Climate Change & Water Security Planning
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Seqwater drinking water catchments & water supply

3_\ ST
P o /
] Gymgie I NoosaShire |
" Regianal Council ! Council |
q& 1 Cedar Pockat flam Six Ml Croek Dfm
S e < (Lake Macdanaif)
s s \ O
L 3 r—rn
. %
B, 7 - L
v W5 ] 2R ¢ Conlaclati Dam M 12 damS
¢ A o Mtk Cooaid | ¢
A 1, Borumda Dam J = )
] i al Nl 37 water
! ]
A ! @  Poomadam 3 r men
,: 7 s treatment
>~ - Regional Council ) ¢
\‘\‘; \\ = Baroon Pocket Dam 0 ,l p | ants
A\ Some - (Lake Baroon)
f\ Regional Couneil \{\“"\, "[»....u.aun’y;n.. 600 km
¢ % t
— 4 o
gl pipeline -
] [ 1 .
R water grid
3 Bt
. SomersetDam ’\\\\ o
5 (Lake Somerset] 9
P 4
5 P 1 4
! 4 1 [
3 - o \ I
~ s x 7 > " A 7 .
illi i ke, Toowoomba | __.. ity vl A O o -
1.2 million e eSS > e ~ R e S TR Pt |
hectares of 1. ' > : 2 ot S S et \
= o 5 B -
iy Vs Fa\d i e a:< 1 \
7 : 4 N
q v 4 i 9 ¥ 1
catchments 4% : & ' ; :
v \ .
¢ s ST eiminoun 165 AN
1 2 L “Askinson Dadt (Epoggers eservor) > ! ’
We own e o
i c ) L o
~5% of i y W g T .
4 o A 8 Gomn Doy~~~ eil
source , e
7. L. " ipswieh 2 !
catchment ; : 7258 D T N S 4
oL 7 e ‘ b=y 5 S% i
7 4 ‘ > | s
land by s st :
3 8 ‘g
) Vo S RN A A
\\’ l“‘_/ i '\ ‘ ‘,’
) | [
= ) Vlrlrlbanlm}M 2 4
e o Q
{ ke oaseran St
L °
= = ’
6 u—md = Drinki ;v ater C. = = N ¢ i
‘Water Storage rin .n ater h 1 ] 1 0 ' ¥ a
[ ] Water Supply Buffer Area o gm 20 20 « R (Z:nn:!“am:mn)‘ﬂ um!\ Nerang Oam _Gdid Cante™
seqwater [ seawater Catchment i A 9 Sosdic fim £ o
WATER FOR LIFE | [__] Drinking Water Sub Catchment Seatex 13000000 @0 B RegonalCounell |\ _vo_o
= . !




Drought response & resilience

South East Queensland adaptive drought response approach

100% Business as usual 100% General water efficiency messaging
operational measures

Water service providers manage system losses

Drought readiness
70% Increase general water efficiency messaging in preparation for
drought

Drought response
Target 150 L/p/day residential demand (voluntary measures)
Water conservation messaging and non-residential voluntary programs

Up to full production
Gold Coast Desalination Plant
Western Corridor

Recycled Water Scheme
recommissioning commences

50% Target 140 L/p/day residential demand (voluntary measures and restrictons)
Water conservation messaging and medium level water restrictions

Drought y
25% Target 120 L/p/day residential demand (voluntary measures and restrictions)
Water conservation messaging and high level water restrictions

20% Contingent infrastructure
construction commences

10% Target 100 L/p/day residential demand (voluntary measures and restrictions)
Water conservation messaging and extreme level water restrictions

5% Essential minimum supply volume restrictions

5% Contingent infrastructure available .
Water conservation messaging (essential water use only)

Minimum Operating Level

Notes:
1. Percentages are based on the combined volume of the SEQ key bulk water storages

2. Demand management targets are SEQ regional averages. Water Grid capacity

-

Full supply capacity 2,202,706 ML
Current capacity 1482913 ML
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Modelling pipeline

Policy / modelling interface




The modelling pipeline — concept vs reality?

What are the elements of the “Pipeline” A pipeline of questions

Communication and
consultation

Decision Making

Understand the M Checking we've

Describing the Nl Answering the

. ; answered the
system question

right question

modelling
question




Policy questions and modelling questions are formulated

differently

Examples of policy questions we are considering relating to water supply and
climate change:

* When will we need to augment our supply?
* Do we need to upgrade infrastructure to avoid service disruptions?

