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Energy Balance of the Surface
• Apply first law of thermo to the surface (as opposed to 

atmosphere)
• G = Storage = d(Surface Energy)/dt = dEs/dt
• RN = Net Radiation

= SW-LW
• LE = Latent
• SH = Sensible
• DFeo = Transport

G = RN – LE – SH - DFeo

Rs LE SH

DFeoG

land or ocean

BALANCE EQUATION



Global	Energy	Flow
100	=	342	W/m2

GPC, Fig 2.4



Hydrology:	Global



Seasonal: 
Madison vs. Arizona desert
G = RN – LE – SH - DFeo

GPC, Fig 4.16 (c,f)



Hydrology:	Terrestrial





Hydrology:	Canopy





http://www.bio.miami.edu/dana/pix/
xylem_sap_ascent.jpg

https://www.britannica.com/science/xylem
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VPD=es(T)-ea





Major	points
• Terrestrial	evapotranspiration	(ET,	aka	latent	heat	flux)	is	
dominated	by	transpiration	(T)

• T	is	biologically	regulated,	function	of	species	specific	adaptations	
to	climate,	soils,	competition

• Stomata	regulate	input	of	CO2 and	release	of	H2O,	plants	limit	
cavitation	in	xylem	while	maximizing	growth/reproduction

• As	a	result,	biological	primary	productivity	and	T	are	tightly	linked,	
can	be	tracked	by	water	use	efficiency	(WUE)

• Any	changes	to	plant	biogeochemistry	(such	as	CO2 fertilization)	influence	plant	water	loss,	but	is	also	regulated	by	atmospheric	
demand	(VPD),	soil	moisture,	plant	acclimation

• Regional	and	global	surface	energy	balance	influenced	by	these	
processes,	leading	to	net	changes	in	sensible	and	latent	heating	
of	atmosphere,	albedo,	and	hence	local	and	regional	meteorology

• Take	AOS	520:	Bioclimatology	to	learn	more!


