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Coasts are highly dynamic and ...
... Shaped by the Ocean’s

e Waves

* Currents

* Tides ATMOSPHERE




SA: High wave energy climate (offshore — nearshore)

Average Annual Wave Power (kW/m)
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Figure 2-1: Global distribution of mean annual average wave power (kW/m) in deep water (Waves
data/OCEANOR/ECMWF)

South African Wave Energy Resource Data, A Case Study. May 2013. Dr. J. R. Joubert, Prof. J.L. van Niekerk




- Extreme open coast SA “storm surge” levels

MHWS + residual & setups & SLR,
but excluding wave run-up
(some setups not applicable within bays)

Examples:

SA regional coastal storm surge
levels for 1-in-50 yr wave return

SA regional coastal storm surge

levels for 1-in-10 yr wave return
period and 0 m SLR scenario

period and 1 m SLR scenario
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Coasts are highly dynamic and ...
... shaped by the Ocean’s

* Waves

 Currents
* Tides

* By the atmosphere’s
* Wind
* Temperature
* Precipitation and

ATMOSPHERE




Hazards: Winds, waves & flooding generated by cyclones
also pose a major threat along the W- Ind|an Ocean coast

*About 2 cyclones/ year enter Mozambique channel;
«Climate change (CC) projections: cyclones
may become more intense (e.g. IPCC, 2007).

Detail of wave heights
& directions near landfall

1-in100 yr
cyclone wave
modelling: from
southeast

umax: 60m/s (1 min avg)

& CS'R Cyclone tracks November to April since 1952 to 2007
in SW Indian Ocean (Mavume et al., 2009)




Coasts are highly dynamic and ...
... shaped by the Ocean’s

* Waves

 Currents
* Tides

* By the atmosphere’s
* Wind
* Temperature
* Precipitation and

* By the Land’s
* Geology & Sediments
* Rivers

* Vegetation
* AND PEOPLE

ATMOSPHERE




To summarise: Primary abiotic coastal hazards in SA

The primary hazards to coastal infrastructure related to sea storms are:
* Direct wave impacts

+ Coastal flooding & inundation

* Erosion & under-scouring

Focussing on the abiotic hazards to infrastructure and developments in the SA coastal
zone, the main metocean drivers are thus:

+ Waves

+ Sea water levels

ouwr future rough soence



Primary hazards?
No problem!

Unless...

4.2 The beach at St. Catherines Island, GA, covered
by fallen trees from the bluff, undermined by shore-
line erosion. No buildings exist along this stretch of
shoreline, hence no shoreline erosion “problem™ ex-
ists. In other words, we who build buildings next to
the shore create the erosion problem!

owr future through science



People @ Coasts
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People & Coasts

* About 40% of the world’s population is situated within 100km of the coastline
(Millennium Ecosystem Assessment, 2005).

* 60% of SA’s economy depends on the coast through, e.g. fishery, aquaculture,
ports & harbours, tourism

* Increased coastal development & population density
e Extra challenge: CLIMATE & GLOBAL CHANGE

» Immense risk and management pressures

... Some pictures....

ouwr future rough soence



Example of direct wave impact
Port Elizabeth storm: 3 Nov 2011
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Example of direct wave impact

Norm for engineering design of coastal structures is
1 in 100 year event (e.g. storm wave height)
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Storm events causing flooding & erosion of infrastructure

High seawater levels, ‘ , Strand Sept 2013
= e, S Photo: Tiaan van der Spuy
wave run-up, flooding, =3 | i
erosion

Strand Sept'08

Photo: A Theron

Copyright: AK Theron, SU

ow future hrough soience



Storm events causing flooding & erosion of infrastructure

Copyright: AK Theron, S
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However: Erosion is not the problemI
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... iIf not erosion, what IS the problem?

