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HIKING THE GRAND CANYON FOR SCIENCE
GLORY EMMANUEL AVNA

L1 MANAGER, 8766 CYBER SECURITY ASSESSMENTS
STUDE\T TALK -- JUNE 2019

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions
of Sandia, LLC, a wholly owned subsidiary of Honeywell International Inc., for the U.S. Department of Energys National Nuclear

Security Administration under contract DE-NA0003525.
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L1 Manager for Cybersecurity Assessments

Started in 2006 as student intern

Worked at SNL-NM for 10 years

Been a SNL-CA for 4 years

LIPIIIMIr-7

coPP
daz:;P' 41C110

4112110



A
N

v*•\**4 ke0•\‘‘‘,
v4% %N ONI N1%". ‘,.\\

*NN 
ts‘N

N.\% co%
v%eN po o

*k1/4 v * \:t\ %N \

N



WATCH STUDY



WATCH STUDY PURPOSE

1) Markers for Health:
identify physiolocical, cocnitive markers most related to health and task
performance

2) Wearable Devices:
identify which COTS wearable devices are best for measurement and in rucced
environments

3) Health Events:
use statistical analyses on collected data to identify which markers are most
predictive of benicn vs. traumatic health events



THE RIM-TO-RIM HIKE

Elevation: 8249 ft
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North Kaibab Trailhead

Coconino
Overlook :::

Supai Tunnel.-

Redwall - :::
Bridge

Roaring Springs •
Day Use Area

Manzanita Rest Area

Cottonwood Campground

Have Fun

Be Careful

Seek Advice

•
Ribbon Falls

Bright Angel Campgroun

-GRAND CANYON NATIONAL PARK SEARCH & RESCUE

Elevation: 7200 ft

Ooh Aah Poi

Skeleton Poin

Tip Off

• 
River Resthouse

Duth Kaibab Trailhead

Bright An el Trailhead

*Upper Tunnel
Lower Tunnel

11/2-Mile Resthouse

•
3-Mile Resthouse

.... Garden Campground

Hike distance: 7.0 miles + 13.7 miles = 20.7 miles
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Source: "Hiking into Grand Canyon" - National Park Service



PUBLIC HEALTH AL

RABIES
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wash the exposed site immediately with say, and water. Beane to see • benhhcare
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preventive vaccinc and report the bite to a Park Ranger
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DO NOT attempt to hike from the canyon rim to the river and back in
one day. Each ear hikers suffer serious illness or death from exhaustion.

par

Grand Canyon Natianal Pot

Warning

Vessayez pas d'atteindre le bord du fleuve
et d'en faire le retour a pied en respace d'une
seule journee. Tous les ans de telles excursions
attboutissent à l'epui*ement et parfois a la mort.

Auf gar keinen Fall in einem Tag vom Rande
der Schlucht hinunter zum Fluss und zurueck
wandem. Jedes Jahr werden Wanderer krank
oder sterben wegcn Erschoepfung.
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Hiking to the Colorado River and back in one day is

not recommended due to long distance, extreme heat,

and a nearly 5,000-foot (1,500 m) elevation change. If

you think you have the fitness and expertise to attempt

this extremely strenuous hike, please seek advice from a

park ranger at the Backcountry Information Center.

Avertissement : Nous deconseillons dans tous Im <as cressayer de
descendre jusqu'au Colorado River et de remonter le Mur meme, en
raison des longues distances a parcourin des changements de chaleur
exutme et du denivele de ores de 5 000 pieds (I 500 m) dans cheque
sens. Si vous pensez avoir la condition physique et rexpertise pour
tenter cate randonnde extremement intense exigeante, veuillez
demander consed aupres du garde au Backcountry Information Centes.

