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Srowing a stronger, more resilient Aotearoa.

. 13&14May2024

oW
L]

S ———
= e — c e
B s e !

Th

LT
UL T T

o

gt

L TN
C L1 RN T U

[ =

.
L 1T

(_.:,_, N

]

s us 1 St

Y TTEEI

B TIIRIER
LR, T W My
e

S el T D VAR R O WEIRWE R N R DI WL | AT N T VLA O A

WO SO T IR WAL AT O W . R

I I O R W TMLYE i

NE A O N R T T T TR PR e 1y TEm



Technology and Innovation

How is technology contributing to resilience building and emergency
management, and where are opportunities for innovation for New Zealand?

Speakers:
e David Johnston, Joint Centre for Disaster Research (Chair)
e Andrea Wolter, GNS Science
e Max Stephens, University of Auckland

Murray Ford, University of Auckland

Tom Robinson, University of Canterbury

Raj Prasanna, Joint Centre for Disaster Research

Andy Nicol, University of Canterbury
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Community Engaged Low-Cost EEW

A Decentralised Edge Processing Approach
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Earthquake Early Warning
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Traditional Approach to EEW Alert Generation & Dissemination

Earthquake detection Alert delivery

Sensor network g Broadcast
» seismic networks  // N network
* smartp hones ,"..':' ma ke r ,:"'I geotargete d
* internet of things l'l“ /I\ alerts

1\ S |

/7 \

- 7 \ T— e
A " -

RESILIENCE Kia manawaroa Naotlon?"
TO NATURE'’S . - NgaAkina o SCICNCE
CHALLENGES : TeAoTuroa Challenges




Mesh Network Driven Decentralised Data Processing at the Edge
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Low-cost Sensors in the Community

Living in
Wellington?

ADOPT A

We need volunteers to host
ground motion detection
sensors in their homes to
help with earthquake early
warning research.

@ http://bitly/sensorhost
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Node-Level Detection and Alert Generation
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Machine Learning Models

for Resource-Constrained Edge Devices of On-site EEWS

Develop reliable ML algorithms for
1. P Wave-based earthquake detection
2. Earthquake intensity predictions

Performance
trade-off of
estimation

model
Estimate Algorithm 3
Detect P earthquake

nges Intensity
Algorithm 1 Algorithm 2
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Alternative Long-Range Data Communication Solutions

When Limited or No-access to the Internet

LoRa

Great against interference
Supports public and

+ +

a .
(= LinkLabs) ,
private deployments
Better battery life
Low cost
High latencies with
increased spreading

o4+

- Low data rate

i =
=
Wi-Fi HaLow + Full network
+ Llonger coverage . Lr;cf)rua;tsr:cntnucree —— ‘i,
3 Obstac[e peqetratnon - Small sized payloads — o 5
\\ * Great with high traffic = Fiigh cost for large F:.;:;

N No global standards scale deployments

A\
\_ “

@ zigbee

+ Configurable for
mesh and star

+ Better battery life

- Relatively short range

- Low speed

Sleep modes
+ Better transmission in
terms of latency
+ Higher data rate
- Requires broader
channel bands

+ High coverage
+ Reduced user
equipment
complexity
- Narrow bandwidths
- Smaller data rates
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National
SCieNCE Using earthquake simulators to understand

Challenges )
earthquake and tsunami hazard
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Andy Nicol, Bill'Ery, Andy Howell, Camilla Penney;,
Bruce Shaw, Laura Hughes, Jade Humphrey, Jack
Williams, Mark Stirling (and 13 others)

RINC Symposium 2024




Earthquake and Tsunami Hazard Forecasts

Historical Earthquakes - "‘Jff
[ 1843-2020 (M=>5.5, <80 -
km)

- Seismic hazard information is typically
derived from historical and prehistorical
earthquakes.

- Datasets have limitations.

« Historical record short duration (~180 yrs).

- Paleoarthquake information for <100 of
880 known active faults (~<10%).

« Uncertainty about what earthquakes are
possible/likely.

Rollins et al. (2024)

1860 1880 1900 1920 1940 1960 1980 2000 2020 / / y '\ )
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Earthquake Simulators — What, How & Why?
=N

Te Ika-a-Maui
North Island

- Earthquake simulators - computer programs that
use physics to produce synthetic earthquakes.