Do we need to rethink our reliance on manufactured water vs dams vs
decentralised systems?

« How do we balance the need to be prepared for plausible future conditions
with the risk of over-investing and building unneeded infrastructure?

 How can we make sure climate change adaptation options don’t have
unintended consequences?

« Do we have support from key stakeholders for the decisions we need to
make?



When using modelling to inform policy we need...

Transparency .
around assumptions [l Follow best practice L2 bSeC?teﬁggllable

and limitations

Use up to date
reliable datasets
(historic climate data
& climate change
projections)

Allow for
comparison between Communication with
different scenarios different audiences
and options




Modelling context

Bulk water supply & climate change




Modelling context — Queensland water models
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Figure 1. Models used in Queensland for woter modelling and their connections.
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Seqwater water su planning model landscape

- Delivering Information /
i \3““.\“3 e tions
prol

aning
Modelling Systems /
Platforms

Business Units

e

Acronym

CAM — Consumption Analysis Module
CMM — Contract Management Module
DDT — Demand Distribution Tool

DFM — Demand Forecasting Module

DSS — Decision Support System

H20Map — H20Map Water

IMP — Integrated Master Planning team
PAM - Production Analysis Module

RAT — Rapid Assessment Tool

RFM — Reporting Facilitation Module

RSM — Regional Stochastic Model

SPAM — Stochastic Portfolio Assessment Model
SPAT — Strategic Portfolio Assessment Tool
VPM — Volumetric Point Measurement

WSM — Water Supply Modelling team

\ WSP — Water Supply Planning group j




Catchment decision support system

€& > C @& httpsy//cidss.truii.com * B O :

Investing in catchments to protect our drinking water =

Risk in MRO Mary River for Noosa WTP catchment

VS AFTER INTERVENTION e
Total Suspended Sediment (TSS)

nd:

Bacteria | Protozoa | Virus

Key interventions in this region

181w === | 1.5 e
178, o | 206m =em

T il
rU l ' Find the truth in your data
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Climate change projection modelling

« High resolution downscaled climate change projections data for Queensland
available from DES (previously DSITI)

Dynamical downscaling approach used by DSITI

Hoffman et al., 2016 JGR, DOI: 10.1002/2016JD025383
Bias and variance correction of sea surface temperatures used for
dynamical downscaling
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Queensland future climate dashboard — downscaled model

projections
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https://app.longpaddock.qld.gov.au/dashboard/#responseTab1

Climate adjusted data sets

Climate change
[mmm] / policy decisions

Factors from GCM

— l::) Histerical Rainfall and SCALEF
Evaporation Data Pn:rgram

| e

Sacramento Rainfall- Sacramento Rainfal-
Runoff Program Runoff Program

Histonical Data

Historical Chmate Change
Sacramento Flow Data Sacramento Flow Data

AN 4

CCPFMOD Program
Modifies historical flows based
o on clmate change efiec on
— Flow Data Sacramento-generated flows

Chmate Change [ h}
Flow Data g -

Figure 2.2 Schematic for generation of daily climate change data

Climate Change Affecied Data

Diagram source: Climate Change Data Generation for the SEQRSM. DSITI. (Draft July 2014)

15



Rainfall run-off model

— 5 Sacramento

“Rainfall

DIRECT
RUNOFF

LN
Jovy

INTERFLOW

(e

UNIT
/\ HYDROGRAPH

Climate change and/or
variability considerations

BASEFLOW
ROUTING

BASEFLOW LOSS

Figure 25 Conceptual model for Socramento Rainfoll Runoff model (eWater 2019)

https://science.des.gld.gov.au/ data/assets/pdf file/0034/98863/critical-review-climate-change-water-
modelling-gld.pdf
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https://science.des.qld.gov.au/__data/assets/pdf_file/0034/98863/critical-review-climate-change-water-modelling-qld.pdf

Case study — water security progr




DNRME Water Security Program (WSP) Guidelines

2019 DNRME water security program

guidelines for SEQ require that WSPV3

include:

* Analysis of climate change in SEQ
and the possible ramification for future
droughts.

