Urban Search and Rescue
Operations In Tropical Climates

Matt Brearley!, lan Norton!2, Daryl Rush?3, Mick Hutton?,
Steve Smith3, Hector Fuentes®

1 National Critical Care and Trauma Response Centre
2 World Health Organisation
R 3 Queensland Fire and Emergency Services
) Sl Y 4 Northern Territory Fire and Rescue Service

+A °> Princess Alexandra Hospital

NATIONAL CRITICAL
CARE AND TRAUMA
RESPONSE CENTRE




#Mi|5zinalny
N3OLTIAWIARN T
b

Malaysi
A
uala




s . SN - —
- - L - > % -

- i s -
= A - -

-

Ri"\ NATIONAL CRITICAL CARE
AND TRAUMA RESPONSE CENTRE




NATIONAL CRITICAL CARE
AND TRAUMA RESPONSE CENTRE |

TN T TN, TR O o@E 77 g T




NATIONAL CRITICAL CARE
AND TRAUMA RESPONSE CENTRE



Dropbears are a very real danger to all Australians. Almost one in
ten Australians has been attacked by a Dropbear, and the rate is
even higher for foreign visitors. Don't become another statistic.
Always beware low branches and doorframes. Look up. Stay alive.

Department of Dangerous
Fauna Management



When Good Koalas Go Bad
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When Good Crocodiles Go Bad
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Tropical Climates
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Tropical Climates
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Earthquake Hazard Distribution
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Projetions Robvison
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Participants

Variable Heat Non Heat
Acclimatised Acclimatised

n 8 8
Age (yrs) 37.9 41.3
Body Mass (kg) 86.2 98.1
Height (m) 1.79 1.83
Body Mass Index 26.9 29.2

NATIONAL CRITICAL CARE
AND TRAUMA RESPONSE CENTRE




Methodology

= QLD team arrive Darwin 1200

Briefing @ 1250

2 groups of mixed NHA and HA formed

Start @ 1320

Both teams work initial shift

Rotate thereafter, working ~14.5 hours

Physiological and perceptual monitoring

Initial Shift 34.0°C/48% RH
Overall 29.4°C/72% RH
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Monitoring Equipment
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Slmulated Earthquake
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Simulated Earthquake
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Variable Heat Non Heat
Acclimatised | Acclimatised

Pre USG 1.014 1.010
Mean T (°C) 38.33 38.06
Heart Rate (b.min) 130.5 129.6
Respiratory Rate (r.min!) 25.6 27.2
Exceeded 1SO9886 8 7
T, > 39.0°C 4 2
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Gastrointestinal Temperature (°C)
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Variable

Sweat Loss (L) 5.3 4.7

Fluid Consumption (L) 4.5 4.3
Sweat Rate (L.h1) 0.98 0.84
Sweat Rate (mL.h-1.kg BM1) 11.0 8.8
Dehydration (%) 0.8 0.5
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Sleeping Quarters

L
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Presentations to the Medical Team
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Presentations to the Medical Team
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Gastrointestinal Temperature (°C)
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* Annual heat awareness and management training

= Year round physical training to induce/maintain
heat acclimatisation

= Establish rehab sector with monitoring
- Robust body mass scales
- Fans
- Hydration
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Rehab Sector — Low Resource Setting
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Resting in the Shade
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Rehab Sector — High Resource Setting

o —

}

W\ | NATIONAL CRITICAL CARE
A | AND TRAUMA RESPONSE CENTRE



Rehabilitation Sector
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Rehabilitation Sector
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Kore cool chairs =
resting in shade

Precircuit  TO T5 T10 T15 T20

«  Order of cooling effect:
Whole body immersion — Kore cool chairs — shade — cool towels

Langridge, Savage (2013). Powerpoint Presentation.



Rehabilitation Sector
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Recovery Protocol
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Take Home Message

= USAR teams can be prepared for, and managed in
tropical conditions to maximise operational
capability

" Preparation — education and physical training

" Management — removal of excess body heat via
evidence based strategies

NATIONAL CRITICAL CARE
AND TRAUMA RESPONSE CENTRE



Acknowledgements

" Trauma and Disaster Management (TRADIM)
Research Funding

" The commitment of NTFRS and QFES firefighters
and management to the project

= Daryl Rush

= Research team

NATIONAL CRITICAL CARE
AND TRAUMA RESPONSE CENTRE




Matt Brearley phD
Research Manager, NCCTRC

+61420889399
matt.brearley@nt.gov.au

Twitter: DrMattBrearley

NATIONAL CRITICAL CARE
AND TRAUMA RESPONSE CENTRE