« ‘First-generation’ multi-cycle models using
RSQSim software.

« Use 3D representations of known faults and
earthquake slip, timing and slip rate for many
faults across Aotearoa-NZ.

- ~Te Waipounamu
South Island

* Models produce displacement and shaking of
ground surface.

\/
l * Results used to model earthquake, tsunami,
Seebeck etal. (2023) ¢ landslide and sea-level hazards (multi-peril — see

H J
RNC contributed to building of A-NZ Community Fault Bill Fry’s talk tomorrow).

Model (~880 faults).
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Earthquake Simulator Models for Aotearoa New Zealand

Bruce Sha

« Generated in total 7 models for all of A-NZ
and specific regions.

":‘-‘f‘:»%_; * Models run for up to 1 Million years (most
Y commonly 200-500 thousand years).

« Models contain millions of earthquakes
>M5.5.

Crustal slip (m)

Subduction slip (m)

; Synthetic earthquakes show many of the
Py features of real earthquakes.

[FPom,
[ ]

« Testing and model improvements ongoing.

akes & Tsunami Programme

Shaw et al. (2022)

0 0

60000.0

Kia manawaroa

TO NATURE’S - Nga Akina o SCieNCE

CHALLENGES i ek Tdrod Challenges




Earthquake Simulator Models for Aotearoa New Zealand

Fvent 20084: Mw 8.6 Simulator catalogues used for tsunami hazard
Faultslip modelling (this study, RCET), inform aspects of
earthquake hazard in NSHM, develop of earthquake
scenarios for central A-NZ (e.g., Building Resilience to
earthquake sequences), estimate sea-level changes
(e.g., Our Changing Coast).

slip (m)

Case Study Applications

1) Understanding relationships between
subduction and upper crust earthquakes.

2) ldentifying potential earthquake scenarios
and sequences.

3) Quantifying seismic hazards in low seismicity
regions.

4) Modelling tsunami wave heights.
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1) Relationships Subduction Thrust and Upper Plate
Ea rthq ua kes Jade Humphrey

Wellington Fault Eqs (>M7)

Smgle Upper Plate Fault Rupture

Event_type
[ single_crustal
60 1 [ crustal multi
[ subduction crustal

Interevent Time (yrs)
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« Most large earthquakes (>M7) involve multiple faults
(i.e., Kaikoura type).

« Co-rupture of subduction interface and upper plate

faults common.
Jade Humphrey Wellington Collaboratory meeting for 18 June \
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2) Earthquake Scenarios and Sequences

Earthquake Scenarios Earthquake Sequences

Event 7135628 (Mw 8.7, year 359650)

o ) v
' 20 8
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g v
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¢ 5 2
*:”7*»\
Camilla P Andy Howell ) 0 0
amilla Penney An owe
y y Year 160285

Penney et al., in prep
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3) Simulated Earthquakes in Low Seismicity Areas

;*\'\ 10
* Otago seismicity model. %m'
o
. L IS
 Model run 1 million years to B /| |
. ) Low seismicity [/ . . )
investigate many earthquakes. Jone S |7
4 ’:l \
* Large dataset suitable for statistical ,{",*:"
analysis. - A :
s ,z” & _
° ° . o ) £
 Comparison with obse.rvatlons and ~/ Low seismicity
NSHM rupture sets being led by Jack % | 4 zone i

Williams. :

Jack Williams Mark Stirling Andy Howell

0
Year : 100000 A
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4) Synthetic Earthquake Catalogues for Tsunami Hazard

Tsunami hazard: Physically-based model Tsunami hazard: Statistical model C Difference (A - B)
_ _35 -
-40
B 12+m
B 10-12m
M 8-10m
[ ]16-8m
B4-6m 1 -45¢+
[]2-4m
J0-2m
(2500 yrs)
165 170 175 180 165 170 175 180 165 170 175 180
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Concluding remarks

« During RNC we have produced multiple synthetic earthquake catalogues
for Aotearoa New Zealand.

« Earthquake models have widespread applications including earthquakes,
tsunami, landslides and sea rise (See Bill Fry talk tomorrow).