« Inclusion of climate change in SN
scenario analysis to inform bulk Lt

water supply assessments
underpinning future water
infrastructure planning.

18



Steps to model climate change impacts for WSP V3

Decide climate change parameters -
RCPs, projection source, model
selection

Commission climate-adjusted datasets

Apply adjusted datasets to water
supply (RSM) modelling

 Climate change adjusted base case
« Sensitivity tests for 3 climate change scenarios

19



Climate change models

Climate models —

GCMs, downscaled models

What is the nature of changes in climate Total CO Emissions —
variables that we will experience? S0GU SRES ilustrative scenarios " /0~ i
] ? - - -SRES scenarios . 2 :
— Rainfall changes? 50 | 1892 scenarios 2 gl
—e— Historical e .
— Temperature? —e—2018 Estimate

40 -
— Evaporation / evapotranspiration?

— Extreme events (floods, drought 1

frequency and magnitude)? 20 | \
What is the magnitude of these changes? 10 o
When and where will changes occur? "

HOW Certaln are we Of these Changes’7 19'80 1990 2000 2010 2020 2030 2040 2650

What are the range of plausible scenarios?

20



Conceptualise range of anticipated impacts

Very high confidence:

=  Average temperatures will increase
in all seasons

=  More hot days and warm spells

= Mean sea level rise and increased
extreme sea level events

High confidence:

- Potential evapotranspiration projected
to increase in all seasons

- Increased intensity of extreme rainfall

events
- Harsher fire weather
L Possible but unclear:
" Rainfall changes - could be masked by
! natural variability over the next 20 years.

Source: CSIRO 2015 - Climate Change in Australia Projections Cluster Report — East Coast 21



Water supply models

Water supply, flooding and catchment models

« How will changes in climate impact on bulk water supply?
— Will the inflows into our system change?
— Are our assets vulnerable to extreme events?
— Will demand increase?

OUR HOT DAYS ARE COING TO BE
MORE SEVERE DROUGHTS MEAN THERE iS LONGER HOTTER AND MORE FREQUENT. THIS
PERIODS WiTH NO RAIN FALLING iNTO OUR DAMS AND MEANS EVAPORATION FROM OUR DAMS
THE WATER WE'RE WiLL INCREASE
USING iSN'T BEING ’
REPLENSISHED AS

FREQUENTLY

MORE INTENSE
RAINFALL EVENTS
MEANS THERE IS

DAMS, MAKING THE
WATER HARDZR T0
TREAT

22



Recommended water security base case and scenarios

Rethink LOS yield to incorporate climate changes over time in base case for

water security program.

E _S#2
3 I B T 5#3
: .I> ............ ')
E ]
siii,.
2050 2070

2020
======= LOS Yield (adjusted for anticipated changes due to climate change)

LOS Yield (adjusted for climate change sensitivity testing scenarios)
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Anticipated outcomes

Rainfall

» .
v+ hd
— S —— ' R — S ST —
S0-30-20-905 0 § VNN 4 0 5 0 20 285 0 % 0302005 0 5 V2NN
Percentage change

Figure 11 Range of projected changes in future rainfall, PET and runoff for Australio for 2046-2075 relative to 1976-2005
under RCP8.5 (modeiling following Chiew et al., 2017).

Hot, dry
scenario

Base case
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Recommendations & conclusions




Conclusions

Iterative approaches
Climate change is a to framing policy
challenge for water guestions and
modelling and policy modelling questions
IS needed

Clear and effective
communication of
modelling is needed
to support good
policy decisions

26



Final thoughts

* Recognise that water management is a multi-disciplinary sector.

* Recognise the benefits of cross-discipline communication — cut down on jargon /
acronyms and try to speak a common language

» Take opportunities (like this forum) to learn from each other

27



Extra background info




Summary of changes

Variable

Rainfall

Consecutive dry

Temperatures

Annual precipitation

Spring precipitation

Spring consecutive dry days (maximum
number of days with <1lmm
precipitation)

Annual mean temperature

Annual maximum temperature
Summer maximum temperature

Spring maximum temperature

Annual heatwave frequency (number of
days)

