M-
}

L .
Ministry of Natural Resources L~ Ontario

Guide for Assessment of Hydrologic Effects
of Climate Change in Ontario

&
Future Climate Change Data Sets

Conservation Ontario Climate Change Workshop
March 9, 2011

Mike Garraway, MNR
Centre of Excellence for Water Quantity



Oy
}

L .
Ministry of Natural Resources L~ Ontario

Overview

A Timelines i How Did We Get Here?

A Guide for Assessment of Hydrologic
Impacts of Climate Change

A Future Climate Change Data Sets

A Where Do We Go From Here?
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Timelines T How Did We Get Here?

A Water Budget Technical Guidance Document - 2004-2006

A Climate Data Infill Project - 2006-2008

A MOE/MNR Climate Change Workshop -2007

A Premier Climate Change Expert Panel Meeting - 2008

A Climate Change Technical Guide/Case Study i 2008-2009
A MOE/MNR Director Information Session i 2009

A MNR Future Climate Change Data Sets - 2010
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Guide for Assessment of Hydrologic Impacts of Climate
Change

MNR in partnership with MOE and
Credit Valley Conservation
Guide Contents:

A Background on Observed and Projected
Climate Change

Global Climate Change Models (GCMSs)

and GHG EmISSIOn Scenarlos Guide for Assessment of Hydrologic
Methods for Developing Local Climate e
Future Climate Data Scenarios uatesonceine

For
The Ontario Ministry of Natural Resources and

Summary of Potential Hydrologic Impacts @
Climate Change

Step by Step Climate Change Impact
Assessment and Case Study

Do 3o Do Do
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Guide for Assessment of Hydrologic Impacts of Climate Change

Step by Step Climate Change

Impact Assessment
Guide Section 6 Contents:

<6 1> Define Problem L
<6 2> Select Methods
<6 3> Model Setup and Testing > £
" Guide for Assessment of Hydrologic
:6 4: Select Climate Scenarios L Effects of Climate Change in Ontario
: Prepared by
EBNFLO Environmental
W AquaResource Inc
<6 5> Develop Future Local Climates For
. The Ontario
. — e e
<6 6> Assessment of Impacts >
<6 7> Recommendations /Follow-up >
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Guide Applications?

A DWSP Subwatershed Hydrologic Subwatershed Stress and Local Area
Water Supply Risk Assessments

PTTW , Aggregate and Land Development Cumulative Impact Assessments

Water Reservoir Operations for Hydropower and Recreation
Ecosystem Impacts and Quantitative Flow and Water Level Targets
Water Supply, Effluent and Infrastructure Strategies

Water Conservation Strategies

Natural Hazard Delineation

o I P I Do Do Do

Data and Knowledge Gaps and Environmental Monitoring
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Impact Assessment

A Quantitative CC Impact assessments are required for adaptation
and mitigation planning

A Historically, practitioners have well defined parameters when
assessing typical hydrologic impacts
- e.g. land use change of 40% impervious cover

A Not so with climate change 6.0  mEm post-SRES rangs (30%) :
i Multiple (>20) Global Climate ~_ sof — arr 3 i
Models 2 N — o . il
i Multiple emission scenarios £ | — : |
A Many possible r”rzfs'out “Uckcekions € | 1 m gt] r
i All give different results 3 20 T e ;I
i Which one to use? § o :
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Baszline: 1961-1990
Future: 2041-2070
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IPCC Guidance on Scenario Selection

AOur understanding of climate is still i nsuff
even showing metrics of model performance that imply skill in predicting the future. More

appropriate in any assessments focusing on [climate change] adaptation or mitigation strategies

IS to take into account, in a pertinently informed manner, the products of distinct models built
using different expert | udgement s at centers
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Downscaling

A GCM output must be downscaled to allow the consideration of local-scale
processes that affect climate

A Monthly Change Field/Delta Approach
i Applies monthly relative changes in climate to existing climate data

A Statistical Downscaling e i i
I Uses existing relationships between large | eeeeeeeeeee o -
scale climate variables and Sop, > B
temperature/precipitation to predict future s B O
climate ' e
A Weather Generators T oy, ] -
i Replicates the statistical sequence of the 1 g
local climate L n:
A Regional Climate Models R P
i Higher resolution models (spatially & e N
temporally) nested within GCMs average daily precipitation (kg m—2 s—1)
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Recommended Methodology for Selecting Future Climates

A Multiple scenarios using Change Fields
I Alm to sample the range of npos

A Percentile Approach
I Rank all scenarios by mean annual change in Temperature
i Select the 51, 25t 50t 75t 95t percentiles for analysis
I Repeat for Precipitation

A Where possible, also consider other downscaling
methodologies

10
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Climate Selection - Percentiles

Baseline: 1961-1990

ALLISTON NELSON Future: 2041-2070
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Modelled Impacts

A Simulating multiple futures allows the modeller to estimate the most
probable impact, as well as the range

A Recognizes the uncertainty associated with GCM predictions

% Change in 7Q20 Flows for Various Future Climates

A 6 out of 10 scenarios
predict a reduction in 7Q20

A Range of possible impacts

2 I I I -

<-25% -10% - -25% -10% - 0-10% 10% - 25% >25%
% Change in Estimated 7Q20 Streamflow

Number of Future Climates

12
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Future Climate Change Data Sets

A Provide tools to practitioners to implement the
methodology outlined in Guidance Document

A Obijectives

I Develop a database containing future Climate Change Data Sets
for the full range of future scenarios

I Future climate data sets developed through
A Change Field Approach

A Other downscaling techniques (where possible)

I Facilitate the selection of future climate scenarios as per the
percentile approach

13
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Baseline Climate
Climate Data Infill Project - 2006-2008
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Future Climate Data Sets

GCM/RCM Monthly Data Download

Geo-selection

A Gridded GCM projections downloaded DN A D™
from Canadian Climate Change %Ko o e
Scenarios Network www.cccsn.ca g

A Change Fields calculated and appliedto | s = “wi)
existing climate data for all 339 climate Mo g T S
stations oA R s

Select Coordinates

e
I 2 7 G ‘ M ru n S Start Latitude: Start Longitude:

End Latitude: 41.90 End Longitude: -73.39
. : . . GCM Variable Selection
I p to e l I I ISS I O n Sce n arl OS Select Assessment:  Select Model Select Experiment:  Select Yariable:
Regional CMRMCM3 - Run 1 E] Air Ten ure - Mean Max (2m) ~

< |

SAR Air Ted ke - Mean Mi
= Pal ol TAR (2001 ) CSIROMES S - Run 1 —|SR-B1
I 20200s 20500 s and
’ ECHO-G - Mean v Surface Downweling Shortwave Racdiation

Temporal Selection

A Also weather generator output (4 GCMs === T
& 3 emission scenarios)

Orerform anomal Iy
i

Investigating including output from
Regional Climate Modelling

15
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Online Data Distribution

A Large Database
I 350,000,000 records

I Physical distribution
database not feasible

A Developed web-based
application

T Allow users to
download future
climates for a
particular station

Pre-selects future
climates as per the
percentile approach

[) MR Future Climate Applc
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