
Above 25°C Payloads may have to be Aviation UK CCRA, Thornes et al.

reduced for take-off owing to

the lower air density

2012



And finally...

Would anyone be Interested to work with us on
identifying useful metrics and exploring the value
of PRIMAVERA outputs?

PRIMAUai!



WRAP-UP & NEXT STEPS

PRIMAUai!
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PRIMAVSk



THANK YOU! QUESTIONS?

>4 primavera_inquiries@bsc.es

W @PRIMAVERA_H2020

P RIMAUbk