* The earthquakes may provide key information about earthquake
processes, earthquake sequences and earthquake scenarios.

e QOur earthquake models are ‘first-generation’. Future research will
develop the hazard/risk outputs and test their ability to replicate real
earthquake processes.

: National | |
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science 90 We have some building data,

Challenges

now what?

RESILIENCE
TO NATURE’S
CHALLENGES

Max Stephens, Senior Lecturer
University of Auckland

Amin Ghasemi, Soon to be PhD
University of Auckland

Many others

Massey, Victoria, etc.

RNC Symposium 2023 Ouakecore _ Toka
ymp Q et g ake EQE




A Wellington near real-time impact tool

In mid 2016, the concept of developing a near real-time seismic impact tool for Wellington
was proposed (Smart Seismic Cities)

I.'.'l
]
L)

80000000 /\
PRIy
7 377770
[ 7R 7]
fr? 7

Focus for initial inspections

RESILIENCE NERUENRENEILE Naotlon?.'l i i
TO NATURE’S : —NgaAkinao SCIeNgE Built Environments Programme
CHALLENGES : TeAoTuroa Cha”enges




Then this happened

Kaikoura Earthquake 2016 - M7.8 >200km from Wellington, New Zealand

10% of commercial space in CBD was closed, 20 demolitions Cordons

/

New round of earthquake checks ordered for 80 Wellington
buildings
8:10 am on 20 December 2016

Anne Gibson

Property editor of the NZ Herald
L |

Revealed: 16 Wellington blocks shut by quake
Wednesday, 07 December 2016

@he New Zealand Herald s

Wellington Reading Cinemas carpark building 'likely to collapse'in large Dommmoee
aftershock Exclusion Zone -

By Susan Strongman in Wellington, NZME

National
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Ok, so it seems like this might be useful
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Clearly a useful tool
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Ok, so it seems like this might be useful

o

PHASET PHASE2 PHASE3

Clearly a useful tool
following earthquakes

Not clear exactly where
we wanted to go after Building , Resilience
data collection... data

Understanding that
guestion mark is
important
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The original plan

Database and response model
development

Building Inventory:

Plans and

associated data Response
Models and

Validation

High-level
Building
Portfolio Data

- National
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The Wellington building inventory

‘Simple’ objective was to develop an inventory of concrete buildings over 5-storeys

Timeline This took so long, we basically stopped here!
2016 - WCC provides 247 drawing sets

 2017-2020 — data extraction, compiling
existing databases, data quality checking,
development of online interface

* 2020-2021 — adding additional response
modelling parameters

e 2021 - WCC provides and additional 250
drawing sets

Initial tranche of buildings

.....
)
ooooo

Built Environments Programme

e 2021 - Use existing databases to add ~500 1
and 2 storey buildings

RESILIENCE Kia manawaroa thIOn?‘l
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The Wellington building inventory

A comment about the difficulties of using the data provided...

Proposed Industry Enlistment Q . —

e Structural Drawings
* drawings for 260 buildings in hand, another 200 (approx) incoming (all vintages)
* currently includes buildings over 5-storeys only because...

* detailed information provided, allowing for development of informative MDOF
models

* man-hours required to parse all drawings for necessary information...

* many hands make light work!

* confirmation required for information within drawing packages — current and
accurate

National
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The Wellington building inventory - modified

In its original inception, site
characteristics not included in the
database

How do we tie earthquake acceleration
demands to a given structure?

For more recent structures, how do we
determine the design loads?

So we had to go back and add these... SEREE T WS
. National
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Response model

We developed a GUI for data entry and automatic macro model generation...

