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Information for
decision making

* Good decisions depend on the
_tyPes, diversity and quality of
Information used to inform
adaptation

« We risk building fragility into
adaptation as not accounting for
uncertainty plus short observational
records.

« Climate information is required for;

« assessing the current adaptation
baseline (which involves identifying
extremes in the historical record and
examining vulnerabilities/impacts
from these)

» assessing future climate risks

« identifying, assessing and prioritising
adaptation options.
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Getting Started

Climate Risk
Implement, Monitor Screening
& Evaluate

Managing Understanding

Prioritise & Assess
Sequence Climate Risk
Adaptation Option(s)

Planning

Identify, Assess & Prioritise
Adaptation Option(s)

A\ Water Scarcity

* Currenty, Ireland has one of the highest rates of water
availability in Europe. However, there is pressure to meet
increasing demand due to a number of factors;
* There is an imbalance between the places where water
availability is greatest (the west of Ireland) and where water
is most needed (the east of Ireland);
¢ The antiquity of Ireland's water supply system means that a
relatively large amount of water is lost through leakages;
e Regardless of climate change, there is now a pressing need
to identify new sources of water for the east of Ireland; .
rall  d se
S| er months and this will lead to 6

in levels of

al effective runoff and the

c ses in
[z availability of water supply for all sectors;
[Summer] « Critically, for the areas where demand is currently greatest,

eg. the Dublin region, the greatest decreases are expected




Historical Data for Decision Making

* Long term quality assured rainfall series
» Reference Hydrometric Networks

* River flow reconstructions

« Contextualising extremes

« Understanding variability and change at inter-annual to decadal

timescales
* Stress testing system vulnerability
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DNA of Irish Drought
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Irish Climate Analysis and Research Units
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Extending River Flow Network

* Ensemble reconstruction of river flows for IRN stations
 Annual water balance — 1700

« Continuous monthly flows — 1780
 Daily flows — 1851

 Multiple hydrological models and scenarios of landuse change
* Linking with historical rainfall data rescue

 Assessment of hydrological variability, drought, low flows, water
planning, flood reconstruction
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Data rescue in the classroom:

research-led teaching to extend historical records

Ciara Ryan?, Catriona Duffy!, Ciaran Broderick?, Peter W. Thorne!, Mary Curley?,

Séamus Walsh?, Conor Daly?, Mairéad Treanor34, Conor Murphy?
‘@,WSH RESEARCH COUNCIL
An Chomhairle um Thaighde in Eirinn

Hrish Climate Analysis and Research Units, Department
of Geography, Maynooth University, Maynooth, Co.
Kildare, Ireland.

2Climatology and Observations Division, Met Eireann,
Dublin, Ireland.

3Library, Met Eireann, Dublin, Ireland.

4 The Oireachtas Library, Houses of the Oireachtas.

Correspondence to: Ciara Ryan (ciara.ryan@mu.ie)

I ARUS Ryan et al. 2018 Integrating data rescue into the M:l“',g?sc:w @

National Universit
Irish Climate Analysis and Research Units classroom. BAMS, In Press ofalrlglgr?d l\/?éll\\;ﬁgsollx MET

éireann
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Future Flows: Cascade of Uncertainty CANNOT

be ighored

Cascade of Uncertainty in CMIP5

2016-2035
RCPs
Models
Realisations
2046-2065
- RCP 8.5
CP 45
RCP 2.6

2080-2099 [

A Precitipation (%)
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Smarter use of climate model projections

* Uncertainty Is critical to successful
adaptation — use |t!

 Value of analogues for scoping
vulnerability, risk and adaptation

* Climate change projections for
understanding system vulnerabillity

* Using climate information to stress test
adaptation options

 DON'T use climate model projections in
a deterministic sense
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WCRP-& CMIPS

World Climate Research Programme

« 35 models; most run with different
initial conditions and physics
parameterizations

> Total of 298 realizations (future
climates) for the Island of Ireland

WCRP
C&RDEX
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Memorable extremes — how has
their likelihood changed?

Summer
Precipitation
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Temperature
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Direct personal experience of climate-related weather events may act as a strong

signal’ or ‘focusing event’ around which the otherwise futuristic and abstract nature

of climate changi_e may become more tangible, and crucially trigger more

substantive public engagement and policy response (Capstick et al., 2015)

Matthews, T., Mullan, D., Wilby, R.L., Broderick, C.
Mr?i‘\,lre‘?s?igc and Murphy, C., 2016. Past and future climate I q RUS

National University
of Ireland Maynooth

change in the context of memorable seasonal
extremes. Climate Risk Management, 11, pp.37-52.
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How frequent may those Irish
events become In future?

