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Earth Ecosystems 

Earth System Models are a class of models that integrate 
components and processes beyond the physical, dynamical systems 
present in climate models, with the intention of accurately 
representing the complex human, natural, chemical, and physical 
interactions that contribute and respond to climate. 
 
(NSF, http://www.nsf.gov/geo/sees/easm/ )  

 

Earth Ecosystem Models are a class of models that integrate 
and quantify the complex human, natural, chemical, and 
physical interactions of ecosystems as they respond to human 
and natural perturbations. 
 
Northern Gulf Institute 



Aquascapes = Watershed + Waterspread 



Trans-Aquascape Considerations 

 



“Aquascape” 

• A complete hydrologic footprint, including: 
– Watershed – an area of the earth’s surface from which 

water flows downhill to a single outflow point. 
– Water-spread – the coastal and ocean area over which 

the watershed’s flow spreads and ocean forcings 
affect coastal and upstream waters. 

• Expansive view required by the holistic nature of 
water resources and the systems which depend 
on water -- ecosystems, economic communities, 
social systems and their infrastructure. 
 



The Earth System Perspective: Level 1 
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 Weather & Climate Level 3 
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Hydrology Level 3 

For land & water surfaces – from the 
watershed to the sea 
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Estuarine, Coastal, &Gulf 
 Oceanography Level 3 

Weather 

sfc. momentum flux, 
sfc. heat flux,  

sfc. moisture flux 
sfc. pressure (t) 

Estuarine, 
Coastal & Gulf 
Oceanography 

Water Level (t) Sfc. Waves 

4-D Currents 

Hydrology 

Runoff & Groundwater (t) 

Astronomical Tides 

Estuary, Coastal, Basin  
3D Geometry 

Sea Level (t), 
 4-D Currents 

4-D Temperature 4-D Salinity 

Shape, topography, 
bathymetry 

Water Level (t) Sfc. Waves 
 &Surf 

4-D Currents 

4-D Temperature 4-D Salinity 

Water Level (t) Sfc. Waves 

4-D Currents 

4-D Temperature 4-D Salinity 

Gulf 

Coastal 

Estuary 

T S W C WL 

T S W C WL 

Sed. Tran. 

Sed. Tran. 

ST 



Water Quality Level 3 
For waterbodies – streams, rivers, lakes, reservoirs, 
estuaries and coastal waters – from the land to the sea 
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From water quality & hydro 
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Ecosystem Level 3 
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Ecosystem Services 

For a Habitat or Species 
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Constituents of Well-Being 



Economics 

Agriculture 
Industry 

Recreation 

Infrastructure 

Political  
&  Legal 

Education, 
Values & 
Beliefs 

 

Physical  
Systems 

Biotic Systems 

    Human 
 Well-
Being 



Pr
oc

es
se

s 
an

d 
M

od
el

s 
Weather: GCM 
& Downscaling 

Hydrology: 
(HSPF, GSSHA, 

etc.) 

Hydraulics:  

(ADH, NCOM, 
FVCOM, etc.) 

Water Quality: 
(WASP, ICM, 

etc.) 

Ecosystems: 
(Ecopath, 
Atlantis, 

TroSim, etc.) 

Economic  

& Social 

Landscape  


	Conceptual Earth Ecosystem Model
	Earth Ecosystems
	Aquascapes = Watershed + Waterspread
	Trans-Aquascape Considerations
	“Aquascape”
	The Earth System Perspective: Level 1
	Slide Number 7
	Slide Number 8
	 Weather & Climate Level 3
	Hydrology Level 3
	Estuarine, Coastal, &Gulf� Oceanography Level 3
	Water Quality Level 3
	Foodweb – Level 3
	Slide Number 14
	Ecosystem Services
	Slide Number 16
	Processes and Models

