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NARCIIM

NSW / ACT Regional Climate Modelling project

NARCIIM is a collaboration with state
governments 1o produce a climate projection
ensemble that can be used across
government departments.to include future
climate change in planning processes in a
systematic and consistent way.
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NARCIIM Modeling

* A2 scenario
e 4 GCMs + 3 RCMs =12 member ensemble

* 2 domains: AUS44 (CORDEX 50km), NSW/ACT
(10km)

* Control period: NCEP re-analysis 1950-2010

* 3 GCM time-windows: 1990-2010, 2040-2060,
2060-2080

* Create.an ensemble best estimate with
uncertainty for most common variables

. Evans, J. P, F. Ji, C. Lee, P. Smith, D. Argiieso, and L. Fita (2014), Design of a regional UNSW
Climate Change Research Centre climate modelling projection ensemble experiment — NARCIiM, Geosci. Model Dev., 7(2), o =l NIV
621-629, doi:10.5194/gmd-7-621-2014. B



Criteria for choosing RCMs & GCMs

1. The chosen models perform adequately for the
recent past compared to observations.

2. The chosen models do not exhibit the same
strengths and weaknesses in their representation
of the climate (i.e. they are independent).

And for the GCMs

3. The chosen models span the plausible future
change space.
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RCM domains
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NARCIIM data
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& Rainfall: Changein rainfall (%)
Grid view

Zoom to VO‘

g’ﬂegion view

NARCIIM data
underpins the
AdaptNSW website

Brisbane
sl " Gold

LCoas

= ydney

http://www.climatechange. -

\"'\—.. Yy
|
; ,{
] 7 pi
environment.nsw.gov.au/ iagsie 00
Park
L] L] g L Melboume
p Esri, DeLome, FAO, NOAA, UsGS | L1 f
Change in rainfall (%) - ---
20 10 5 0 5 0 2 30

Would you like to access all NARCIIM data?

Access the raw data
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State view summary

Situated in the mid-latitudes of eastern
Australian, NSW covers an area of 809,444km?,
with just over 2,000km of coastline. From the
mountainous region of the Great Dividing Range
the coastal rivers flow eastward to the sea.
These rivers are short and subject to flooding
during high rainfall periods. The western plains.
cover almost two-thirds of the state. These vast
plains covered by riverine sediment are almost
entirely flat.

For time range: 2020-39 @ 2060-79
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NSW currently experiences significant variation
in rainfall and this is reflected in the projections.
Autumn rainfall is projected to increase across
the entire state. The southern areas of the state
are projecting decreases in winter and spring
rains. Read more

@ Fire M

N

#~s Heat v

o

# Cold nights v
Read climate change snapshot (]
Share this [ag Downloads +

UNSW

AU STRALIA




Extre Qgt‘.lpl

Science Climate Change Research Centre

Never Stand Still



Evaluation of NARCIIM

Annual maximum 1-day precipitation
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Figure 4.13: Present-day (1990-2009) multi-model average seasonal and annual maximum maximum 1-day precip-
itation (Rx Iday) minus corresponding AWAP observations [mm]. Stipling indicates the bias is significant at the 5%

Figure 3.1: Present day (1990-2009) average seasonal and annual maximums of AWAP maximum 1-day preciptation level. White circles (top to bottom): Brisbane, Sydney, Melbourne.

(Rx1day) [mm]. White circles (top to bottom): Brisbane, Sydney, Melbourne.
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Observed past trends (1911-2014)
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Figure 3.17: Trends from 1911 t0 2014 in annual maximum 1-day preciptiation (Rxlday) [mm yr—!]. Stippling
indicates the trend is significant at the 5% level. White circles (top to bottom): Brisbane, Sydney, Melbourne.
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ar Future Changes (2070-2000)
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Figure 6.25: Boxplots of monthly maximum [-day precipitation (Rx1day) for NSW state planning regions (years
2060-2079). Red line indicates ensemble mean, box extends from the 25th to the 75th percentile, whiskers extend to
the ensemble range. Red dots indicate individual RCMs, black squares indicate the AWAP estimate.
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Rainfall erosivity & hillslope
erosion
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Background & data sets

Soil erosion rates are expected.to change in response to
changes in the erosive power of rainfallior rainfall erosivity.