Some coastal risks are related to “natural processes” such as SLR and

climate change
but many are MAN MADE through

Disturbance of natural processes
e.g. sediment dynamics

Inappropriate development
in the coastal dynamic zone

CSIR
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Beach erosion in Durban

Construction of Harbour wall
in Durban stopped natural
sand flow

—> Beaches north of Port are
starved of sand

Sand removed

from littoral -> Coastal protection
system measures required!

GSIR
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Durbaﬁ
Dredglng to mamtam
Port access results in
vulnerable coastline. /

Dredger

Wave
direction

AK Theron, SU




Harbour sand bypassing scheme (dredging)
feeds DBN Bight beaches (“beach nourishment”)

> Operatuonal sandl
Sand removed A5 bypassmg scheme
from littoral

system » After = risk mltlgated

Before vulnerable |
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CIENTISTS have warned

that some of Durban's

main tourist beaches ars in

danger of being washed
wway gradually becauss of ran
pant river sand-mining operations
that supply the construction
Iodustry.

tains. The main author of the
eport, CSIR ocoastal sngineer
Andre Theron, strwssed that the
impact of coastad erosbon would be
felt over the next few decades
rather than tnmediately but there
was alresdy evidence of rapid
ervalon on seme parts of the comst
linked to sand-mining and dam
Consty e thon

“Based an owr assessments.
our strong recommendation would
be 1o ban river sand mining from
oThekwinl rivers as soon as prac
ticatie, while urgently seeking and
evalust ing other soarces of sand

Theron suggestad that ons
optian wis to dredge smd fom
beneath the suface of Durban's
blgeent dams.

GSIR
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AK Theron, SU

IMPACTS OF DAMS &
RIVER/ESTUARINE SAND MINING

Combined impacts of dams & mining

on 18 rivers’ “natural” sand yields:
= total reduction of 66 -70% !

» Implications for Coastal Sand Budgets

GSIR
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Natures Valley:
Good example of near shore development with low coastal risk

(DEA, 2009; Natures Valley)



Coastal management,

disaster prevention and management
need

Decision Support Tools

Some examples...
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NOAA Sea Level Rise Viewer
for the USA SEA LEVEL RISE VIEWER

https://coast.noaa.gov/slr/

\ )
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NOAA Sea Level Rise Viewer
for the USA SEA LEVEL RISE VIEWER

https://coast.noaa.gov/slr/

\/ SEA LEVEL RISE VIEWER




NOAA Sea Level Rise Viewer
for the USA SEA LEVEL RISE VIEWER

https://coast.noaa.gov/slr/

N/  SEALEVEL RISE VIEWER
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Coastal Risk Viewer for Australia

http://www.coastalrisk.com.au/
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Coastal Risk Australia
Pradicted Coastal Flooding Resulting from Climate Change
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Coastal Risk Viewer for Australia

http://www.coastalrisk.com.au/
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® QGIS 2.14.10-Essen - DKI Jakarta
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. & Inthe event of a Flood, how many Structures might be affected?

I"\|  Estimated number of bulldings affected per hazard zone

SEPSHEBI N

Hazard Zone Count
Wet 7,700
Ory 7,600
»

> Total 85,500
v Structures Count
Affected 7,700
y t Not Affected 7,600
> Not Exposed 70,300

»

>
- Estimated number of bulldings by structure type
»
v Structure Affected Not affected Total  Total
type not
Wet  Total | Dry  Total | exposed
affected not
affected

Residential | 6,500 6,500 | 6,200 6,200 | 65,100 77,700

Education 358 358 38a 384 1600 2,400
) Help About Print ., Debug  Run
Manage parceis Coordnate 106.7461,-8.0914 & Scale 175078 Rotation 0,0 : @ Render @) EFSG4326(0TF) | | @
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w environmental affairs Tlﬂ PERA % llnl
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| 4, / Environmential AMars
W?  REPUBLIC OF SOUTH AFRICA REPUBLIC OF SOUTH APRICA

National Oceans and Coastal
Information Management System

Unlocking the potential of South Africa’s oceans and coasts through information and decision-support.

