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A synthesis of past assessments of
regional information characteristics to
enhance usefulness: shortcomings and

opportunities in assessing regional
information



|DCC __ Brief summary of Regional information
et ohanes in TAR, AR4., AR5

Observations are highly heterogeneous by region
e Limitations of historical record constrained regional messages
* Visibility of global gridded products

Future projections were heavily dependent on GCMs

 Map based presentations invited visual interpolation

* Regional statements generally with low confidence

* AR5 introduces changes in phenomena as a message of regional importance.

Structure of TAR, AR4, and AR5 had mixed regional emphasis:

* WG1 had only one regional chapter in each report with limited additional
regional information dispersed through remaining chapters.

* Regional chapters inin WG2, mostly predicated on WG1 GCM assessments

AR5 WG1 Atlas (GCM-based inviting visual interpolation)

AR5 WG2 included a chapter “Regional Context” to frame the interpretation of
regional information.



I CC ~ Three fundamental constraints for users of
the IPCC Assessments reports
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1. Scale translation — basic climate information has a large
disconnect from the decision scale

2. Linear supply chain model decouples information from context —
if knowledge is defined as information in context, then a linear
supply chain introduces significant limitations.




3. Contrasting messages from multiple information choices

Observational Data (environmental and social)

(

N

RCP / SRES emission and concentration scenarios; Land use and land cover ; Topography; etc.

“Standard” resolutions Ultrahigh resolution
Dynamical Downscaling \
Regional Climate Models Variable resolution h h
(also double nested) Global Climate Models < i Hu
N/ N/
7 ~
Empirical-Statistical Downscaling Spatial
Transfer Weather Weather dliagﬁr?gatlon
functions Generators Analogues echhiques

Post-processing of data

evaluation; validation; regridding; reformatting; uncertainty analysis;
additional bias adjustment; selection of data results (in addition to selection choices at all other stages)

Interpretation and incorporation into the context of user applications

The key challenge of DISTILLATION



Model 1 Model 2 Model 3

GCM

RCM

Statistical downscaling

160 -120 -80 -40 0 10 80 120 160
Projected rainfall change by 2050 Anomaly (mm) Daron et al., 2013
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Projected changes in total annual rainfall and annual mean
temperature in the Philippines by mid-215t century (RCP8.5)
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Rainfall change (%)

® CCAM ® CCAM(PH) ® HadGEM3-RA @ RegCM4
® PRECIS GCMs + Stat_WorldClim

e Range of changes from GCMs (yellow) and
downscaling

e More temperature increase, wider range of
precipitation change
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Rainfall change (%)
e CCAM ® CCAM(PH) ® HadGEM3-RA
® PRECIS ® RegCM4 A Statistical

e Dynamical and statistical (red) downscaled changes
e Comparison of models uncovered error in
statistical technique applied

Daron et al., Climatic Change, 2018



IDCC @® Integrity of “observations”

INTERGOVERNMENTAL PANEL ON
climate chanee

o o

RMSD (mm d-)

90°E 130°

051 2 3 4 5 6 8 10 12 14 16 18 20 24
Precipitation (mm d-') Juneng et al., Clim Res, 2016
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Contextualised

High level
projections

Narratives
and storylines

Detailed
projections
INncl timing,
magnitude

Placing information in context

General policy
Strategic areas
No regrets decisions

Large scale planning

Decisions related to e.qg.
temperatures

Rough idea of scale of
infrastructure needed

Investment choices
Exact technology choices

Exact locations of networks,

infrastructure, and
development approvals

After Davies, 2017

It will get warmer

v

The experience of
the change will
include ...

(v)

In this location
you will get x%
change in flood
frequency

X




CLIMATE DATA PRODUCTION

Breakdown of some key issues
Data need = Climate information

DATA NEED

Global Climate Models

Regional Climate Downscaling

Model output

“Useful” climate information

e Understanding,

communicating
process of
producing multi-
method, multi
model
projections
(“scientific
credibility”)

“Simplifying”

information to
meet specific user
needs.” (Daron et

al., Climatic Change,
2018)
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|DCC 0o Global Climate Models

cllmare chanee

DATA NEED

l

Global Climate Models

l

Regional Climate Downscaling

|

Model output

|

“Useful” climate information

e Model selection

and number of

models: process
based analysis vs.
model opportunity /
availability,
uncertainty analysis
and to develop a
wide range of
possible/plausible
futures

Scenario

selection RCPs,
“older scenarios”



|DCC Climate Downscaling

cllmare chanee

e Choice of methods,
and number of

DATA NEED downscaled outputs:
l - multiple GCM, single
RCM; multiple GCM,
Global Climate Models multiple RCM,
l - Statistical vs
dynamical,
Regional Climate Downscaling - Relevant spatial and
l temporal resolution,
b4 - CO, forcing only;
Model output - relevance of local land
use and change;
l - local aerosol impacts;

