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Variations of the Earthôs surface temperature 

for the past 1,000 years - Global Warming!



Recent increase in CO2 

but also in CH4, NO2, etc.



Natural disasters due to global warming?

Desertification Flooding

Hurricane Katrina

USA

2005. 8.
Typhoon Maemiin Korea, 2003. 9



Collapse 

of Larsen Ice 

Shelf-B

15 February 2002

Melting of glacier in Antarctica



Global Sea Level Rise

IPCC, 2007



Sensitive site? ïcoastal regions 

- Destiny of the Maldives?



Sensitive site? ïalso polar regions

Melting of sea-ice in Arctic Ocean



However in tropical regions

ÅThe increase in sea 

surface 

temperature has 

resulted in 

bleaching of coral 

sea. 

ÅSo called óocean 

acidificationô or 

ówhiteningò



El Nino : Natural disasters

- not the frequency but the intensity

From Asami et al., 2006



Atlantic 

Cyclonesé

EOS, 2007

Also, not the

frequency

but the intensity



Super-typhoons in the future?

From Moon, 2006



The day after Tomorrow - just a fiction?

Based on the report by 

Andrew Marshal (2003): Now 

the Pentagon tells Bush: climate 

change will destroy us 
· Britain will be 'Siberian' in less than 

20 years 

· Threat to the world is greater than 

terrorism 

Is an Abrupt Climate Change possible in the future?



~8,200 years ago

Lake Agassiz & Ojibway

The glacial lake Agassiz and Ojibway (originally dammed by a remnant of 

the Laurentide ice sheet) drained catastrophically.

8.2 ka (8,200 years ago) event!



Is global warming a kind of 

óabrupt climate changesô?



Effects of the óFuture Abrupt 

Climate Changeô?

ÅRapid increase in 

atmospheric temperature

ÅRapid increase in Sea 

Surface Temperature

ÅRapid sea-level rise

ÅMore intensive tropical 

cyclone 

ÅSevere winter storm

ÅOtherséé



Prediction of climate change

IPCC, 2007



Hydraulic seesaw in Mid-latitude regions (Jo et al., Nature, 2014)

One way to solve the problemis to 

study climate changes in the past



What should we do?

ÅUnderstanding natural 

processes and past nature  

ÅDo we?

ÅWe just have less than 

100 year meterological

record in the World

ÅAdaptation and mitigation 

can be only possible by 

proper monitoring

ïDaily, Weekly, Yearly, 

Decadal, Centennial A large boulder in Okinawa - Tsunamite



Why is monitoring necessary?

ÂSafety of tourists

ÂNature conservation



Monitoring indicators should be developed 

depending upon the location of the sites 

concerned.

ÅConsider geographic 

locations(mountain, 

river, sea coast, lake, 

cave, etc.)

ÅConsider all the 

elements to cause 

natural hazards and 

artificial 

contaminations Banff National Park, Canada



Determination of monitoring sites
Shallow sea Coast

Inland fossil site Cave



Location of Korea



WH site in JejuIsland



JejuIsland Geoparkgeosites2009 (7)

Mt. Hallasan

Suwolbong 

Tuff

Seongsan 

Ilchulbong

Manjang 

Cave

Seoguipo Fm.

& Cheonjiyeon 

Waterfall

Mt Sanbangsan

& Dragonhead Coast

Columnar

Joint

Biyangdo

Mun, Beom & Seop Islands

2014 (5)

Seeonheul Aa lava

Wu do

Human

Footprints

2017 (6)

Seepjicoji
Sangumburi

Majang Cave

Hallim Park

Mt. Songak

Hanon Crater



Inland geosites

ÅDamage of trails

ÅRockfall

ÅLandform change

ÅWater level at the lake

ÅWater quality (color, 
smell)

ÅRocks transported by 
stream

ÅAir monitoring

ÅPrecipitation

ÅSnow depth

ÅSoil quality

ÅValley erosion rate

ÅVolcanic activity

ÅDistribution of fauna 

ÅDistribution of flora

ÅSlope failure

ÅSoil erosion & 
sedimentation

ÅCliff retreat



Geositesalong the coast

ÅDamage of trails

ÅAir monitoring

ÅPrecipitation

ÅSnow depth

ÅPhotomonitoring

ïManmade landform 

ïNatural landform 

ïCollapse of vertical cliffs

ÅSoil & sediment 

accumulation

ÅSoil erosion

ÅSoil quality

ÅSeismicity

ÅMonitoring of 

vegetation

ÅFossil conservation

ÅErosion by wave action 

and typhoons



Monitoring of the ManjangCave

ÅPollution (lampenflora

& dust)

ÅLighting system

ÅAir monitoring

ÅWater monitoring

ÅPhotomonitoringof 

speleothemsand 

microtopograhy

ÅSafeycontrols

ÅCave fauna

Å3D scan

ÅCrack checking

ÅSoil and sediments 

transported into the cave

ÅSeismicity

ÅVibration by 

automobiles

ÅOutside vegetation



Photo-monitoring

1992 2009



2005.09.10
2013. 04.02

Photo-monitoring of Mt. Songaksan

- sensitive site along seashore

- composed of tuff deposits



Photo-monitoring