FE Building Entry Form " ? X3
Building Name: Year Indicated on Drawing: Gravity System: Center of Mass EW:
Statistics House New Zealand 2004 [ v | 1s600.0
Unique Identifier: Stories Above Grade: Gravity Columns: Center of Mass NS: Building Instrumented?
BUL_1 5 [Conarete ~] 28300.0
Importance Factor: Stories Below Grade: Typical Gravity Bay Span EW: Lateral System EW: Strengthened?
[ *|a 5200.0 [concrete_Moment_Frame ~ | [Dontknow  ~|
Occupancy: Story 1 Height: Typical Gravity Bay Span NS: Lateral System NS:
[ ~ | 4200.0 4800.0 [conarete_Moment_Frame ~|
Latitude: Typical Story Height: Typical Number of Column Lines EW [ Add Lateral Information ]
41278048 3800.0 7 4
Longitude: Typical Deck Thi i i Gravity System ﬁTensim:d?
174.784473 125.0 : Concrete Moment Frame:
General Notes: 1| BayLength: 7
i : Number of Bays: '_,
i v
: Column Width:
:. Column Depth:
[ Update Building H Ef Size of Vertical Bars in Columns:
1| Number of Vertical Bars in Columns:

Size of Transverse Reinf. in Columns:

Spacing of Transverse Reinf. in Columns:

Beam Depth:

AR ' Macro models in OpenSees,

Size of Vertical Bars in Beams:

wmeofwiolsnsems This was the goal!

Size of Transverse Reinf. in Beams:

e o ke

Spacing of Transverse Reinf. in Beams:

RESILIENCE :  Kia manawaroa

( Save Moment Frame ]

National
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Rethinking the approach (really, after 5 years!?)

So now we have everything we need!

But do we have an uncertainty problem?
* Uncertainty in the building data

Y
NCERTAINTY 7o,

Incertainty uncertainty’%,;
Uncertalnty y &

* Uncertainty in the site data
* Uncertainty in the demand data
* Uncertainty in the modelling

Does it make sense to develop a nonlinear response Uncertainty stack
model for each structure?

Can we make this more practical and scalable?

RESILIENCE NERUENRENEILE Naotlon?.'l i i
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We had to modify the approach — indicator buildings

Indicator building approach:

Indicator building

. Indicator building

* Cluster buildings into typologically similar groups N Indicator building

* Select a representative indicator building from each
cluster

* Use indicator building to estimate .
response/damage/loss/etc. across each cluster

Cluster 1

RESILIENCE :  Kiamanawaroa Na.tio n?‘l ] ]
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Indicator building workflow

High-level building Site Ground motion
portfolio data information station

B Building and site database
mmmm Clustering and IB selection
. Response model
Attributes Analysis
. Attribut
required for ribute s Qutcome

available for
building?

Discard building
response

assessment

Discard building §

Decision

Drawing

- available for
buildings (IB) selected IB?

making

Select indicator

Cluster buildings

Application Linear models Model IB (linear
of framework for all buildings and nonlinear)

VULNERABILITY
ASSESSMENT

A\

Decision
making
National

TO NATURE'S - Ng3 Ainao SCICNCE Built Environments Programme
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Building clustering

Autoencoder neural network to efficiently cluster mixed numerical/categorical attributes

(D Node with ReLU activation Period

| | |
| | |
| (@)
; <
| | =8
| | T
| | <
| | EI
I I O |
| m I x|
| 42 | x|
5 : m
| 7
I ?_:D | 2:
= | ST 9
| ‘= |
3 -
I I o
= | 5|
5 0 | MS |
| © o) o | <
| o |
£ | Year £
L= | ; = |
| 8 | I
| °
| 50 | g Height |
| Il | eight e :
| |® Node with linear activation i | S
: © Node with Softmax activation | | 200 | ® :
Il
| | | |
|

-

@ Latent node with linear activation
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Building clustering and indicator building selection

Short, medium
* Indicator building ( age

-41.265

-41.270

6 1 Midrise, new,

5 shallow soil . Cluster 1
Cluster 2

4 Cluster 3

Cluster 4
Cluster 5
SMS

d o o o o o

\ Tall, medium 41280
age

-41.285

—_—
\ Short, medium

t-SENE feature #2
N

0 - age, soil typeC %%
_1 - -41.295
o % Short, old

' ' ' ' : -41.300
-8 -6 -4 -2 0 174.770 174.775 174.780 174.785 174.790 174.795 174.800 174.805 174.810

t-SENE feature #1
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Response and damage maps