- ocean-atmosphere
interaction

“Useful” climate information




|DCC Assessing what added value

e comes from Downscaling
UNWEIGHTED WEIGHTED
MAM 1986-2005 MAM 1986-2005

15N - s

10N 10N -

5N 1 5N

EQ- Eo-

551 551

1051 1051

-1 —0.5 0 9.5 1 =1 —-0.5 0 0.5 1

Added value defined as where CORDEX represents observations better than GCMS
AV < 0: No added value ; AV > 0: RCM yields better approximation than GCM
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DATA NEED

l

Global Climate Models

l

Regional Climate Downscaling

|

Model output

|

“Useful” climate information

e Evaluation /

Validation
® Process based
analysis - right
precipitation for
the wrong
dynamics

e Integrity and
confidence in and
availability of
observation data
(meteorological,
flux data, etc)



iDCC Constraints on constructing
Faiwe  “Useful” climate information

e Ensembles: size

DATA NEED and weighting
l * Bias correction
Global Climate Models o
e Defining,
l assessing
Regional Climate Downscaling managing
l uncertainty
. (guidance)
Model output
l e Defining range of
possibilities

“Useful” climate information (guidance)




: Constraints on constructin
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i Useful” climate information
e “Ensemble of
DATA NEED ERECE
Address integration,
l coherence, synthesis of
Global Climate Models information
l e “Impacts based”

useful, region-specific,
sector-relevant

l variables, indices
Y

Regional Climate Downscaling

(temporal vs. aggregate
statistics, climatology)

Model output

l e Risk framing and
“Useful” climate informatiot  consistency of
definition of terms
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Canada
3.01
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Chile k
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Rank Country Risk (%)
1. Vanuatu 36.28
2. Tonga 29.33
3. Philippin 26.70
4. Guatema 19.88
5. Banglade 1917

Risk framing: World Risk Index

Nepal
512

China
6.39
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+
ustralia
4.22

A

Brazil
4.09

Zimbabwe
10.06

Risk = Hazard sphere Vulnerability - Societal sphere

Exposure to
earthquakes, storms,
droughts, floods, sea

level rise

Susceptibility, Coping Capacity,
Adaptive Capacity

World Risk Report, Biindnis Entwicklung Hilft, UNU-EHS, 2016



DECISIONS ARE
(IDEALY) BASED ON
KNOWLEDGE ABOUT

CONTEXT RELEVANT
RISK

KNOWLEDGE =
INFORMATION IN
CONTEXT

. WHAT IS “INFORMATION”?
. How WELL DO WE
UNDERSTAND CONTEXT?

ISSUES OF VALUES AND
ETHICS IN INFLUENCING
MESSAGE CONSTRUCTION

THE YEAR 2035

- ~ V “/.- : -
& 4| ©
RA LESS RAIN WARMER

AVERAGE EARLY SUMMER AVERAGE WINTER PR AVERAGE RAINFALL HAS
TEMPERATURES ARE TEMPERATURES ARE MORE COMMON ! DéCRéAéED
*More than 5 days above 36°C combined
1-5 c HIGHER 1 c HIGHER " anwir:}sain?;?gms comum

IMPACTS

O

HEALTH

Increase in heat stress related health
problems, particularly for the elderly.

Q

WATER SCARCITY

More farmers are irrigating with groundwater,

and the city has increased groundwater
extraction to meet growing demand

Groundwater levels are critically low.

ELECTRICITY DEMAND

Increased use of air conditioning among
wealthier residents, particularly in
summer, together with increased need for
pumping and transferring water,
contribute to increase in energy demand.

P a

When wet summers do occur
HIGH TEMPERATURES + STANDING WATER
= ACUTE RATES OF MALARIA INFECTION

ZSs

CROPS

Seasonal shifts, decreased rainfall and
higher temperatures has led to change in
types of crops grown, with some
previously common crops no longer viable.

COASTLINE EROSION

Rising sea levels and storm surges cause
extensive erosion along unprotected
sections of the coastline, impacting newer

residential and tourism developments.

P (N W

SERVICE DELIVERY COSTS

The local dam (Pequenos Libombos) is mostly dry and
groundwater levels critically low.

The city is investigating alternative sources, including
pumping water from the Limpopo river 200km away.
Infrastructure and pumping costs are seeing a
significant increase.

FLOODING

Fewer heavy rainfall events makes
flooding a less frequent problem.
However higher sea-levels mean low
lying coastal areas flood more often.

Steynor, 2017




iDCC .. Opportunities

Leveraging major new developments such as CORDEX*, FCFA, etc.

3OVERN NTAL PANEL ON
climate change

1. Integration across multiple information sources
* GCM + Downscaling + Observations = DISTILLATION
* Leveraging information from changes in phenomena

2. Enhanced recognition of context in constructing messages
* Increased understanding of scales of decision
e Stronger messaging around story lines of relevance

3. Greater co-assessment within and between working groups
» Stronger integration of evidence based messages between chapters
 More effective and targeted handshake* between working groups

4. More rigorous assessment of information usefulness

e Better understanding of bias correction implications

e Evaluation of added value from disaggregation and downscaling techniques
* Enhanced assessment of information choices in defining ranges of futures

5. Authoritative reference (guidance) on the selection, interpretation,
and application of climate information in the context of decisions and policy