Data

* NARCIiM projected daily rainfall with bias correction:

— Four GCMs: CGCM 3.1, CSIRO mk3.0, ECHAM5, MIROC-medres 3.2

— Three RCMs: R1, R2, R3

— Three time slides: 1990-2009, 2020-2039, 2060-2079

Gridded Daily Rainfall (BoM): 1910-2013, 1961-1990, 1990-2009

1-second (about 30 m) hydrologically corrected Digital Elevation Model (DEM-H).

Fractional vegetation cover (MODIS, Landsat)
Great Soil Groups (GSG) map and Soil and Land Information System (SALIS).
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RUSLE modelling

Digital. Great Soil Daily MODIS
Elevation Group & Soil Rainfall Fractional
Model (30-m) Info Grids Cover
GIS Look-up Rainfall Time
bt table erosivity series
analysis l model analysis
Slope & Slope Soil /" Rainfall Cover and
Length Erodibility Erosivity Management
(LS-Factor) (K-Factor) (R-Factor) (C-Factor)
)74 N 7
S|
: \4 : Hillslope Based on Revised Universal Soil
Soil erosion Erosion Rate Loss Equation (Renard et al. 1997)
risk and Hazard
and SOILOSS (Rosewell 1993).
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The Rainfall Erosivity Model

A

N
E; =a[l+ncosQafj- w)1, R}
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S =1.02- 0.0209L

a, =1.05x 10305155

& 20349+ 0.0404014 0.0002684F
%y
where R, is the daily rainfall amount, N is the number of

rain days in the month, and a, B, n, and w are model

parameters. L Is the latitude in decimal degrees and E is the
elevation above the sea level in meters.

: Yang, X. and Yu B.F. (2015). Modelling and mapping rainfall erosivity
Climate Change Research Centre ;.\ o\ South Wales, Australia. Soil Research 53, 178-189.




Rainfall Erosivity Evaluation

The relative error (%) of mean annual
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NSW and ACT
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NSWand ACT
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NSW and ACT

Change (%) in annual

mean rainfall erosivity
1990-2009 to 2060-2079
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The percent change of in rainfall erosivity in the far-future period
(2060-2079) compared with the baseline period (1990-2009).
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The season ges (%) of in rainfall erosivity in the far-future
period (2060-2079) compared with the baseline period (1990-2009)



Future Change in Rainfall Erosivity
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1990 2009

2060_2079

2020 2039

Predicted future soil
erosion risk (t/halyear)

with current ground cover

1990 2009: 0.69 t/ha/year

2020 2039: 0.73 t/ha/year

2060 2079: 0.82 t/ha/year
Erosion change 2020 39 2060 79

Without cover 7% 22%
With cover 6% 19%
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Mean annual hillslope erosion values (t.ha’'.year")
and their changes across NSW in the future
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Summary

* Extreme precipitation is projected to increase
particularly in summer & autumn (though not
significant compared to current inter-annual
variability)

* Rainfall erosivity and hillslope erosion are projected
to increase by about 7-19% by 2070

* The change is highly uneven in space and time; the
high erosion risk areas are predicted to be the
Central Coast, North Coast and Hunter regions,
particularly in summer time.
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Caveats

This work focused on daily precipitation rates

* Need to incorporate sub-daily precipitation
rates

* Need to'know how much confidence can
be assigned to changes at these time
scales....

<
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Thank you for your
attention

Never Stand Still Science Climate Change Research Centre

Jason P. Evans
Jason.evans@unsw.edu.au
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