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Ontario Climate Consortium
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Discussion Points

imate information and why we need it

Imate data and information in Ontario

nallenges and moving forward
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Part 1

WHAT IS CLIMATE
INFORMATION AND WHY DO
WE NEED IT?
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Why do we need climate
information?
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Why do we need climate
change information?

(a) Global average surface temperature change
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Why do we need climate
change information?

Assess B ’ Adaptation
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Climate Information: a Definition

* Observed, modeled or synthetically created data records
(time series) at stations or as gridded products

« Trends, variability, and higher-order statistics, extremes,
Inter-annual variability, and inter-decadal variability, for
both the past and projected future

* Metadata and contextual information required to interpret
and use these climate datasets

Adapted from: UNEP (2009) Climate information and capacity needs for Ecosystem
Management under a Changing Climate.
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Sources of climate information
for adaptation planning

1. Historical information
2. Future climate projections
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Historical Data
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4 Emission Scenarios
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Downscaling

 Dynamical downscaling relies on the use of a
regional climate model (RCM), similar to a GCM In
Its principles but with high resolution. Bounded by
the GCM but it can reflect effects of mountains,
coastlines, vegetation at a more local scale.

« Statistical downscaling involves the
establishment of empirical relationships between
historical and/or current large-scale atmospheric
and local climate variables.

o . (USAID 2014)



Climate change information
in adaptation planning

Increasing: Basic:
- Parameter General trends for adaptation
. lannin
comple>_<|ty planning y
- Resolution ~
- Specificity Intermediate:
- Level of effort Characterizations for risk and
. vulnerability assessments
- Uncertainty )
\
Advanced:
Scenarios for modeling and
Adapted From: Charron, I. (2014). A Guidebook on Climate Scenarios: quantitative analysis. g

Using Climate Information to Guide Adaptation Research and Decisions.
Ouranos, p. 86
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What climate information is
needed for adaptation?

For what purpose is the climate information needed?

How much data is the user able to process?

What climatic variables are of interest? What
Climate

What temporal and spatial resolutions are required? Information
is Needed

Over what spatial and temporal scales should

the information extend?

What is the climate statistic (e.g. mean or extreme)
of interest?
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What climate information is
needed for adaptation?

What is your main focus/goal

What will the information be used for?

To evaluate vulnerability (sensitivity)
e mmm or to study impacts / opportunities** N!P;:'mf“

How will the data be used?

Are you interested in
manipulating the data yourself?

To run an iImpact model To lationship b
(direct use of output) climate variable and system / to gain

Are you interested in
manipulating the data yourself?

What climate variable(s)
Is (are) of interest?

*The target audience includes users that have Temperature (T), Precipitation (P) Anyoﬂmnvhbhoﬂndu
litthe knowhedge of climate Information; they are What climate variables are of interest? or indices derived from T or P not directly

generaly looking for the big picture and are at a

higher level of governance,

**The targe audlence Includes users that may
have used climate information in the past

What is your

{observations or projections); users that believe Single variable: Temperature (T),  Single index: all other variables  Multiple variables or Indices; planning harizon?
that climate ch their system and Precipitation (P) or index derived and Indices not Research and nt
mmmmmmcrmquym ﬁanvP(qgmulngdqm rectly derived from T or P

and when they system will change; (eg hl.lllm wind, snow, ice storm)

they adopt a more regional view and a
local governance.
**The target andhnce includes that must
evaluate, p
measures; |lbuwmd hese that the information <30 30-50 >50
is required at a finer spatial /-‘ “
Recent past  Future mean changes Future values  Changes In extremes = past Eocwyon titpr)
(recent past and future)
Is your study region <50km’ or
Includes important topographic relief?
Yes

@ Toronto and Region
%7 Conservation

From: Charron (2014) p. 8 for The Living City-

www.climateontario.org



Part 2

CLIMATE INFORMATION
IN ONTARIO S
Zc

Toronto and Region

onservation

for The Living City



Where can Ontario Users get
climate information?

Historical Data:
 Environment Canada data archives
« Other public and private monitoring networks

« At least 14 different gridded or infilled station
historical data products
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Where can users in Ontario get
future climate projections?

Climate Projections:

« At least 21 different publicly available future
climate datasets, many with multiple subsets

— Include various combinations of global climate and
regional climate model output and statistically
downscaled data

« Custom analyses by intermediary agencies,
universities, and consultants
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What kinds of work is climate
information being used for?

