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The following article is the final piece in Gioietta Kuo’s three-part series surveying the world’s 

diminishing resources. Kuo explains: 

The world is at present witnessing an accelerating pace of our use of its precious 

resources, which have existed over the past millions of years. The main reasons are 

twofold: 

1. The pressure of human encroachment for the gain of agriculture, food and 

infrastructure required by the growing human population. 

2. The effect of the forever increasing global warming year by year, which is both a 

cause and consequence of diminishing resources. 

Today, Kuo turns to the troubling trends in melting ice sheets and rising sea levels. 
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NASA has reported some very recent data from its GRACE satellite as well as from drones and 

ice bore into the bottom layers of the kilometers thick ice sheets. It finds accelerating ice melt 

on the world’s largest ice sheets – Greenland and Antarctic. Why should we be so concerned 

about it?   It is because their melting is the main contributor to global sea level rise. The average 

global sea levels is already 82 mm above the 1993 average and is continuing to rise at the rate 

of around 3 mm/year.  In addition to the ice melting the sea level rises because of the thermal 

expansion of yearly warming seas due to climate change.  As both effects show no sign of 

abating, they pose an increasing existential threat to the world’s coastal cities. In the US, 40% of 

population lives in relatively high population density coastal areas, where sea level affects 

flooding, shoreline erosion and hazards from storms. According to UN Atlas of the Oceans, 8 of 

the worlds’ 10 largest cities are near a coast. Notably this includes the metropolitan areas of 

New York, London and Shanghai.    

In February 2018, NASA published the latest data from their most recent extensive satellite 

results finding that sea level rise is accelerating and the estimate is that it will be a staggering 

65 cm by 2100: New study finds sea level rise accelerating – NASA Climate Change 

Melting Ice 
The largest ice covers on our planet are in Antarctic and Greenland.  With the relentless 

increase in global temperatures year by year, these are melting very fast. 

Greenland 

In Greenland, ice occupies 1.7 million sq km or about 82% of the island’s surface, and exceeds 3 

kilometers at its thickest point. If it melted completely it would cause sea levels to rise by 7.2 

meters.  Based on extensive data from NASA, including satellite, drones and ice bores of the ice 

sheet’s bottom layers, it has been found that the ice sheet has shed on average more than 303 

gigatons (billion metric tons) of ice per year since 2004. With every successive year the loss has 

increased by 31 gigatons. About 60% of this melt is due to surface melting and the rest is 

caused by  calving of glaciers into rivers and the sea. 

https://www.climate.gov/news-features/understanding-climate/climate-change-global-sea-level
https://climate.nasa.gov/news/2680/new-study-finds-sea-level-rise-accelerating/
https://en.wikipedia.org/wiki/Greenland


 

Figure 1: GRACE satellite observation of Greenland ice melt from 2002 to August 2016 (marked by a red dot).    

The amount of Greenland’s ice loss for August 2016, the last data available, is shown in Figure 1 

on the colored map as meters water equivalent relative to 2002.  The light grey color on the 

extreme right is 0.5 whereas the dark red on the extreme left is -4. The graph on the right is 

repeated below in Figure 2 with a red dot marking August 2016. 

 

 
Figure 2: Overview of conditions from recent NASA GRACE satellite data on Greenland ice melt. Climate Change: 

Vital Signs of the Planet: Land Ice 

https://climate.nasa.gov/vital-signs/land-ice/
https://climate.nasa.gov/vital-signs/land-ice/


 

 

From the graph it is possible to deduce this table: 

 

Table A: Greenland mass variation 2002-2017   

Year Ice Loss, gigatons 

2002 -0 

2004 -350 

2006 -750 

2008 -1030 

2010 -1760 

2012 -2650 

2014 -3150 

2016 -3650 

2016 (August) -3750 

 

The rate of change is on average -286 gigatons/year with a margin of ±21. Although the last 5 

years have shown a slower rate of loss. 

 

Antarctic Ice Melt 

 

The Antarctic ice sheet is the largest single mass of ice on earth. It contains 30 million cubic 

kilometers of ice, which is around 90% of the Earth's ice mass. It covers an area of almost 14 

million sq km which, if melted, would cause sea levels to rise by 58 meters. So far the 

temperature at Antarctic is rising more quickly than the global average, and it is losing about 

118 gigatons of ice per year since 2002. 

 

The latest news is that miles of ice is collapsing into the sea and that we have passed the point 

of no return. 

