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• Broader project context 
• Big Basin Redwoods State Park
• Statewide trainings

• What is visitor use management?

• Why focus a training on “big data”?
• Statewide survey  interest and questions

Mobile Device & Big Data in VUM BACKGRO UND

Ba c k g ro u n d



• What is “Big Data” in VUM Context
⚬ Social Media Data
⚬ Volunteered Geographic Information (VGI)
⚬ Mobile Device Data (MDD)

• Opportunities
• Limitations
• Case Study Examples 
• Discussion & Questions

Mobile Device & Big Data in VUM BACKGRO UND

Ove rvie w



Mobile Device & Big Data in VUM

W h a t  is  “Big  Da t a ” in  a  VUM Co n t e xt ?
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Big  Da t a  De fin it io n  :

Large datasets often from secondary data sources

“Volume, velocity, and variety”

Dagan & Wilkins (2023), Journal of Outdoor Recreation and Tourism
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W h y Us e  “Big  Da t a ” in  VUM?

Volume

Velocity 

Variety

“Passive” Participation
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Exa m p le s  o f Big  Da t a  in  VUM

Social Media

Crowdsourced and/or Volunteered Geographic Information (VGI)

Mobile Device (Cellphone or Human Mobility) Data

Reservation system (i.e., rec.gov), connected 
vehicles, community science



Mobile Device & Big Data in VUM

So c ia l Me d ia  Da t a



Wikimedia Commons, Luisbrunda

• User-generated content that is publicly 
shared on digital platforms

• Social media may have volunteered 
geographic information (VGI)

• Examples:
⚬ Flickr
⚬ Twitter/X
⚬ Instagram

Mobile Device & Big Data in VUM SO CIAL MED IA D ATA

W h a t  is  s o c ia l m e d ia  d a t a ?



Mobile Device & Big Data in VUM SO CIAL MED IA D ATA

Op p o rt u n it ie s

• Reduces time & resources in the field 

• Can contain spatial information

• Contextual information

• Engagement between users

• Publicly available (using API) & low cost  



Mobile Device & Big Data in VUM SO CIAL MED IA D ATA

St re n g t h s
• Correlated with visitor use

⚬ Relationships are variable

• Broad temporal scale predictions
⚬ i.e. visitor use estimations for an 

entire week vs. daily 

• Text and/or photo context



Mobile Device & Big Data in VUM
SO CIAL MED IA D ATA

Lim it a t io n s
• Bias

⚬ Not representative of park users
⚬ Postings

• Changing privacy regulations & data 
availability

• Choosing relevant platform & 
validation



Mobile Device & Big Data in VUM SO CIAL MED IA D ATA

So c ia l Me d ia  in  VUM Exa m p le :

Popularity of Australian beaches: 
Ins igh t s  from   soc ia l m e d ia  im age s  

fo r coas t a l m anage m e nt

Mot a  & Picke ring (20 22) Oce an  & 
Coas t a l Manage m e nt
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So c ia l Me d ia  in  
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Mobile Device & Big Data in VUM SO CIAL MED IA D ATA

So c ia l Me d ia  in  VUM Exa m p le :

Next-generation visitation models 
using social media to estimate 

recreation on public lands

Wood et al., (2020) Scientific Reports



Mobile Device & Big Data in VUM

Vo lu n t e e re d  Ge o g ra p h ic  In fo rm a t io n
& Cro w d s o u rc e d  Da t a



• User-generated content with geographic 
(spatial) information

• Social media data can have geographic info

• Examples (most fitness-tracking apps):
⚬ Strava
⚬ AllTrails
⚬ Trailforks 

Mobile Device & Big Data in VUM VGI 

W h a t  is  VGI d a t a ?