Water Levels and Surface Hydrology

Terrestrial Ecology

Climatology

Aquatic ecology

Adaptive Community Governance, Decision-Making and Communication
Climate Analysis and Modelling
No specific focus

Water Temperature

Economics

Nutrients

2 54 Methodologies

Ice Dynamics

St u d | eS Environmental Chemistry and Pollutants
Natural Hazards
REELE

Agricultural Production
Human health and wellbeing
Aquatic Invasive Species
Other

Terrestrial Invasive Species
Engineering and Infrastructure
Habitat and Ecology

From analysis in State of Climate Change Groundwater

Science in the Great Lakes Basin Air Pollution

0 20 40 60 80




What climate information are
Ontario users using?

m A1FI « Most scenarios are

mA2 from_AR4, using the
= B2 “business as usual”

=B1 A2 scenario

=ALB New RCPs are slow
m 2xCO2 or transient to be used in

“RCP applications

Percent use of each scenario (N=157)
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What climate information are
Ontario users using?

m HadCM3

= ECHAM Certain models are
more “popular”

= GFDL than others

m CGCM
Use of large

= CSIRO-Mk ensembles is more

= CCSM3 rare

=PCM Small ensembles

= Ensemble (8 or are more common

more) (< 5 models)
= CCSR/NIES
m Others

Percent use of climate models (N=180)



What climate information are
Ontario users using?

Downscaling Methods
1%

® Dynamical (RCM)

m Perturbation/Weather
Generator

m Delta Method
m Statistical (Bias Correction or

Dissagregation)
= None - Raw GCM

m Synoptic typing

26 % Percent using GCMs only, no downscaling
« Statistical downscaling is often relatively unsophisticated

* Dynamical downscaling includes use of “stock” regional climate models

’ ' ’ www.climateontario.org



How do Ontario users decide what climate
information to get and how to use it?

 Word of mouth

e |Informal networks and communities of
practice

« Convenience and familiarity with sources

» Guidance and information from expert
organizations
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Part 3
CHALLENGES AND

MOVING FORWARD
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Not Dealing with Uncertainty

(a) (b)

Sources of uncertainty in projected global mean temperature Regional decadal mean temperature
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Not Dealing with Uncertainty

Cascade of Uncertainty in CMIP5

2016-2035

2046-2065

RCP 8.5
RCP 6.0
RCP 4.5
RCP 2.6

2080-2099

L 1 1
-30 -20 -10 0 10 20

30 40
A Precitipation (%)
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Scale Mismatches

Global &

10* km : Global climate change,
seasonal climate,
teleconnections
Regional Low pressure systems,
103 km frontal systems,
tropical storms
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Case Study: Climate Change and IDF

MCMaSter short duration rainfall intensity duration frequency data
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Objectives

« To understand the implications of using different methods for
Incorporating climate change into IDF curves

« To develop an approach to compare outcomes of different

permutations of climate model outputs and IDF derivation
methods

« To apply this approach to examine outcomes of alternate
methods in Essex and Toronto regions

)\ﬁ\.
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Study Sites

London Airgg OMCH Alrp:
®
Howell
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Climate Projections and IDF

5 2 GCMs
Climate Models 3 RCMs

1-2 From moderate to “Business as
Emissions Scenarios Usual”

2
Downscaling Methods

16
Permutations

)\
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Uncertainty!
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Intensity (mm/hr)

Windsor 2090s 100-year Return Period Event

Note: Grey area is 10th-90th percentile

300 = range for future ensemble
200 -
100 =
50 - 1
30 = =
20 - 0 ©,
+/- 50% o I
10 = : O
2 -
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Accuracy of Climate Change
Information — A Red Herring?

- 2

Climate
model

The envelope of uncertainty ————>




What to do?




Focus on the Greatest Risks
E.g. City of Toronto Basement Flooding Program

Figure 9: Basement Flooding Study Areas

PROTECT YOUR
BASEMENT
Legens FROM FLOODING

| Stop heavy rainfall, melting snow and runoff
from ending up in your basement.
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coll 33K
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Flexible Solutions, Multiple Benefits

E.g. Low Impact Development - LID

: oSN a,.,ﬂli
The City of Brampton's first “bio-filter &

swale” is being installed along C N
Court Boulevard Bl >$< SNAP

IP Region df Peel

Wonking fox gou
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On the status of climate information

 Avallability of climate data and information is
generally not a problem in Ontario

« Ontario users need help with application
— What data is required?
— What dataset(s) should it be extracted from?
— How can it be used appropriately?
— What shouldn’t be attempted with the data?
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On the use of climate information

* The current ad-hoc climate information
environment in impact assessment and
adaptation planning in Ontario is leading to:
— Inconsistent methods and incomparable results
— Insufficient reflection on uncertainty and scale
— Inefficient or ineffective adaptation measures
— Inaction
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Looking Ahead

« Climate change projections are highly uncertain
and will stay that way

* An exclusive focus on climate data and
Information can be counterproductive and lead to
Inaction

« Good adaptation planning should lead to flexible
and resilient solutions, not just overdesigned
engineered infrastructure

)“%
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Ontario Climate Consortium

Mission
o To equip public and private sector decision makers with regionally-
specific climate data, intelligence and adaptation services that enable

effective policy and investment responses to climate uncertainty in
Ontario.;

Objectives

o Provide one-window access to multi-disciplinary, multi-sectoral and
multi-institutional climate change expertise in Ontario;

o Generate high guality, regionally-specific climate intelligence that
empowers Ontario stakeholders to meet mitigation and adaptation
needs; and

o  Cultivate constructive collaboration between public and private sector
climate practitioners to advance climate research and build a world-

class climate industry in Ontario. )Q .
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