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Talk Outline

Coastal Awareness
Sea-level rise- a GIS problem?
Linear Mapping of the coast

- DINAS-Coast- DIVA

-Coastal Vulnerability Index
- Geomorphic Stability Mapping- Smartline

‘Non-linear’ mapping of the coast

- CVAT-NOAA's risk analysis approach
- mapping exposure, sensitivity and adaptive capacity
- DTMs and the mapping of potential inundation

Conclusion



Coastal awareness ~ climate change

« NSW Draft sea-level policy — =
and associated guidelines R

 Managing our coastal zone In
a changing climate
— Parliamentary inquiry

e Climate Change risks to
Australia’s coast
— Dept of Climate Change




Increased awareness and geospatial tools

“This convergence of technology and scientific awareness

heralds a new era of geospatial data handling and products

A Geospatial that, for the first time, may allow us to address some of the

FF!THE’Q"“ key challenges faced by those charged with understanding
lone and managing the coastal zone’

B e

7o # National Research Council, Washington, DC, 2004

= ‘ A Geospatial Framework for the Coastal Zone p. ix

In NSW — the Comprehensive Coastal Assessment report by Department of
Planning, geospatial datasets — and toolkit



Coastal GIS Conferences

e 2003 — Coastal GIS — Australia-New Zealand —
Workshop at University of Wollongong

2006 — CoastGIS International conference at University
of Wollongong

Coastal GIS 2003 GIS for the Coastal Zone:

A Selection of Papers from CoastGIS 2006

an integrated approach to
Australian coastal issues

g

Edited by Colin D. Woodroffe, Eleanor Bruce,
Marji Puotinen and Ronald A. Furness

et 2




The potential

* GIS offers a means of storing and integrating a wide
range of geospatial data
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Difference from 1961-1990

Sea-level rise ~ a GIS problem?

e Sea level:

— Global average rate of rise 1961-2003 — 1.8 mm/yr
— Global average rate of rise 1993-2003 — 3.1 mm/yr

— Projected rise by 2100 — 0.18-0.59 m, continuing beyond
2100

Even if global emissions stabilised — sea level will continue to rise
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Sea-level rise ~ Australia
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Observed sea-level rise ~ upper IPCC
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Sea level change

relative to 1990 [cm)]

Recent sea-level rise estimates
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Sea-level rise ~ Australia

AUSTRALIA

SL trend mm/yr
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Source:  50-year sea-level trend, Church et al., 2006; SEAFRAME gauges BoM Tidal Centre, July 2007;
Short and Woodroffe, 2009



IPCC Common Methodology
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IPCC Common Methodology ~ and beyond

CM - Definition of study area; Collection of data; Assessment of change; Response

Australian Approaches

International Approaches

ACVAP, 9 case studies

Holocene geomorphology model (SA)
Wetland assessment/mapping
(WA/NT)

Bruun-based 2D beach model (Tas)

Storm-tide recurrence model (QLD)

Probabilistic/fuzzy approach (NSW)

SimCIlim: Bruun-based model

LOICZ: cell-based typology

DINAS-Coast, DIVA Model
CVI segmentation model

CVAT community mapping tool

Flooding-Bruun based model

Source: Abuodha and Woodroffe, 2006



Linear vs ‘non-linear’ mapping of the coast

* Linear approaches to vulnerability analysis
— DINAS-Coast — DIVA
— Coastal Vulnerability Index (CVI)
— Geomorphic Stability Mapping - Smartline

* Other approaches to vulnerability analysis
— CVAT — NOAA'’s risk analysis approach
— Mapping exposure, sensitivity and adaptive capacity
— DTMs and the mapping of potential inundation



The DINAS-Coast and DIVA tool

Administrative units
Population density

Additional attributes
m Elevation classes

: . Bruun factor
Physical environment

Landform evolution

DIVA vulnerability classes
T

Global segmentation

e




DIVA segmentation of the coast

ozs of wetland area (km"2)
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A global tool, enabling SRES scenarios and adaptation
options to be selected by user

Administrative unit level — countries in case of Africa

Source: the DINAS-Coast Consortium database



DIVA Output

== 200000
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= ]
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administrative unit level
— state in case of Australia
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Source: the DINAS-Coast Consortium database



A Coastal Vulnerability Index

Geomorphology
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1 = Geomorphology
2 = Shereline Change

3 = Coastal Slope

4 = Relative Sea-Level Rise
5 = Significant Wave Height
& = Tidal Range
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CVI ~ socio-economic

Pacific Coast

Vulnerability
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Coastal slope ~ lllawarra

(b) F

Profile (Coastal slope) | Length | Sensitivity
(degrees) (%) ranking
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lllawarra ~ CSI vulnerability

Rock type Geomorph Barrier Change Exposure Slope SLR Wave Tide

R
[APatd

Source:
Abuodha, 2009




Coastal sensitivity index
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(a) Backshore types / (b) GSM (c) CSI
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Smartline mapping of the coast

Bedrock geology
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Backshore
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Smartline
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Smartline - geomorphic stablility mapping
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lllawarra ~ vulnerabillity

Backshore Upper intertidal Profile Vulnerability

Source: PhD research — Pam Abuodha



Potential for recession
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Assessment so far

COASTAL INFORMATION
SYSTEM AND DATASETS Many approaches

y P use elevation
ecology data

g geomorphology
sediment
ind
g WS Some use other
storm

physical
, parameters

population

g buildings
q .

g s Few Incorporate

infrastructure socio-economic
headland emergency

g evacuation data

estuary

Vulnerability ought to
consider adaptive
capacity



Community Vulnerablility Assessment Tool CVAT
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NOAA — 7 step procedure
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Assessment for SCCG
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Relative vulnerabllity of large marine domains
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Impacts of Climate Change on
Australian Marine Life
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Smartline ~ moving beyond the 1st pass
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Smartline ~ incorporating 2nd pass processes
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Wave modelling may offer the prospect
of incorporating coastal behaviour

Source: Hemer et al., 2008



Smartline ~ moving towards 2nd pass processes

(a) (b)
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Detailed elevation ~ and simulating inundation

Photogrammetry Lidar
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Simulated inundation

Narrabeen 1.1m SLR + 1 in 100 storm tide
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Inundation of the creek systems
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Inundation and the Venice effect

 Procedures known to be
simplistic
— Bruun rule
— Bucket fill

« Need to incorporate
hydrodynamics and coastal
behaviour

 Rarely take past behaviour of
coast into consideration




Shoreline change
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Conclusions

GIS provides a very VISUAL means of indicating
vulnerability

Different approaches are appropriate at different scales
— DIVA — global; CVI and Smartline regional

Most GIS has concentrated on physical variables
— First pass analysis of form and fabric; some processes
— Few extend far in terms of socio-economic factors

Need to study vulnerability of estuaries and Venice effect
— Sub-segment variability of coast
Predictive capability still imited

— Need to incorporate coastal behaviour
— Scope to make better use of past changes



Thank You

Professor Colin Woodroffe
colin@uow.edu.au

Pamela Abuodha
pabuodha@uow.edu.au