Number of hot days (over 35°C)
Annual evaporation

Spring evaporation

South East Queensland
Regional Plan Area

2050 RCP 8.5 model average

Compared with 1986-2005
reference period

-0.94%

-11.51%

Increase by 2.12 days

+1.76°C
+1.96°C
+2.11°C
+2.16°C
29.16% increase

Increase by 11.77 days per year
+15.03%
+16.28%

29



Key decision - Include future climate in LOS yield

assessments

* In version 2 we considered climate change as a single dataset compared
with unchanged LOS Yield

« “if climate change happens” and “no climate change”

No climate change —
S historic climate

70,000 continuing into the future

BS0,000
500,000
550,000
500,000 —
450,000 B —
400,000 !
390,000
300,000
290,000
200,000
150,000
100,000
50,000
0

S F T F S F S S

— L35 yield climate changed 450,000 ML/annum —— Medium demand —— LS yiekd no WEAWS 460,000 ML/annum — LS yield 495,000 ML fznnum

Climate changed LOS
yield - based on 2030 CC
projections

Bulk watar supply system demand and supply M Lannum

I
1
|
1
1
]
]
1
]
1
]
]
]
I

|
I
I
|
I
|
I
I
]
I
I
I
]
]

Figure 4-6 Impact of climate change and no WCRWS on LOS yield
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Version 2 - Water Supply Planning SEQRSM Climate Data

+ Relies on data from 4% IPCC report (2007)
— Uses SRES (Special Report on Emission Scenarios) A1B (2030) and A1FI (2070)

— Results of 11 global circulation models used to select 10", median and 90 percentile
rainfall as at 2030 and 2070

— Recognizes that decision making processes have to account for various uncertainties

« Not updated with data from 5 IPCC report (2014) and updated scenario tools
(Representative Concentration Pathways) or downscaled data for Queensland

CD; concentrations in SRES and RCP scenarios

1000

—— RCP3-PDJ2.6 A
—— RCP4.5 /

RCPE

C02 concentration (ppmv)

300 - - :
2000 2020 2040 2060 2080 2100

Year

Source: https://www.climatechangeinaustralia.gov.au/static/ccia/2.1.6/climate_futures/images/RCP_vs SRES.png 31



https://www.climatechangeinaustralia.gov.au/static/ccia/2.1.6/climate_futures/images/RCP_vs_SRES.png

Deciding on “base case” for future climate

Recommendation for base Justification
case

Emissions

Timeframe

Data
source

Model
(GCM)
selection

RCP 8.5

2050

Queensland Future Climate
data. Queensland Government,
Department of Environment and
Science.

Model average (50" percentile)
based on inflows into the water
grid storages.

Emissions trajectory. Consistent with application by
others in water industry. Data availability for SEQ.

2051 planning horizon for WSPV3.

Best available downscaled data source for SEQ. High
resolution data at 10km grids. Updated with 5t
Assessment IPCC CMIP5 models.

Represents appropriate balance for considering feasible
future conditions in base case.

32



Scenarios for WSPV3

Scenario for sensitivity testing Change from base case
parameters
(all other parameters remain

unchanged)
Scenario #1 Model selection = 10" percentile

rainfall & 90" percentile evaporation
and temperature.

Hot, dry scenario

Scenario #2 Emission scenario = RCP 4.5

Lower emissions scenario
Scenario #3 Timeframe = 2070

Longer term changes

33



Detail re scenarios for WSPV3

Scenario for sensitivity
testing

Scenario #1

Hot, dry scenario

Scenario #2

Lower emissions scenario

Scenario #3

Longer term changes

Change from base case
parameters

(all other parameters
remain unchanged)

Model selection = 10t
percentile rainfall & 90t
percentile evaporation and
temperature.

Emission scenario = RCP 4.5

Timeframe = 2070

Justification

Sensitivity testing for declining rainfall is essential for WSPV3. Rainfall
is the major driver of inflows and water security. However, future
rainfall projections are unclear for SEQ, with some climate models
indicating increased rainfall, while some indicate declines.

This scenario will reflect a more intense climate change situation
where inflows are low due to low rainfall and high evaporation /
temperature.

Is generally consistent with achievement of the Paris Agreement
therefore should be considered as a feasible (best case) future
scenario.

Aligns with longer range water security program outlook and the ability
to consider longer term impacts.

