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Strategic Context

3.;‘
* “Resilience is about keeping our roads open so people can get .1; IIII 5
to where they are going despite unplanned events” — NZTA L s’
* S419M resilience funding made available in 2023 as part of y
Transport Resilience Fund sy e
*  $100M for LCLR projects (<$2M) % ;:“
e  $179M for ‘small to medium’ projects ($2M-$10M) £4 ot
e S$140M for local road upgrades st

* Draft GPS has Increased Maintenance & Resilience as one of
four key strategic priorities

* Often funding gaps — some sites will require management of Dra.ft Government
risk Policy Statement
on land transport
| 2024-34
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The Problem
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Background of Canary
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Trigger Action Response Plans

Status

White Status

* TARP Example

*  Proactive way to manage risk in lieu
of significant investment

(Preparedness
Phase)

Green Status

(Moderate
Risk)

e Becoming widely used by NZTA,
especially in a bridging, hydrological
and geotechnical contexts

Amber Status
(High Risk)

 Trigger Action Response Plans for
Bridges — NZTA Guidance document
produced by WSP for NZTA

Trigger

High Rainfall or
significant event
forecast {i.e., NIWA
RED warning level)

River flow rate or
debris = Green
Threshold Level

River flow rate or
debris = Amber
Threshold Level

River flow rate or
debris = Red
Threshold Level
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Action

SMC to commence monitoring of
flow levels.

SMC and NOC to make contact.

NOC to place Traffic Management on

call to be deployed as required.

Twice-daily day time monitoring by
NOC; report observations to SMC.

SMC to review any information or
photos from NOC.
NOC to close the bridge to traffic
during dark hours.

Continuous daytime monitoring by
NOC; report observations to SMC.

SMC to review any information or
photos from NOC.

NOC to close structure to all traffic.

NOC to immediately call client and
SMC.

All parties to follow Emergency
Protocols and Procedures.
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Response

SMC or NOC to notify
all parties of green
status if green trigger is
reached.

SMC to advise any
increased monitoring or
response required
based on performance
of structure.

SMC to advise any
increased monitoring or
response required
based on performance
of structure.

SMC and/or NOC to
continuously monitor
the bridge throughout
closure until flood
water levels are
subsiding.




Optimising decisions based on data

o iy

Business Protects
Continuity Assets
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Event and Asset Types

CANARY
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How it Works
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Other sensors

e

(soil moisture, extensometers,
seismographs, etc)
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Notifications

Dashboard

]
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Event Timeline A

W) i

3-7 days out il
*  Monitoring dashboard b — [ ‘
*  Early preparedness

3 days out
* Weather Watch alert sent
* Response crews given early warning

1 day out

 Weather Warning alert sent

* Response crews stood up

« Comms sent to affected stakeholders

Realtime d‘d‘d
. Monitoring observed weather
. Alerts sent when observed triggers reached
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Applications — Flooding at Vulnerable Bridges

WSP Canary Early Warning System

Waikari Bridge Canary Early Warning System

\\ \ I ) Trigger Level 3 Warning

Last updste: & minute ago [l

¥
11l
ful:]
B

Highest
\ ; Alert
‘ Level

No Data

Deprecated Basemap - Eagle Technology, Land Informa.
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Home SH2 &5

Waikari Bridge
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Observed rainfall extracted from HBRC rain gauge stations. Forecast rainfall extracted from matching locations from YR.NO.
Contact us if you notice any issues

Infrastructure S

Decision Support



Applications — Rockfall / slips

W SH2 - North of Napier and SH5 - between Waipunga and Napier Canary Early Warning System Select Road Segment | Glengarry Road to SH2/SH5 Junction — Sensor Site: Nene =
Trigger Level 3 Trigger Level 2 Trigger Level 1 24 Hour Rolling Rainfall - Al Stations
i - . a00 ! I Mahaks Bridge 1o
Last updste: 2 minutes ago 4 Last update: 2 minutes sgo h Glengarry Road
@ Glengarry Road
Sensor TARP % TR w0 SH2/SHS
- £ 200 Junctian
Maorere Hill: blue = @ eipings o
= M = Bri
White Pine: blue = o Maohaks Bridge
= — - M f Lak
Devils Elbow: red g 1o T,ﬁr::_c; =
Mesharus
Trigger Laval 1
@ North of Kakariki
0 = | o Wairoz
3 Mar 2 Mar 10 Mar 1 Mar 12 Mar 13 Mar
Massharus 1=
Lest update: 2 minutes sgo Forecast Date Nerh of Kakarki
Last updste: 2 minutes sgo
e 24 Rainfall - All Stetions 7 ‘ ‘ 24 Hour Rolling Rainfall | | Forecast Daily Total Rainfall ‘ ‘ Hourly Rainfall |
1 _5 n‘.l Current and Expected 7 day antecedent rainfall - All Stations
Last ite: 2 minutes
update: 2 min . I I . S
) 2 5H2/EHS
Rainfall total next 24hrs {mmy): Junction