 



 

 
Figure 3: GRACE satellite observation of Antarctic ice melt from 2002 to  August 2016 (marked by a red dot).    

The amount of Antartica’s ice loss in August 2016 is shown in Figure 3, again as a colored map 

representing meters water equivalent relative to 2002. The light grey color on the extreme right 

is 1 whereas the dark red on the extreme left is -3. Figure 4 repeats the graph that appears on 

the left. 

 

Figure 4: Overview of conditions from recent NASA GRACE satellite data on Antarctic ice melt. Climate 

Change: Vital Signs of the Planet: Land Ice 

https://climate.nasa.gov/vital-signs/land-ice/
https://climate.nasa.gov/vital-signs/land-ice/


 

From Figure 4 it is possible to deduce this table: 

Table B: Antarctic ice mass variation 2002-2017 

Year Ice Loss, gigatons 

2002 -0 

2004 -500 

2006 -450 

2008 -700 

2010 -800 

2012 -1030 

2014 -1650 

2016 -1680 

2016 (August) -2000 

 

The rate of change is on average -127 gigatons/year with margin of ±30.  Although the last 10 

years have shown a faster rate of loss. 

 

Sea Level Rise 

Global mean sea level rise is caused by an increase in the volume of the ocean and this is a 

result of: 

1)  Warming of the ocean through thermal expansion. 

2)   Loss of ice by glaciers and ice sheets in Greenland and Antarctica. 

3)   Reduction of liquid water storage on land and the flowing of rivers. 



 

 

Figure 5: Variation in sea height over time from 1993-November 2017. Climate Change: Vital Signs of the Planet: 

Sea Level 

Very approximately, NASA satellite data give the following table: 

Table C: Annual Global Sea Level Rise 

Year Global sea level rise in (mm) 

1990 0 

1995 12 

2000 21 

2005 40 

2010 53 

2015 74 

2017 81 

 

On average the rate of rise is 3.2 mm/year with margin ±0.4 mm. However, IPCC gives an 

average sea level rise between 1992-2011 to be about 0.74 mm/year. The IPCC’s long range 

forecast, which depends on the assumed rate of sea level rise, ranges from a 45 mm to 75 mm 

rise in sea level by 2100.  Many of the world’s largest cities, which are home to millions of 

people are threatened by this rise.  In particular New York, London, parts of Florida and 

Shanghai where the Yangtze River delta is very broad and shallow. 

 

https://climate.nasa.gov/vital-signs/sea-level/
https://climate.nasa.gov/vital-signs/sea-level/


 

Conclusion 

The sad fact is if even if we follow through with the Paris Accord of 2015 to keep the rise in 

global temperature below 2 degrees C by 2100, the effects of sea level rise will still be with us.   

Scientist at Potsdam Institute have found by modeling that for every five years climate forcing 

emissions are not reduced –as is happening at present– between 2020 and 2035, we could 

experience an additional 20 centimeters of sea level rise. Projections for sea level rise vary, but 

the common threat remains.   

 

Figure 6: Polar bear faces shorter ice season in the Arctic. Image by Mario Hoppman | Flickr | CC BY 2.0 

 

We cannot conclude without showing this harrowing picture of the polar bear seeming to test 

thinning sea ice in the Arctic. Here the polar bear will have to swim much further to find food.  

 

This single picture sums all the proceeding words we have used to describe how humans are 

using up our resources and causing distress to animals and plants. This is happening at a very 

fast rate. The sea level rise we are already observing does not auger well for the future of many 

metropolitan areas worldwide in particular London, New York, and Shanghai. Will it destroy our 

civilization? Recently Paul Ehrlich, an eminent biologist with whom I have published an article in 

https://www.eurekalert.org/pub_releases/2018-02/pifc-slm021618.php
https://www.nasa.gov/feature/goddard/2016/polar-bears-across-the-arctic-face-shorter-sea-ice-season
https://www.flickr.com/photos/gsfc/29664357826/
https://www.flickr.com/photos/gsfc/


 

World Environment in 2012, stated: “Collapse of civilization is a near certainty within decades.” 

This is due to global overpopulation and overconsumption of our natural resources. What 

human society is doing at present is unsustainable. It is time we wake up and reverse our 

course? 
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The MAHB Blog is a venture of the Millennium Alliance for Humanity and the Biosphere. 

Questions should be directed to joan@mahbonline.org 
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