Structural response and damage can be estimated across the inventory

Design level Collapse prevention Design level Collapse prevention
50
L] 6 L] L
- " - L . ) - " g 40
) - ] - b - » -
- - (o) -
.| L] ’ " l:l ] . ':I ’ | ]
b “f oo - 4 Lo i oos -30
ohe ) . A
] #; 5 = 2
e i Ixd o d
V: - 1-'. -y
t:",‘: /. J,:-..Qt., o b;}
" el Y 4 " .."' 4 R - 20
"‘Q- (‘ 3 : .i;: a . ."‘ ‘
? ! Y 2 :? 'z ‘r“ M
Ihe . I*4: Iset-’
e ] ) 7 e A e
“:“-:: .o o ‘ gl S S s L x 10
* "' ~ N £ - Iy .'.t ‘N . ',t ~
.J' rs 4 . .’ . . .‘o .
0 0
Estimated drifts

Estimated damage
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Next steps

Using machine learning for hyper efficient response modelling

Traditional physics-based model

'v- . .

)

g

"q. K ‘s%

Pt

AL,

P "0"7,'

i‘,'f‘.“lv?' ‘Fd 4

A7, Y

Bl

- el o>

’:“'q '; ;

"‘ = "l
43,

RESILIENCE
TO NATURE’S
CHALLENGES

Kia manawaroa

— Nga Akina o
Te Ao Turoa

National

SCieNCE

Challenges

Time (60s @ 50hz)

<

s

hi
x?

INPUT LAYER

"BLACH BOX" LSTM NETWORH ARCHITECTURE

LSTM network

OUTPUT LAYER

PHYSICS OUTPUTS

Numerical
Differentiator

Differentiations

PHYSICAL VECTOR .~

X LSTM LSTM v,
Al Cell Cell ¥
i hi e
LSTM . LSTM P
X2 Cell cell ' Yz
ct hY ;
LSTM LSTM
Xso00 Cell Cell Yam
EACH LSTM CELL ¢ OUTPUT VECTOR
— t —ci
.f tai|h
X X
i
Forget Input | tanh  Output ]
Gate Gate layer Gate
L1 |

v Acc-pred-ind-dof10

Vel-pred-ind-dof1,
Vel-pred-ind-dof2
v VEl-pred-ind-dof10

Acc-pred-ind-dof1,
Acc-pred-ind-dof2

I

Built Environments Programme

LOSSES

Traditional ML |
True Disp vs Pred Disp
True Vel vs Pred Vel
True Acc vs Pred Acc

Pred Vel vs Pred Vel Ind
Pred Acc vs Pred Acc Ind

True Vel vs Pred Vel Ind
True Acc vs Pred Acc Ind

HEY 8TATS:

49 Training Motions
10,000 Epochs
~6 Days Training Time

2 second Prediction Time
300x Faster than NLTHA




Next steps

Using machine learning for hyper efficient response modelling

il
T L T T

EEmaE . - . - -
R (B ok "~

Study building
(10-storey, full scale test)
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Lessons learnt (a summary)

Extracting and organising ‘big’ data is extremely resource intensive but also
extremely important (which can be frustrating)

When developing your dataset, make sure you consider your ultimate objective
(e.g. collect the data you need)

Have a plan to future proof your data (this is hard)

Understand uncertainties when setting objectives for the data

RESILIENCE Kia manawaroa Na.t|0n(;:]1| i i
TO NATURE’S : —NgaAkinao SCIeNuE Built Environments Programme
CHALLENGES : TeAo Turoa Challenges
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Thank you
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Population Exposure

* Current data for population Years

exposure in risk analysis is
limited | [Rate Payer Counts

* High spatial resolution OR
high temporal resolution Months

Spend and Accommodation Indicators

International Border Arrivals

* Datais static — provides a i

shapshot of population at a
time and place

Weeks
* Populationis dynamic at
multiple timescales ]
e Needto understand local- Days Cellphone Data (DataVentures)
scale population dynamics
over short-time scales to _
understand risk ®
Hours
N
()
£
= Local ] Community I Regional National l International |

Space 2>



W,iFi Probes

 Simple, low cost technology

* Built using reasonably simple
computing module and
antenna

* WiFi capable devices send a
periodic probe request

* Devices periodically
anonymise their identifier, so
no privacy issues

* |nstalled in multiple
locations throughout South
Island

* What a typical probe
“sounds” like

I

Date Time MAC Address Type~
2823-85-87T11:48:27.648828 c2:8e:dd:ec:ad:ad UM ENOWN
2023-85-87T11:48:28.454428 S9c:32:ce:81:18:2c UM ENOWN