Mobile Device & Big Data in VUM VGI

Op p o rt u n it ie s
• Reduces time and resources in the 

field 

• Publicly available & low cost

• Spatial and temporal precision
⚬ Broader scales

• Relative use levels & behavior



Mobile Device & Big Data in VUM VGI

St re n g t h s

• Best for destinations with a fitness 
or activity focus

• Comparing relative use levels or 
patterns



Mobile Device & Big Data in VUM VGI

Lim it a t io n s
• Representativeness 

• Best if validated or calibrated

• Less precise at smaller spatial and 
temporal scales

• Changing popularity



Mobile Device & Big Data in VUM VGI

VGI in  VUM Exa m p le :

Using volunteered geographic information to assess park 
visitation: Comparing three on-line platforms

Norman & Pickering (2017). Applied Geography



Mobile Device & Big Data in VUM VGI

VGI in  VUM Exa m p le :

Detailing an Approach for Cost -
Effe c t ive  Vis it o r-Use  Monit o ring

Using Crowd source d  Act ivit y Dat a

Rice  e t  a l., (20 19 ) 
J ourna l o f Parks  and  Re cre a t ion  Ad m in is t ra t ion



Mobile Device & Big Data in VUM

Mo b ile  De vic e  Da t a  
(Ce llp h o n e  o r  Hu m a n  Mo b ilit y  Da t a )



• Geographic data associated with 
movement of mobile device

• Where is the data coming from?
⚬ Device’s internal GPS
⚬ Location-based Services (LBS)

• Often acquired through a vendor
⚬ Many vendors
⚬ Rapidly changing landscape

Mobile Device & Big Data in VUM MO BILE D EVICE D ATA

W h a t  is  Mo b ile  De vic e  Da t a ?



Mobile Device & Big Data in VUM

Op p o rt u n it ie s
• High precision

• Variety of temporal scales & broad 
spatial availability

• Reduces time & resources in the field

• Additional info:
⚬ Demographics (some limitations)
⚬ Home location 

Raw mobile device data (3 months in 2021) for an urban park 
in Salem, Oregon 

MO BILE D EVICE D ATA



Mobile Device & Big Data in VUM MO BILE D EVICE D ATA

St re n g t h s
• Estimating visitation at broad 

spatial scales (i.e., entire park)

• Parks with porous boundaries 

• Broad spatial patterns

• Network-level VUM questions



Mobile Device & Big Data in VUM MO BILE D EVICE D ATA

Lim it a t io n s
• Not suitable for all VUM questions

• Can be expensive 

• Transparency - “black box” of data 
processing & algorithms

• Calibration and validation still 
required 



Mobile Device & Big Data in VUM MO BILE D EVICE D ATA

Lim it a t io n s
• Demographic data

⚬ Park visitors don’t match census blocks
⚬ Disparities in smartphone use/ownership

• Staff and volunteers overrepresented 

• Spatial accuracy

• Behavioral aspect
⚬ Local vs. non-local, phone activity



Mobile Device & Big Data in VUM MO BILE D EVICE D ATA

Ch a lle n g in g  Se t t in g s
• Parks with very close proximity to 

urban settings

• Parks with limited signal

• Small spatial scales 

• Where calibration/validation data is 
not available
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MDD in  VUM Exa m p le :

Estimating trail use and visitor spatial distribution using 
m ob ile  d e vice  d a t a : An  e xam p le  from  t he  Nat ure  Re se rve  o f 

Orange  Coun t y, Ca lifo rn ia  USA

Cre any e t  a l., (20 21) Environm e n t a l Cha lle nge s
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MDD in  VUM Exa m p le :

Assessing the validity of mobile device data for estimating visitor
d e m ograp h ics  and  vis it a t ion  p a t t e rns  in  Ye llowst one  Nat iona l Park

Liang e t  a l., (20 22) J ourna l o f Environm e nt a l Manage m e nt



Erik Mclean (Pexels) • Reservation systems

• Active participation via apps

• Connected vehicles

• Community science apps (eBird, iNaturalist)

Mobile Device & Big Data in VUM CO NCLUSIO NS

O t h e r  So u rc e s  o f Big  Da t a



Mobile Device & Big Data in VUM

Et h ic a l & P riva c y Co n s id e ra t io n s



• Wealth of passive data available

• Many strengths and opportunities with big 
data!

• Important questions to consider:
⚬ Be s t  d a t a  for the question/need? 
⚬ Can  you va lid a t e  the data? 
⚬ What does the data re p re s e n t ? 
⚬ Et h ic a l and p riva c y considerations

Mobile Device & Big Data in VUM CO NCLUSIO NS

Ta k e  Ho m e  Me s s a g e s
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Mobile Device & Big Data in VUM Q &A

W h a t  o p p o rt u n it ie s  d o  yo u  s e e  fo r  b ig  d a t a ?

Discussion:



Mobile Device & Big Data in VUM Q &A

Qu e s t io n s ?
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