MORE ABOUT NATIONAL OCIMS |

# / About

a
Vel | )
https://ocims.dhcp.meraka.csir.co.za/about
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Enviranmental AMairs
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O

National Oceans and Coastal
Information Management System Management System Project

About

The National Oceans and Coastal Information

Unlocking the potential of South Africa’s oceans and coasts The Katonal Oceans and Coastal Informabon Management System (Natonal OCIMS) s a product that will prowde
access to interactive spatal nformaton which can be used as 8 tool for mproved decison-makang, predictive

. modeling, research and public nformation,
MORE ABOUT NATIONAL OCIMS 1
The National Oc=ans and Coastal Infformation Systemn forms parnt of the Operation Phalasa Oczans Economy
Programme, Acton Pan endorsed by Cabinet

The cutcomes of Opernation Phakisa Initiattwe 6 = 1o

# / About
- |

Thes will be achueved throught the development of an Informabon Management Systemn (IMS) that will ntegrate current
and future systems, mformation and expertise nto a user-fnendly and cost effective National OCIMS for the benefit of

[
redevant stakeholders ,H n
The Natonal OCIMS project consssts of folowng components . .
: il i i https://ocims.dhcp.meraka.csir.co.za/about
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National Oceans and Coastal
Information Management System Management Systef

About

The National Ocean

Unlocking the potential of South Africa’s oceans and coasts The Natonal Oceans and Coastal Informal
access to nteractive spatal nformaton w

modeling, research and public nformation
MORE ABOUT NATIONAL OCIMS

The National Oczans and Coastal Informat
Programme, Acton Plan endorsed by Cabs

The outcomes of Opernation Phalkasa Initiat

# / About
- |

Thes will be achueved throught the developr
and future systems, mformation and expe
redevant stakeholders

The Natonal OCIMS project consists of th

National OCIMS

National OCIMS Core

Existing

Planning i Oceans
Operations 5 and

Coastal

Systems

Hazard
Lines for
Flood
Scenarios

DECISION SUPPORT TOOLS

e Overall stakeholder interaction and project management;

e The development of a National OCIMS Core that will be implemented as a "system of systems" to provide a single
access point to a range of oceans and coastal data, decision support tools and systems in support of ecological
conservation and economic development of our oceans and coastal resources;

e The investment in the development of mature localised decision support tools;

® The implementation of an interoperable framework to interact with existing oceans and coastal systems;

e The stimulation of human capital development in oceans and coastal research, development and implementation;

e The provision of access to accurate, complete, current and well maintained spatial information, with the primary
obbjective to identify relevant datasets.

S1H 2
1.5 million km ~3900 ~20 ~50
Exclusive Economic Zone (EEZ) Size km of coastline key departments and institutions in national acts regulating marine
the marine environment with distinct governance

roles and maritime policies

Vision
Develop a locally relevant and globally cognisant technological solution that supports the ecological
conservation and

socio-economic potential of South Africa’s oceans and coasts through information and decision-support for

https://ocims.dhcp.meraka.csir.co.za/about

effect




BETA version of coastal flood risk mapper for SA
https://ocims-dev.dhcp.meraka.csir.co.za/hazardlines/
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BETA version of coastal flood risk mapper for SA
https://ocims-dev.dhcp.meraka.csir.co.za/hazardlines/
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Advanced Coastal Vulnerability Mapping

Final with'weighting ~ [ =
'} : “ia ey L B 31-40 B 2

T -

#3 Tidal range

' #4 Maximum
offshore
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#2 Distance to
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#9 Groundcover

#10 Anthropogenic
actions

- - A CSIR
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Advanced Coastal Vulnerability Mapping

Legend Legend
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. Thank you!

For more info:

mluckvogel@csir.co.za

http://www.csir.co.za/nre/coasts_and_oceans/cs.html

.

GSIR
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