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(References and documented examples to come)

A brief (one to two paragraph) summary of why the state is important to Coastal GTOS.

Human activities within watersheds have dramatically altered the delivery of sediments to the coast with significant ecological and economic consequences.  These activities have increased and decreased amount of delivery and altered the quality and composition of sediments.  A variety of land uses has contributed to increased sediment delivery to coastal ecosystems through promoting erosion.  These land uses include agriculture, silviculture, dredging, and urban development.  Construction of dams and levees, in contrast, decrease sediment delivery.  Sediment contamination may result from the nutrients and chemicals used in agriculture and a myriad activities of modern society.  While most emphasis on alterations to sediment delivery from human activities focus on upstream sources, seaward sources and their change may be important as well.  Sediments accumulate in coastal beaches, wetlands and lands from normal tidal delivery and from storm events.  Dredging and structural changes to shorelines alter this source of sediment supply.  The ubiquity with which these various alterations have occurred makes this issue global.

The impacts of altered quantity and quality of sediment delivery are numerous.  The geomorphology of shorelines and indeed whole coastal regions may depend on the amount and timing of delivery.  This geomorphology is closely linked to human use of these regions from habitation on deltas to recreational use of beaches.  Considerable economic investment depends on a predictable, and often stable, shoreline.  The productivity of coastal ecosystems is also affected by sediment delivery through turbidity, associated nutrient loading,and toxic effects of contaminants.  Productivity effects can be witnessed through symptoms of eutrophication and fisheries landings.  There are direct and documented human consequences to this issue.

One paragraph on the boundary conditions of the coast and assumptions considered.

Sediment delivery depends on (1) upstream watershed activities and supply from rivers, (2) local land use and shoreline conditions, and (3) coastal ocean bathymetry.  The boundaries for a particular region of coast range from localized to the watershed limits and to the limits of sediment supply within the coastal waters.  Figure 1 summaries a hypothetical range of relative distances of effects.  Effect S1 involves a localized source of sediment, perhaps associated with a dredge and fill operation or shoreline stabilization.  At the other end of the spectrum Effect S5 covers a broader area and may relate to the land use within a watershed.  Larger watersheds may have larger effects and effects from more distant activities.  The difficulty in identifying a specific geographic boundary of distance appears to be a consequence of the fact that sediment supply is a local phenomenon of interest with local to regional relationships but occurring as a problem with ubiquity.
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Figure 1. Hypothetical relationship of effects to distance from coast.

The table of indicators plus text on how indicators were chosen, the ease with which they might be measured, scales of measurement (in time and space), and relative importance to assessing the state. 

Table 1 includes indicators of sediment delivery, the importance of each relative to addressing the issue, and sources of information.  Their importance has been categorized into primary and secondary status.  Primary status (designated 1 in table) comes from value of the indicator for calculation of (a) delivery through concentration times flow relationships or (b) sedimentation.  Secondary status comes from the value of the indicator in recognizing source or sediment condition.  Indicators were chosen to address both issues in the context of what is measured currently by various entities.  Each indicator has been associated with a source of information (e.g., TEMS, USGS).  The sources define the availability of data and their scale.  The indicators that are related to sediment concentration (i.e., sediment load, total suspended sediments and turbidity) are measured easily and frequently throughout the world, at least for major waterways.  Discharge is also measured for major waterways.  Thus, estimates of sediment delivery can and have been made at least on watershed and annual bases (  ).  Some systems have information on this and on sediment condition with finer resolution.  Fewer systems have information on sedimentation itself (i.e., accumulation at a site).  Such measures tend to be focused on very local conditions (100-1000 m2).  Most of the primary indicators require ground-based measures, but satellite imaging and remote sensing have strong potential to address this issue for observing system needs.

Table of indicators for sediment delivery. 