2023-85-87T11:48:29.616139 94:e2:3c:40:97:15 UNKNOWN




Piopiotahi Milford Sounc

NEWS ) NEW ZEALAND

Tourists trapped at Milford Sound on New > o ! L
Zealand's South Island 1) 75% probability of an Alpine Fault

e MR s earthquake in next 50 years (82%
% probability M8)
Est. 44% probability of La\pdslide-tsunami in
Trapped tourists to remain at Milford an Alpine Fault earthquake
Sound as weather hampers rescue effort Potentially producing a 17m tsunami wave
00060 within 2-7 min

national
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Area of Monitoring p R; - Risk for a given time (t)
i P, ; - Probability of an earthquake for a given time
P, - Probability that the earthquake generates a
landslide tsunami
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V; - vulnerability index
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Temporal changes in population

Device Count

2000

1500

1000

500

Device Count Distribution Over 24 Hours (5 Minute Bin)

Morning Return
Afternoon Departure

Afternoon Return

Morning Depart\re /

Staff Arrive
Cleaners?

Time (HH:MM)




Validation of Approach

31 January 2023, 2,069 tickets sold

Comparing to known “signals”
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Implications for Risk
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Remote sensing of our coast

A lot of remote sensing work in NZ over last 3 yrs

Melet, A., Teatini, P., Le Cozannet, G., Jamet, C., Conversi, A., Benveniste, J., & Almar, R. (2020).
Earth observations for monitoring marine coastal hazards and their drivers. Surveys in
Geophysics, 41, 1489-1534.




The coastal science/manager’s toolbox has expanded
significantly over the last decade.

Trends in earth observation satellites
Data reflect 488 earth observation satellites launched since 1972 by commercial and government

providers (excluding military). We followed methods established in (5) and added satellites from the Union
of Concerned Scientists database and public launch information from SpaceFlightNow and Planet.
See the supplementary materials for details.

180
Em Satellite launches per year

160 —— Spatial resolution (3-year moving average)

140 Planet Flock 1 —
5 R 200 E
> 120 :‘.,_,,;!3: .S
[ 5 2 's
o ~ e
E 300 §
g C
= 400 %
2 &
s &
‘m;.f 500 2

600

700

1972 1986 2008 2014

Finer, M., Novoa, S., Weisse, M. J., Petersen, R., Mascaro, J., Souto, T., ... & Martinez, R. G. (2018).
Combating deforestation: From satellite to intervention. Science, 360(6395), 1303-1305.

Google Earth Engine

Microsoft Planetary

Computer

Various datacubes, high performance
computing

Endless numbers of platforms to
share data with users. Free/cheap and easy



Our remote sensing toolbox now allows us to think
beyond the line

% B. Classification Landcover classes
1940 High Water Sand
1960 High Water .

— 1980 High Water Water

= 1987 High Water

— 2003 High Water - Vegetation
2010 High Water

Blue, B., & Kench, P. S. (2017). Multi-decadal
shoreline change and beach connectivity in a high-
energy sand system. New Zealand journal of marine Ben Collings — RNC2 PhD student
and freshwater research, 51(3), 406-426.



Coastal insights from around NZ.
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A. Edge of Vegetation shoreline proxy
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Ben Collings — RNC2 PhD student

B. Instantaneous waterline shoreine proxy
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The future?

“While manual digitalization of
shoreline position is a reliable and
accurate method, particularly on high- e
resolution images, it remains time- ==
consuming and impractical when
employed for long stretches of
coastline with hundreds of revisits.”

Warrick, J. A. (2023). The future of coastal monitoring through satellite ‘image of r})erson sitting_next to a'colmgutgrﬁand a giant ile of ae
remote sensing. Cambridge Prisms: Coastal Futures, 1, 10. 2 The person looks sad and frustrated and is questioning their life” &

Vitousek, S., Buscombe, D., Vos, K., Barnard, P. L., Ritchie, A. C., &




But...

