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Rationale for research

• Evidence based information on past, current and potential 

impacts of sand mining on rivers and ecosystems 

• Three pronged approach:

• Highly structured QSR review of scientific literature

• Literature review of trends and governance in sand mining

• Media and literature review
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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.).	

	

Largest volume of extracted 

material globally

UNEP  2014



Expanding 

Singapore

(D
a
ta

.g
o

v.s
g

)

(S
e

n
g

, 2
0

1
7

)

Demand for Land Reclamation 



Regional trends



Recent trends compared to historic usage
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Belt & Road Initiative



Quick Scoping Review (QSR)







Summary of Physical Impacts

• Channel incision - most widely reported impact

• Other physical changes – channel morphology, sediment 

budgets, instream habitat, flow regime and water quality



Ecosystem impacts of sand mining

Wide range of impacts, but based on very few papers

Link between physical changes to river and impacts on ecosystem often inferred, 

but limited number of  studies demonstrate a direct linkage

Demonstrated impacts include:

Fish kills from operations

Reduction in diversity and abundance of fish in mined areas

Change from lentic to lotic populations due to removal of riffle sequences

Increase in invasive species in disturbed areas

High mortality during embryonic stage due to suction dredging

Temporary & reversible change to abundance  + diversity of invertebrates 

Change in food web dynamics in mined areas

Impacts on larval drift due to increased turbidity

Changes to riparian vegetation

Inferred impacts include:

Loss of gravel substrate impacting fish spawning

Channel alterations affecting migratory patterns

Decline in native fisheries

Water quality changes affecting biota

Decline in deltaic ecosystems and coastal fisheries



Summary of QSR investigation

• Wide range of physical impacts on rivers

• Ecosystem impacts inferred due to physical 

changes caused by sand mining

• Few papers directly document impact on 

ecosystem. Why? 

• Complex interactions not well understood; long 

time-scales; requires inter-disciplinary approach; 

other factors (dams, land use change etc.) make 

demonstrating cause–effect difficult  



Governance of Sand Mining

• Remarkably similar throughout the world

• Regulation tends to be based on State or National laws, 

but responsibility devolved to local governments

• Regulatory gaps contribute to poor governance, but main 

issue is widespread occurrence of unregulated, illegal 

sand mining activities in many countries



Illegal extraction reported in over 70 countries

Sand mining in the media



Synthesis

• The world’s economy is based on sand

• Demand is increasing

• Unprecedented pressure on rivers, 

floodplains & deltas to provide sand

• Illegal extraction is widespread

• Limited scientific investigations



What should we do?

• Need to recognise sand is not limitless or low value product

• Improved governance can save rivers

• Alternative materials urgently needed

• Change requires acceptance by consumers 

• and overhaul of construction industry



WWF and Sand Mining

• Working in countries on the sand mining frontline

• Collaborating to better understand threats & solutions

• Raising awareness of impacts & alternatives

• Sparking debate & research with new report



Thank you 

for your attention

Marc.goichot@wwfgreatermekong.org

http://wwf.panda.org/our_work/water/freshwater_news/?333451/Uncovering

-sand-minings-impacts-on-the-worlds-rivers

http://wwf.panda.org/our_work/water/freshwater_news/?333451/Uncovering-sand-minings-impacts-on-the-worlds-rivers