	SEDIMENT DELIVERY
	
	
	

	
	Identification of observation variables/indicators for Coastal GTOS

	
	
	
	
	

	#
	Observation variable/indicator
	Status
	
	

	
	
	
	Source
	Web site

	1
	Sediment load
	1
	TEMS
	fao.org/gtos/tems

	2
	Total suspended solids
	1
	CGOOS
	ioc.unesco.org/goos/

	3
	Water turbidity
	1
	TEMS
	fao.org/gtos/tems

	4
	Sedimentation 
	1
	
	

	5
	Water discharge
	1
	TEMS
	fao.org/gtos/tems

	6
	Elevation changes
	1
	USGS
	www.nwrc.gov/set/

	7
	Settling rates
	1
	USGS
	www.nwrc.gov/set/

	
	Accretion rates
	1
	USGS
	www.nwrc.gov/set/

	8
	Suspended solids
	1
	GIWA
	http://www.giwa.net

	9
	Solid wastes
	1
	GIWA
	http://www.giwa.net

	
	Water yield
	1
	MEA
	www.millieniumassesment.org

	
	Precipitation (solid & liquid)
	2
	TEMS
	fao.org/gtos/tems

	10
	Glacier change in length
	2
	TEMS
	fao.org/gtos/tems

	11
	Glacier mass balance
	2
	TEMS
	fao.org/gtos/tems

	12
	River discharge (same as 5?)
	2
	TEMS
	fao.org/gtos/tems

	13
	Snow cover area
	2
	TEMS
	fao.org/gtos/tems

	14
	Snow depth
	2
	TEMS
	fao.org/gtos/tems

	15
	Snow water equivalent
	2
	TEMS
	fao.org/gtos/tems

	16
	Surface water storage fluxes
	2
	TEMS
	fao.org/gtos/tems

	17
	Suspended sediment size.
	2
	CGOOS
	ioc.unesco.org/goos/

	18
	Suspended sediment OM
	2
	CGOOS
	ioc.unesco.org/goos/

	19
	Susp. Sed. contaminants
	2
	OECD
	oecd.org/EN/

	20
	Currents
	2
	CGOOS
	ioc.unesco.org/goos/

	21
	Particulate C & N
	2
	CGOOS
	ioc.unesco.org/goos/

	22
	Surface Waves
	2
	CGOOS
	ioc.unesco.org/goos/

	23
	Wind
	2
	GCOS
	www.wmo.ch/web/gcos/

	24
	Internal Waves
	2
	
	

	25
	Changes in shoreline position
	2
	CGOOS
	ioc.unesco.org/goos/

	26
	Modification of stream flow
	2
	GIWA
	http://www.giwa.net

	27
	Modification of ecosystems or ecotones
	2
	GIWA
	http://www.giwa.net

	
	
	
	
	

	
	Relationship to sediment delivery
	Status
	
	

	
	Conc X Flow / Primary
	1
	
	

	
	Sedimentation / Primary
	1
	
	

	
	Source / Secondary
	2
	
	

	
	
	
	
	


A summary of organizations, networks, etc. that might be responsible for the measurements.  

Table 1 also includes the organizations that have information on sources of information for each indicator.  Much of the information is already in TEMS and has been addressed by LOICZ.  It is conceivable that first estimates for the programme could come from the networks available through TEMS and compared to published estimates.  Improvements in primary measures will come from improved satellite capabilities and use and from capacity in developing countries.  Secondary measures are less available and would need greater capacity building.

General conclusions and recommendations

Change in sediment delivery is a local but ubiquitous issue affecting coastal areas in through a variety of mechanisms.  A single boundary condition is difficult to establish because of these varied mechanisms.  Measurements of indicators that predict sediment delivery to an area appear frequently throughout the world and could contribute to global and large-scale regional estimates.  These have been made previously.  More detailed and better estimates may be possible through capacity building in developing countries and with space agencies.  Determinations of sediment sources, composition and contamination will take greater effort.  Therefore, this may be an appropriate issue to address early in the development of Coastal GTOS.  Short-term results are possible and better results are possible with capacity building for both simple and highly technical measurements.
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