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The Freshwater Living Planet Index  1970 to 2014
(83% abundance loss) 

Figure 24: The 

Freshwater Living 

Planet Index:  

1970 to 2014

The average abundance 

of 3,358 freshwater 

populations representing 

880 species monitored 

across the globe declined by 

83%. The white line shows 

the index values and the 

shaded areas represent 

the statistical certainty 

surrounding the trend 

(range -73% to -90%) 1.
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Figure 23: Locations 

of Living Planet Index 

species populations

Map showing the 

locations of the monitored 

populations in the LPI. 

Newly added populations 

since the last report are 

highlighted in orange, or 

in red for species new to 

the LPI 1.
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Freshwater Living Planet Index 

Freshwater ecosystems provide habitat for at least 126,000, or 

around 1 in 10, known species of fishes, molluscs, reptiles, insects, 

plants and mammals 3 despite covering less than 1% of the Earth’s 

surface 4. 

These ecosystems are also the most threatened – they are strongly 

affe

c

ted by habi tat  mo di fi cation, fragmentation and destruction; 

invasive species; overfishing; pollution; forestry practices; disease; 

and climate change. In many cases, these combined threats have led 

to catastrophic declines in freshwater biodiversity 5,6. 

The 3,358 populations – representing 880 species of mammals, 

birds, amphibians, reptiles and fishes – in the Freshwater LPI show 

an 83% decline, equivalent to 4% per year since 1970. The largest 

declines are seen in populations in the Neotropics (-94%), the Indo-

Pacific (-82%) and the Afrotropics (-75%), especially in reptiles and 

amphibians, and in fish es.  

Where does the data come from? 

The LPI is calculated from data collected at regular intervals 

over time on populations of mammal, bird, fish, reptile and 

amphibian species from around the world. These data are gathered 

from a variety of sources such as journals, online databases and 

government reports. 

Each edition of the Living Planet Report takes advantage of an  

ever-increasing number of data records. Results reported here are 

based on 16,704 populations of 4,005 differ ent  speci es – wi th 31 9  

species making their LPI database debut. The majority of these 

additional populations are from North America but focused data 

collection has also improved representation in the Indo-Pacific and 

Afrotropical realms (figure 23). The largest enhancement, of more 

than 4%, can be seen in reptile species in Australasia and Oceania 

(Indo-Pacific realm), followed by mammal species in the Neotropics 

and the Nearctic. The baseline year is always 1970 but the cut-off 

year advances as more data is gathered and becomes available.  

This year’s cut-off 

i

s 201 4.  
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Connectivity status of word rivers



The 3 zones of a fluvial system

(Schumm, modified)





The 3 zones of a fluvial system

(Schumm, modified)



IMPACTS OF SAND MINING ON WORLD’S RIVERS

Miatto, 2016

Impacts	of	aggregate	mining	on	ecosystem	structure,	process	and	biodiversity	in	rivers	

	 21	 3	July	2018	

	

Figure	3.4:	Global	material	extraction	based	on	domestic	extractions	by	four	material	categories,	
1970-2010,	million	tonnes.	Figure	from	UNEP	(2016).	

	

Figure	3.5.	Global	extraction	based	on	domestic	extractions	of	non-metallic	minerals	by	material	
subcategories,	1970-2010	,	million	tonnes.	Figure	from	UNEP	(2016).	

Miatto	et	al.	(2016)	were	more	specific	and	reported	that	sand	and	gravel	(e.g.	aggregates)	made	up	
31.1%	and	40.8%	of	all	non-metallic	minerals	extracted	in	2010	respectively	(Figure	3.6).	Within	the	
construction	industry,	non-metallic	minerals	were	primarily	used	for	the	construction	of	buildings	
and	infrastructure	(Figure	3.7Error!	Reference	source	not	found.).	

	

UNEP 2014



The 3 zones of a fluvial system

(Schumm, modified)



Worlds coastal Cities & Agglomerations



The 3 zones of a fluvial system

(Schumm, modified)



Bravard, J.P.,Goichot, M., Tronchère, H., 2013. An assessment of 

sediment-transport processes in the Lower Mekong River based on 

deposit grain sizes, the CM technique and flow-energy data. 

Geomorphology 207, 174–189.

Bravard J.P, Goichot M. Gaillot S. 2013 Geography of Sand and 

Gravel Mining in t e Lower Mekong River
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NET SHORELINE CHANGE (2003-2011) 

SPOT 5 Images

Edward J. Anthony, Guillaume Brunier, Manon Besset, Marc Goichot, Philippe Dussouillez & Van Lap Nguyen (2015): Linking 

rapid erosion of the Mekong River delta to human activities, Scientific Reports, 5:14745 | DOi: 10.1038/srep14745  

https://www.nature.com/srep/



Specificities of Ayeyarwady

• Land use activities altering flow and sediment input

– Changing the balance between sediment input 
and flow will change the river channel shape

• Reduction in peak flows a big risk

– Low slope of river makes water height main 
driver of river energy

• Large increases in sediment input in middle 
reaches will ‘choke’ channel increasing flood levels 
& negative impacts to navigation

• Local removal of sand & gravel downstream 
destabilise banks & ‘starve’ delta

Lois Koehnken, Robin Gruel, Marc Goichot , Jean-Paul Bravard, Swe

Hlaing Win (2017): Ayeyarwady State of the Basin Report: Sediments and 

Geomorphology) http://www.airbm.org/the-ayeyarwady-state-of-the-basin-

assessment-soba/

Manon Besset, Edward J. Anthony, Philippe Dussouillez, Marc Goichot

(2017): The impact of Cyclone Nargis on the Ayeyarwady (Irrawaddy) 

River delta shoreline and nearshore zone (Myanmar): Towards degraded 

delta resilience? , C. R. Geoscience 349 (2017) 238–247 

http://www.airbm.org/the-ayeyarwady-state-of-the-basin-assessment-soba/


World Large Deltas at Risk

Manon Besset, 2017



Asian Deltas at Risk

 Home to 400 million people & > 10 mega cities in Asia

 Most bio-diverse areas for freshwater & marine 

species on the globe: Mekong >450 & Yangtze host 

>300 fish species

 World’s most productive ecosystems : fish & rice 

 Asia’s economic engine : e.g. 25% of Vietnam GDP & 

30% of China GDP

 Most vulnerable to climate change (top 10 countries)



Asian Deltas are sinking faster 

than Sea Level Rise

>500M of the Most 
Marginalized are 
exposed to water 

stress, natural disasters 
& food insecurity

Restoring delta resilience is 
the single most effective 

climate adaptation strategy

Infrastructure, 
agriculture, fisheries 

and supply chains are 
exposed to increased 

water risks

Reducing water risk exposure 
in deltas is best return on 

investment opportunity 

Delta Degradation = 
Loss of Species & 

Ecological Functions

Largest opportunity to bend the 
global biodiversity curve

in terms of number of species 
at risk



Outputs

Increased 
Political 
Action 

for Delta 
Resilience

• Joint 
resolution by 
heads of 
states

• Vision 
developed for 
each delta

Restore the natural resilience of 

the largest Asian deltas, 

as well as de-risking investments &

social capital

Nature Based 
Solutions 
& Scale

•Sediment 
budgets -
alternative 
sourcing

•Power sector 
vision

•Guidelines/safe
guards

Redirect 
Financial 
Flows to 

Sustainable 
Practices at 

Scale
• USD 10 M seed 
fund & USD 5 
bn portfolio 
of projects 
developed 
& financed



Stop 
the 
Asian 
Deltas 
from 
sinking
! 
For more information, 

please contact