' ' — T ' ' » + Inabusiness
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— Historca wet as 1994
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il 1 cool as 1995
: o« ; + BUT these
graphs also
4 0o allow us to

il ~ it consider

y . . . . ' . vulnerability to

R T w future change

Fig. 10. Centred 30-year running means of the respective variables, expressed as anomalies from 1901-2005. See Fig 8 caption for further details.

Maynooth Matthews, T., Mullan, D., Wilby, R.L., Broderick, C.

University and Murphy, C., 2016. Past and future climate I a RUS
National University change in the context of memorable seasonal

of Ireland Maynooth extremes. Climate Risk Management, 11, pp.37-52.
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Using climate projections to understand
sensitivity, risk and decision making

’ Top-down/scenario-led TIO T T T Bottom-up/scenario-neutral
3 ) 4
HI\N f , .
TN 1. Download large-scale L Iden?;fy'flotma}tl'n for
1 ,' '\‘ \ climate model projections. 1’ } SEnsitivity testing
, 7
] | 1 h rs .
:’ N 2. Process model output to e sl 2 De‘(’f'f’p :jalnfatl)l runodff-
PR produce climate data mo d‘?t_“” er observe
0 iy S commensurate with condrtions
N S A temporal and spatial 3. Simulate hydrological
b= 0T requirements. (high flow) response to
\ N~ - -
SMe g ,' 3. Simulate hydrological incremental changes in

climate parameters:

(low flow) response using o
precipitation amount and

model output as forcing

’r A data. seasonality.
~ .
| L\ S < L7\ 4 Identify whether the 4 OV?”‘?./ CI'Tate
! e "‘\,__\ | system is vulnerable to PrOJECLIONs 10 assess
‘\ \_—--\\ o' I these scenarios. exposure
S o _ : /’ 5. Explore available
-=-" = infrastructure design and
management options
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Assessment of
changes in Flood Risk
— 35 IRN catchments

Change in 20 year RP
event

Start by exploring
sensitivity without
climate models

Overlay climate model
projections to assess
ranges of change

Assess adaptation
decisions
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Regional typologies of flood
sensitivity and stress testing of

adaptation decisions _
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Can take same
approach for low flows
Q95

47 updated IRN
catchments

L ow flows sensitive to
temperature changes
also

This iIs for the 2080s
with warming limited to
2°C — so conservative

In the process of
linking with catchment
descriptors to
regionalize sensitivity

_ {0 IOW TTOWS

ICARUS
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CORDEX - Coordinated Downscaling Experiment

* Internationally coordinated experiment to WCRP

develop an ensemble of RCM projections

= A 19 member ensemble derived using 13
RCMs run at a 11 km resolution and forced
using one or more of 6 different CMIP5
GCMs

= Evaluated using 1 x 1km gridded observed
daily precipitation (1976-2005) - Met
Eireann and CEH-GEAR datasets

= Future examined for two 30 year horizons i B AT
(e.g. 2040-2069; 2070-2099) for )
RE presentative cun ce ntratiﬂn Pathw ays FURCCORDEX: new high-resalution clinute change projections
[e g +4 5 3 nd +8. 5 me 2} for Evropean impuel research

http./fcordex. org/ Sponsored by Weorld Climate Research
Program (WCRP; Jacob et al, 2014 )

*  Focus on summer (JJA) and winter (DJF)

Maynooth
" Ve IC ARUS

o eancMoyhoct Irish Climate Analysis and Research Units




Projected changes — CORDEX ensemble

= Significant increases in rainfall intensity

= Suggested larger proportion of total precipitation will come from heavy events (>95th
percentile)

= Heavy rainfall days (>20 mm) are likely to increase significantly
= Less certainty in wet and dry spell lengths

» Qverall increase/decrease in number of wet winter/summer days (>1mm)
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Projected changes — dry summer spells

w

R

Projections need to be
forced through hydro
model ensembles to

o 3

| zfz\ q"i explore changes.
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Projected changes in the average length of dry spells (PDSAV5) investigated for RCP 8.5 and 2070-2099
relative to 1976-2005.
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Seasonal Hydrological Forecasting — Skill can
come for catchment memory

Mean Square Error Skill Score (MSESS) of Persistence in the Slaney Mean Square Error of Forecasted Flows in the River Slaney (1955-
2017)
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Summary and Conclusions

 Climate change is likely to have significant implications for catchment
hydrology and water resources — catchments are differently sensitive.

 Influence of climate variabllity is large — start by understanding and
coping with this.

* Future climate information available for decision making needs
updating!

 Monitoring networks, approaches to adaptation that embrace
uncertainties and start with understanding catchment sensitivity offer
considerable advantages.

« Climate models best used for assessing adaptation decisions/options.

* Tools other than climate models such as flood forecasting, seasonal
forecasting, real time monitoring can build adaptive capacity.
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