Achtung: Aufgrund der groBen Entfernungen, groBer Hine und einem
HOhenuntersehied von 5.000 RIB (1.500 m) in leder Richmng wind
davon abgeraten am selben Tag zum Colorado River und zunick zu
wandern.Wenn Sie meinen, dass Sie kOrperlich in der Loge sind und
genug Erfahrung haben, diese sehr anstrengende Wanderung
unternehmen, lessen Sie sich thtte zuvor im Backcountry Information
Center von einem Park Ranger beraten.

inid)Atf.KA5,00074-1, (1,500 m)
0/1.,a/), Colorado River r2.0)41X/Vf **.:"*IE1Oltrz't3(01**00
p:Ababtor-Ifst:. Cod5ir.wRiziti..1.447,/04#1,7*31-64*,3
taimm&st,11.34,Backcountry Information Centerrf <-17



Interdisciplinary Approa
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OOH AAH POINT

Photo credit: WATCH team member, Rob Abbott

0.7mi; 790ft Down
20 miles to go!



Suunto

Spartan

Ultra

Empatica

E4

Vivoactive

HR

Garmin

Fenix 3 HR

Pre / Post

Weigh-in

(participant

& pack)

Fitbit

Charge

HR

Garmin

Fenix 5 HR

Pre / Post

LifeBeam

SmartHat

Polar Foot

Pod

Garmin Foot

Garmin

eTrex 10
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Garmin

Tempe

Equivital

Wahoo TICKR-X

Suunto

Smart

Sensor
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BrainBaseline
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COGNITIVE ASSESSMENTS

Visual Short-term Memory (VSTM)
Quit VSTM

• • ■

Quit VSTM

•
match

Balloon Analogue Risk Task

Go/No-Go

Balloon Analogue Risk Task (BART)
Quit Balloon Analogue Risk Task

Total Earned: $ 3.65 Total Earned: $ 3.85

Last Earned: $ 1.35 Last Earned: $ 1.35

Collect



DATA COLLECTED

Wearables Cognitive Bloodwork Surveys

TOTAL

Sep 2018

Oct 2017

May 2017

Oct 2016

.I
174

38

27

59

50

162

38

27

57

40

179

37

24

67

51

452

38

27

99

288





1 BrainBaseline & Blood

The lower the minimum
VSTM accuracy score
across the hike, the
greater the change in
hematocrit across the
hike.

d ck 0.11

d_hct
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1 Interpreting the Blood & Cognitive Connection

Blood-centric perspective:

• Increased hematocrit associated with...

• Increased reported fatigue (mental fatigue across hike, max
mental fatigue, ,nysical fatigue across hikr )

• Reduced VSTM performance (across hike and min score)

• Lower minimum BART total value

• More explosions in BART from final training to end of hike

• Decreased pCO2 associated with...

• Lower physical fatigue ratings at start of hike

• Poorer performance on VSTM at end of hike relative to
start

• Slower response time on VSTM task (across hike and relative
to final training)

• Decreased pH levels associated with...

• Increased reported fatigue (max mental and physical fatigue,
mental fatigue across hike, physical fatigue across hike)

• More explosions in BART from start to end of hike

BrainBaseline-centric perspective:

• Increased fatigue ratings associated with...

• Increased hematocrit (mental fatigue change, max mental
fatigue, ,nysical fatigue changd

• Increased pCO2 (physical fatigue at start)

• Decreased pH levels (max mental and physical fatigue, mental
fatigue across hike, )hysical fatigue across hike)

• Reduced performance on VSTM associated with...

• Increased hematocrit (VSTM across hike and min score)

• Decreased percentage W2 (VSTM across hike)

• Slower response time on Go/No-Go associated with
decreased pCO2

• Increased explosions in BART associated with...

• Decreased pH levels (BART across hike)

• Increased hematocrit (BART from final training to end)

• Lower minimum BART total value associated with
increased hematocrit
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EMULYTICS

Emulytics = Emulation of complex, distributed
cyber network systems + analytics of that data

Provides a safe environment at scale to evaluate
the parameters and technologies can be evaluated
with fidelity and at scale

Delivers solutions for the empirical analysis and
design of complex cyber systems in three over-
arching application areas:

• Human in the Loop

• Predictive Simulation

• Real Time

Human HITL Emulated Simulated
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Questions & Discussion

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, a wholly
owned subsidiary of Honeywell International inc., for the U.S. Department of Energy's National Nuclear Security Administration under contract DE-NA0003525.


