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Riyadh

Dahl Hith

Study Site and Motivation

1961

Dahl Hith cave:

• also known as Ain Hith

• Hith Anhydrite is a major 
seal rock/aquitard

• used for water supply

Water level drop > 100 m

Sulaiy Limestone

Hith Anhydrite
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2008

Climbing down over boulders…

Study Site and Motivation
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2008

…over a car wreck…

Study Site and Motivation
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2008

…passing by cave graffiti…

Study Site and Motivation
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…reaching the water at
> 100 m below the entrance

2008

Study Site and Motivation
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2013

Study Site and Motivation
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Method



• Systematic YouTube survey (search terms “Dahl Hith”, “Ayn Hith”, etc.)

• 74 videos by 42 users found; 16 selected

• Estimation of distances between reference points (e.g. graffiti) and the  
water level; tracing changes over time
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Method

Nov 1, 2013

Oct 25, 2013

: The                 Approach
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Results
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Results
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Lakes formed
from treated

sewage effluent
(since 2008)

Results
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Results

View to SSE

“...nearly hopeless jumble of low hills representing complexly settled rocks” (Steineke et al. 1958)
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Results



Tracing Recent Water Level Changes in a Saudi Arabian Cave by Mining YouTube Videos 15

45 mm
(Nov 2013) Daily precipitation

in Riyadh

Results
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Results



Discussion
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• Approach provides ESTIMATES only (complementary data source)

• In principle possible, e.g. by
physically measuring previously
estimated distances

• …would currently require diving
(dangerous, water quality, etc.)

• Quantification of error and error
propagation difficult
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So what?

Approach could be adapted to other settings: Spring discharge, stream stage, etc.



Summary and Conclusions

• Social media mining (citizen science, crowd-sourcing in a broader sense)

• Precedent of using multiple YouTube videos to reconstruct historical 
water levels over an extended time period

• Approach yields estimates, but probably viable in data-scarce settings

• Method is transferable (spring discharge, stream stage, flood extents, etc.)

• Outreach component 
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More details: 
Michelsen et al. (2016) YouTube as a crowd-generated water level archive
Sci. Tot. Environ., 568, 189-195

Contact:
Nils Michelsen, Institute for Applied Geosciences, TU Darmstadt, Germany
michelsen@geo.tu-darmstadt.de
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http://www.bbc.co.uk/news/science-environment-32324232

Outreach
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Michelsen et al. (2016)

More genuine water level data hidden in the graffiti…
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Michelsen et al. (2016)

More genuine water level data hidden in the graffiti…
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Michelsen et al. (2016)
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Jan 2013

Dec 2014

• Each line represents a Youtube video or own site visit 
(1-3 screenshots/photographs)

• Multiple reference points

• Reference points were frequently changed due to
drowning

Method
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Survey by CITC & KFUPM (2014) about smartphone/social media use

• 3000 interviews in Saudi Arabia; age range: 12-65 years

• remarkable smartphone penetration: 67% of the respondents owned a

smartphone and 72% used a smartphone

• 91% of the respondents used social media

• Use of social media in the preceding six months (multiple choice):

• YouTube: 70%

• Facebook: 59%

• Twitter: 53%

• Instagram: 41%

• etc.

www.citc.gov.sa/English/Reportsandstudies/Studies/Pages/default.aspx



May 2012 Nov 2013

Dec 2014

Tracing Recent Water Level Changes in a Saudi Arabian Cave by Mining YouTube Videos 27

Selection of own phtographs
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cave entrance

200 m

former pump station

abandonned agricultural fields

Sulaiy Limestone 
escarpment

Riyadh

Dahl Hith

Study Site
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former pump station

Sulaiy Limestone

Dahl Hith (Ain Hith)

Hith Anhydrite

Study Site



Hydrochemistry – Time Series
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Hydrochemistry – Piper plot

GIZ/DCO (2015)
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GOOGLEEARTH (2015)Dec 28, 2006

May 15, 2011

Aug 17, 2013

June 6, 2014

Feb 22, 2008 Mar 25, 2008

LANDSATLOOK VIEWER (2015)

Dec 28, 2010 Mar 2, 2011
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Waste water discharge
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Infiltration of waste water
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Feb 20081994

Bjurström (2005)
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Feb 20082002

Killey et al. (2002)
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