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SWIRLnet

Surface Weather Information Relay and Logging network

Portable anemometer
network for measuring wind
speeds of tropical cyclones
that impact the communities

where we live
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So...

Why are we wanting to measure wind speeds?
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Then why failures?

Are our design standards
appropriate?

Was the design criteria (wind speed)
exceeded?

Correct implementation of design
criteria?

Appropriate materials?

Adequate construction quality?
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How do we get these all important wind speeds?

— — - Undamaged  posts

/ \ give an upper bound
to wind speed
h2
Bent posts give a
\ / lower bound to wind
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SWIRLnet

* Aims
* Capture high-fidelity records of near-surface wind fields during landfalling tropical cyclones in Qld
* Complement existing fixed anemometer network with real-time information relayed to end-users
 Science: Study the structure of the tropical cyclone boundary layer in and around built up areas
* Engineering: Inform damage assessment, vulnerability models, building codes and standards

* History
* Conceptualised, seed funding sourced (Qld Govt., CTS at JCU, Risk Frontiers)
e System build at CTS, JCU in 2012

* First (real) deployment in 2014 (TC Dylan in Cooktown)

* Target
* Anemometers to be located in/close to communities (towns)

* Plan for deployment in the 48 to 24 hr period before landfall (only one “highway” for tropical east coast and
that can flood)
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Surface Weather Information Relay and Logging Network (SWIRLnet)

RM Young prop anemometer

3.0 m high re-locatable tripod

Load tested — static point loads

Guy wires to limit mast deflection

Data logger recording to CF memory
card and 10 minute summary sent via
3G modem (wind speed and pressure)

Hold down:

* Permanent buried concrete anchor for prearranged
sites (Great cooperation from local councils!!)

* Helical ground screws and stakes for opportunistic

sites
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Require screw in removable ground anchors
for where we don’t have concrete anchors

Take 30 to 50 minutes to install depending
on soil type

4

Installed anchor
during load test
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Table 2.3 Adjusted anemometer data as a percentage of Vsqo

i\"'3,600,tower ﬁ3,60(].0;:»5!11 ﬁ(}.Z,E‘;Ot),open % V500
@ 3.2m @ 10m @ 10m [m/s]
[m/s] [m/s]
BoM AWS (z=10m)
Bowen Airport 41.1 41.5 47.6 69
Proserpine 45.8 47.2 53.5 77
Hamilton Island 73.1 57.3 67.1 97
Mackay Met. Office 26.4 24.0 26.6 38
Mackay Airport 27.2 27.9 31.5 45
SWIRLnet | Location U3 600 tower ﬁS,GO0.0pen ﬁ().2,(-‘;(l[l,ﬂpen % Vso0
Tower @ 3.2m @ 10m @ 10m [m/s]
(z=3.2m) [m/s] [m/s]
1 North Ayr 16.5 20.6 22.4 32
2 North Bowen 30.3 37.9 41.9 61
3 South Ayr 15.4 19.5 21.3 31
4 Home Hill 17.7 21.2 23.7 34
5 South Bowen 34.9 42.6 47.6 69
6 Proserpine 27.0 36.4 49.6 72
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TROPICAL CYCLONE FORECAST TRACK MAP

Tropical Cyclone Jasper

Issued at 1:49 pm AEST Monday 11 December 2023. Refer to Tropical Cyclone Advice Number 5.
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TC Kirrily

Issued at 4:54 pm AEST Tuesday 23 January 2024. Refer to Tropical Cyclone Advice Mumber 7.
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Issued at 4:54 pm AEST Tuesday 23 January 2024. Refer to Tropical Cyclone Advice Mumber 7.
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6 towers deployed in Townsville

Different focus for the deployment

= CYCLONE
TESTING
STATION

www.jcu.edu.au/cts



Issued at 4:54 pm AEST Tuesday 23 January 2024. Refer to Tropical Cyclone Advice Mumber 7. TC KII’I’I|y

o 206 400 10 am jan 22 {
o S— . .
— 10 pm Jan 22 |_ 6 towers deployed in Townsville
Willis Jsland 10
. Port Douglas am 3 Di
- ifferent focus for the deployment
JCairns = 4Pmjan23} / ploy
Issued at 8:04 am AEST Wednesday 24 January 2024. Refer to Tropical Cyclone Advice Mumber 12.
<Inni:
RC
Carr.lwell | - 10 pm jan 22 IF
sland . Port Dougl== VUl Isberd | 10 am lan 23 L
Issued at 4:50 pm AEST Wednesday 24 January 2024. Refer to Tropical Cyclone Advice Mumber 15.
1p PMm «Cairns
- Willis Island J'J
Jnnisfa . Port Douglas " L
Mljan 5 < . Cairns J‘ "?0

Char/ 5T JCar " Linou Reef, | Reef, ,9,}
’;’ Palm nd «Innisfail Fllnders R@ 9@
Hughénden / {wa/ta’fe jﬂ’}
<25

Townsville, 4 /C’ B
L 9pm Jar 1 am Jan 26é Ay
! harters Towets
|

Marion Reef
L]

rd A~ P

Hughenden ~ '9’??}
& 9 2 IN&, " +Hamilton Island
.Lnng[ﬂb/ Mackay
_‘_‘_‘-‘_‘_‘_-_-_._._ -
JSarina

St Lawrence

5
\_//“lﬁgreach
|
T =4 CYCLONE
— JAMES COOK THE UNIVERSITY 0 256 200 =N TESTING
w=~ UNIVERSITY @ OF QUEENSLAND T E— I STATION
AUSTRALIA AUSTRALIA

Kilometres
| I 1

www.jcu.edu.au/cts




TC Kirrily
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Different focus for the deployment

Took the opportunity to evaluate
wind speeds across a community
for different terrains for different
wind directions

Cleared land

Sloping land

Adj to coast

N and S of castle hill (with BOM to W)
Middle of urban terrain

In semi-urban terrain
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TC Kirrily

6 C Coo— Nifferent farys for the deployment
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TC Kirrily
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Issued at 2:58 pm AEST Thursday 25 January 2024. Refer to latest Tropical Cyclone Advice.

Nifferent farys for the deployment

Ex-Tropical Cyclone Kirrily

Issued at 5:04 am AEST Friday 26 January 2024. Refer to

Tropical Cyclone Advice Number 37.
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TC Kirrily
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Now for the interesting bits...
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Different focus for the deployment
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