Trigger Level 3
@ North of Kakanki
1o Wairca

0=

Last update: 2 minutes ago

g antenmi [ IES.
- Nerth of Kakariki
100 SH2/SHS Junction
Trigger Level 1 o North of Lake
Tutira
1 2 o 5 Y TR | ST T P W T M “ |
.

Mohaka Brid
Thu29Fes  Mar Mon4Mar  Wed6Mar  Fri8 Mar Sun 10Mar  Tue 12 Mar Gy P

¥ day rainfall {mm}
s
8

Rainfall total next 48hrs {(mm):

Foracast Date

LTI

Last updste: 2 minutes ago

Lazr updsre: 2 minutes sgo

Rainfall total next 7 days(mm):

§| 7-dey Antecedent Rainfall - All Stations /7 | | 7-day Antecedent Rainfall | | Observed Dasily Total Rainfall

7 W 3 Deprecated Basemap - Eagle Technology, Land Inform...
o W st

r 3
3 . 6 Cbserved rainfall extracted from HBRC rain gauge stations. Forecast rainfall extracted from matching locations from YR.NC.

Mep Z Windy || TARP || Rain Station Roed Segment Link Map | Centact us if you notice any issues

Last updste: 2 minutes ago
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Example — West Coast debris flow

W Canary Early Warning System Geotech

Red Rainfall Warning Amber | all Warning Green Rainfall Warning T,
L 2 . 2
Last update: 6 minutes ago ast update: & minutes &g Last updste: 6 minutes ago
e Red
‘ umé - P
a8 30

20 Amber
10
Green
0
4 Feb S Feb & Feb 7 Feb 8 Feb 9 Feb

Forecast Date/Time

rainfall extracted from ECan rain gauge stations. Foracast rainfall extracted from matching locations fr

Reinfall |Seria|Chert

Last updste: 6 minutes ago

Forecast Antecedent Precipitation Index

API
e
o
&

Rainfall total next 48hrs: 200

251Tmm e

R BTN e o LT SO e 50
eqle Technology, Land Information New Zeeland | Source: GEQGlo...
Vo e S ¢ s 114 o B X8 VO O PN TR N

Feb 3Feb 5 Feb 7 Feb 9 Feb

Measured vs Forecast Date

Forecast rainfall extracted from YR.NO.

Q >30mm/hr | Q 10-30mm/hr | 0 5-10mm/hr | 0 River Reach Exceedance Last update: 6 minutes ago Last updiste: & minutes ago
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Example — West Coast debris flow
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Applications — Seismic Response

WEE Lanmy Early Warniag Sysiem M?7.8, Mon Nov 14 2016 00:02AM

Home  Flood Impacts

5" Real-time Earthquake Impact Module Map intensity type:

Modified Mercalli Intensity (MMI) =~ ’ Last updated:

\\ \ I ) Canterbury Declaration Status:

DECLARED

v

£ Layers A
L Epicentre
4 ‘Y’mh,m = (JIntensity Contours
- i ™ Intensity Map
' (] PGA Contours
CJPGA Map
Murchison (J PGV Contours
() Sa(0.3s) Contours
() Sa(1.0s) Contours
(] Sa(3.0s) Contours
() Stations
(] Felt Detailed Reports

Epicentre ‘

MMI Intensity

5-6-7-8-

I= Legend

State Highway Network NE

Landslide Impacts Tsunami Impacts

00:23 hours, 14 November 2016 ‘ —

Modelled Earthquake Impacts &= miskscare

l_[ TRANSPORT

STATE HIGHWAYS

SH1 BLEN - KAI
SH70 (Inland Rd)
SH7

SH1 CHCH - AMB

Kai — Goose
Goose - Cheviot

Picton

COOK STRAIT FERRIES

SEVERE

NO DAMAGE

-Jl ASSET EXPOSURE l

H COMMUNICATIONS }7

MOBILE NETWORK
SEVERE

Kaikoura
Blenheim
Amberley
Christchurch

Kaikoura
Christchurch

All Coverage

NO DAMAGE

NO DAMAGE

FIBRE

LIGHT

NO DAMAGE

STARLINK

NO DAMAGE

J

SEVERE DAMAGE

SH1 Blenheim to Kaikoura

Clarence Bridge @ SH1

Kahutara Bridge @ Inland Rd
Kahutara Bridge Potable Water Line
Charwell Bridge @ Inland Rd
Kekerengu Substation