“Itisn't necessarily because such studies have any utility; it's
simply that the data are there and academicians have worked
hard to learn the mathematical skills needed to manipulate
them. Once these skills are acquired, it seems sinful not to
use them, even if the usage has no utility or negative utility. As
a friend said, to a man with a hammer, everything looks like a

nail”

Warren Buffet on remote-sensingfinancial studies.



We need to think about spatial scale scientific data

M) Ghick for updates.
=

S C | E [\I T| |: | C R E Pg}RTS OPEN Three years of weekly DEMs,

patabescripTor | @erial orthomosaics and surveyed

Correction: Author Correction

OPEN The State of the World’s Beaches shoreline positions at Waikiki
Ao Luendl", Cerben Hogenar’, BsharkaFamsioghe! e Baa?, Beach, Hawai'i

Anna B. Mikkelsen (5™, Kristian K. McDonald* =, Julianne Kalksma®, Zachary H. Tyrrell*
& Charles H. Fletcher*

Algorithm driven, global scale, coarse Detailed surveys, small scale, high
resolution resolution



https://www.nzherald.co.nz/northern-advocate/news/northlanders-urged-to-have-a-say-on-future-of-ninety-mile-beach/NH77R6O2VANZ4YRD6O5SC4KS4U/
https://www.nzherald.co.nz/northern-advocate/news/northlanders-urged-to-have-a-say-on-future-of-ninety-mile-beach/NH77R6O2VANZ4YRD6O5SC4KS4U/
https://www.nzherald.co.nz/northern-advocate/news/northlanders-urged-to-have-a-say-on-future-of-ninety-mile-beach/NH77R6O2VANZ4YRD6O5SC4KS4U/
https://en.wikipedia.org/wiki/Mission_Bay,_New_Zealand#/media/File:Mission_Bay_Beach_-_Auckland_2017.jpg
https://en.wikipedia.org/wiki/Mission_Bay,_New_Zealand#/media/File:Mission_Bay_Beach_-_Auckland_2017.jpg

We need to work within a hierarchical framework

* Thereis no single approach to coastal
monitoring that is effective across all
scales.

* We need a framework to match the
monitoring approach to the scale of the
problem/process and what’s at stake.

[] HRS5 resolution
[ HRE resolution
0 100 ki "' &
— 1

Ben Collings — RNC2 PhD student




We need to think about temporal scale

* We can access high-frequency imagery
at near daily timescales from 2013-
onwards (more in the last 2-3 years).

* Thereis arich collection of coastal
change information locked away in the
historic aerial photo record that has been
widely ignored to date.

* Nesting recent change within the broad
historical record provides a context that
the short satellite records can’t yet
provide.

Distance from baseline (m)

A. Shoreline positions at Tiwai Point
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Pathway to decision making is key

There is a widening gap between our ability to collect
vast amounts of data and our understanding of the
coast and our ability to make good decisions.

https://www.theguardian.com/australia-news/2022/sep/18/beachfront-homeowners-push-to-extend-
collaroy-seawall-to-protect-property-from-erosion

https://www.smh.com.au/environment/sustainability/construction-begins-on-northern-beaches-sea-wall-
despite-vexed-funding-issues-20210223-p5754a.html



https://www.smh.com.au/environment/sustainability/construction-begins-on-northern-beaches-sea-wall-despite-vexed-funding-issues-20210223-p5754a.html
https://www.smh.com.au/environment/sustainability/construction-begins-on-northern-beaches-sea-wall-despite-vexed-funding-issues-20210223-p5754a.html
https://www.theguardian.com/australia-news/2022/sep/18/beachfront-homeowners-push-to-extend-collaroy-seawall-to-protect-property-from-erosion
https://www.theguardian.com/australia-news/2022/sep/18/beachfront-homeowners-push-to-extend-collaroy-seawall-to-protect-property-from-erosion

Conclusion

* The coastal monitoring toolbox has expanded considerably.

* Thereis no best approach to monitoring coastal change using remote
sensing. There is no single approach that should be relied on.

* We need to develop a hierarchical approach to pick the right tool.
* We need to address the gap between the availability of remote sensing tools

and our understanding of coastal change and decisions this understanding
supports.
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