34



Previous assessment findings

mNoCC  m2030A1B [low) = 2030 A6 (Med) = 2030 A1B (Upp) mNoCC  m2050 A1FI Low) = 2050 A1FI (Med) = 2050 A1FI (Upp)
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Figure B.6 Climate change impact on average of annual historical G12 inflows

Diagram source: Climate Change Data Generation for the SEQRSM. DSITI. (Draft July 2014) 35



LOS Objectives for SEQ

Desired level of service objectives for SEQ
* The desired LOS objectives are set in the \Water Reqgulation 2016 (s. 79-81).

* These objectives for SEQ require that the bulk water supply network be able to
supply enough water:

* to meet the projected regional average urban demand estimated by Seqwater, so that
medium level water restrictions on residential water use will (on average) not occur
more than once every 10 years, be more severe than 140 litres per person per day, or
last more than 1 year

* to provide an essential minimum supply volume of 100 litres per person per day in an
extreme drought event (i.e. a 1 in a 10,000 year event), so that key storages (i.e.
Baroon Pocket, Wivenhoe and Hinze dams) will not reach their minimum operating
level more than once in every 10,000 years on average.

Review of LOS objectives

* The 2019 review of the LOS objectives (PDF, 999KB) found that the current
objectives are satisfactory in helping to ensure water security for SEQ. The review
recommended:

» updating the Water Security Program Guidelines for South East Queensland (PDF,
712KB)

 investigating further work prior to the next LOS review in 2024
« updating legislation to change the duration of medium level restrictions objective.

36


https://www.legislation.qld.gov.au/view/html/inforce/current/sl-2016-0216
https://www.dnrme.qld.gov.au/__data/assets/pdf_file/0003/1464258/water-security-seq-review-2019.pdf
https://www.dnrme.qld.gov.au/__data/assets/pdf_file/0010/1464256/water-security-program-guidelines-seq-2019.pdf
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Guiding principles — using models for policy

Follow best practice.

Use best available science.

Transparency - understand &
communicate limitations and assumptions.

Allow for comparison between different
scenarios and options.

Use up to date reliable datasets (historic
climate data & climate change
projections).

We need some consistency in how we use
climate change data and projections
across our business.

Rules of using
climate models

=
Don'trely ona —
smgle model run
o’mocol uns a5 the basis 1o kdentif es-guesss(m-oau N
aresouv(ehc cm CM ge in Aust .su:weby which has gone
through this exercise 1 u. See
Make a reasoned choice
of greenhouse gas scenario
e Perhaps RCPR5 10 b risk averse, o RCP6.0 eshehke&yb&guessﬂvoq’essls 1/
made in the —
M:ndd FUNS &€ Curs tm: aveilable for RCPS.0.
N\ I //
e Remember models are not predrctlons \
Alw, e’\l in mind that models only pr d Mb
~dadn prediction, The reality ms, chetvvmsecn X
Use model output accordingly _
o Use model output &s 8 basis 1o explore system sensitivities E
and ities, and to identify appropriate g @
adaptation options and their timing, a \
Model an t predxct sudden shocks
O : e
? O N0
Precision does not equal accuracy
Finally, atways remember, precision does not equal accurscy!

Source: NCAARF / Coast Adapt
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Special considerations for climate change

» Polarising & increased scrutiny on decisions
* Many future possibilities

* Risks of acting too little and acting too much
* Well-funded climate change denial

SEPTEMBER 05, 20191 3:12 PM

THE CLIMATE DENIAL MACHINE:
HOW THE FOSSIL FUEL INDUSTRY
BLOCKS CLIMATE ACTION.

It takes a lot to defy common sense on a global scale, all to
benefit one industry. But for decades, fossil fuel interests have
done just that, running a sophisticated and sprawling network of
well-funded think tanks and front groups with one goal: Stop
any real climate action, no matter the cost to billions.

To be exact, a 2019 Influence Map report found that “the five largest publicly-
traded oil and gas majors (ExxonMobil, Royal Dutch Shell, Chevron, BP, and Total)
have invested over $1Bn of shareholder funds in the three years following the Paris
Agreement on misleading climate-related branding and lobbying.”

Source: https://www.climaterealityproject.ora/blog/climate-denial-machine-how-fossil-fuel-industry-blocks-climate-action 39



https://www.climaterealityproject.org/blog/climate-denial-machine-how-fossil-fuel-industry-blocks-climate-action