Kekerengu Comms Exchange

SH1 Kaikoura to Amberley

Awatere Bridge

@ SH1

Blenheim Hospital

Phoebe Road @ Spotswood
Main rail Spotswood to Cheviot
Hurunui Bridge @ SH1

Waipara Police Station
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Applications — Inspection Response

wsp HaStingS Canary Early Warning System Select Zone Flaxmere Sensor Site: None

rigger Level
\\\I) ey

Trigger Level 1 . . .
8 24 Hour Rolling Rainfall - All Stations

Last update: a few seconds ago

Last update: a few seconds ago

Mohaka Bridge to
300~y Glengarry Road

. E
Wa rni ng§ E Trigger Level 3 . Glengarry Road
3 to SH2/5HE
D> High Rainfall £ - Junction
rig
Expected n_; 100 - . Waipunga to
ot Binfal Clm Trigger Level 1 Mohaka Bridge
D E 'S a:; 8 0 = an’ll n — North of Lake
*pects 21 Feb 23 Feb 25 Feb Tutira to
Matahorua
D Moderate Rainfall Forecast Date -
Expected
Last updste: s few seconds ago
[\ Moderate Rainfall —‘ 24 Rainfall - All Stations ‘ ‘ 24 Hour Rolling Rainfall | ‘ Foracast Daily Total Rainfall | ‘ Hourly Rainfall
Cormmmsn

Last updste: s few seconds sgo

bt || List Current and Expected 7 day antecedent rainfall - All Stations

Rainfall total last 7 days (mm):

65 #

. Glengarry Road
to SH2/5H5

Trigger Level 3 Junction

.
o
=]

Napier

. MNorth of Kzkariki

7 day rainfall (mm)
ra
(=]
(=]

vel 2 i
Last update: a few seconds ago J to Wairoa
i 2, Trigger Level 1 . Matzhorua to )
Rainfall total next 24hrs (mm): 0 (IR (I | . il I MNorth of Kakariki
F Tue 13 Feb Fri 16 Feb Mon 19 Feb Thu 22 Feb Sun 25 Feb SH2/SHS Junction
O to North of Lake

Forecast Date Titira
Last update: a few seconds ago

Last update: s few seconds 2go

el i e e T 7-day Antecedent Rainfall - All Stations ‘ 7-day Antecedent Rainfall | | Observed Daily Total Rainfall
. Deprecated Basemap ; Eagle Technology, L... 345 *
xr yd
Hastings Zones ‘ Map | ‘ Windy | | TARP ‘ | Rain Station Road Segmant Link Map Observed rainfall extracted from HBRC rain gauge stations. Forecast rainfall extracted from matching
Last update: a few seconds sgo locations from YR.INO.

Fostering Collaboration: Whanaungatanga in transport asset management IDSu,e it

Infrastruct
Decision Support




Future Development

* Working with NIWA for enhanced forecasting, remely hiah Ashburton at SHBr
especially river flow forecasting

g well above normal
« Addition of other asset types (e.g. rail, water) &  .ovenomald —— ens median
. . 2 —_—
and hazards (e.g. ice, snow, heat, wind, storm £ — .
Surge) % below normal - [ | 2:2 2315_‘:26)(
. . . . B ens 25-75%
* Machine learning analytics to refine well below normal -— . - - . . -
t t ” t . | | QQQQ QQQQ QQQQ 0006 0000 QQQQ 0000
automatically trigger levels T T AV M

Date and time (UTC)

* Using GNS landslide forecast modelling

Fostering Collaboration: Whanaungatanga in transport asset management ,I,I,?stscwe it npnpn

Decision Support




Summary

 Changing climate exposing more vulnerabilities in assets
and respective response plans.

e Government focus on enhanced resilience of roading
networks.

* Canary can optimise your preparation and response to
events using a data-based approach. This can enable:
 Cost savings by avoiding unnecessary responses,
 Being better prepared for events, and
 Asset owners to sleep better at night.

Do you think you’re doing everything you can to protect
your assets, save lives and maintain business continuity?
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Questions & Contact Details

Email: willis.macbeth@wsp.com

Website: https://www.wsp.com/en-nz/services/canary-infrastructure-asset-risk-
management
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