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a Plant Phenology Network for the southeastern United states
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Plant	phenology	is	increasingly	recognized	as	a	vital	approach	for	under-
standing how ecosystems respond to climatic changes. Spatially extensive 
patterns of phenological observations have been closely linked to climate 
variability;	several	studies	have	demonstrated	a	trend	of	earlier	leaf	emer-
gence and bloom dates over the last several decades for lilac and cloned 
lilac species in the northern U.S. The USA National Phenology Network 
(USA-NPN) has been established to integrate phenological event observa-
tions on a national level with remotely-sensed weather and vegetation 
data. Initially, the network focused on the north-central portions of the 
continental U.S but is currently being extended to include the southeast-
ern	U.S.	in	order	to	provide	a	framework	for	quantifying	the	effects	of	
climate	changes	unique	to	the	Southeast.	
The Intergovernmental Panel on Climate Change (IPCC) projections for 
the southeastern U.S. suggest that higher maximum summer tempera-
tures, higher evapotranspiration rates, and higher rainfall intensities com-
bined with longer periods without rainfall will occur. The Southeastern 
Coastal	Plain	is	relatively	flat	with	a	significant	portion	of	the	landscape	
comprised	of	swamps,	marshes,	and	floodplain	wetlands	adjacent	to	slow-
moving streams. Plant community structure and ecosystem dynamics 
in the Southeastern Coastal Plain have developed under conditions of 
abundant water close to the land surface. Prolonged droughts, higher maxi-
mum summer temperatures, and higher evapotranspiration rates may 
stress plant communities and cause shifts in the spatial extent of sensitive 
species, changes in community structure along hydrologic gradients, and 
changes in diversity and ecosystem function. Projected effects of climate 
change	in	the	southeastern	U.S.	are:	(1)	accelerated	wildfire	frequency	
resulting from longer periods without rainfall, (2) reduced soil moisture 
available for plant transpiration, (3) increased infestation of southern  
forest	stands	by	pine	bark	beetles,	and	(4)	changed	ecosystem	 
community dynamics.

Establishing the network in the southeastern United States is of outmost 
importance	as	the	southeast	is	probably	the	most	difficult	of	regions	in	
the United States to distinguish regional climate change effects from the 
variability imposed by local weather effects. The magnitude of climate 
changes will likely be less severe in the southeast than in colder regions, 
but no less important to ecosystem dynamics.  A plant phenology network 
for the southeastern U.S. will consist of a tiered approach consistent with 
the	USA-NPN	and	include:	(1)	intensive	sites	focused	on	process	studies,	
(2) spatially extensive environmental networks focused on standard-
ized	observations,	(3)	scientific	networks	with	educational	components	
(college campuses, nature preserves with educational programs, etc.), and 
(4)	remote-sensing	products	that	can	be	assimilated	to	extend	surface	
observations. 
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Both Everglades restoration and sea-level rise may cause substantial 
spatial changes in habitat availability and location in Everglades National 
Park. The Biological Resources Branch at Everglades and Dry Tortugas 
National Parks has initiated a modeling effort to assist predictions of the 
interaction of sea-level rise and restoration alternatives on estuarine and 
inland habitats. Landscape-level habitat models are coupled to TIME 
hydrologic model outputs to provide decision-support for restoration 
and sea-level rise scenarios. Initial habitat suitability models have been 
constructed for juvenile spotted seatrout (Cynoscion nebulosus), blue crab 
(Callinectes sapidus), amphibian communities, and turtle grass (Thalassia 
testudinum). Vegetation community succession models are in develop-
ment	as	a	central	element	in	identification	of	potential	shifts	in	distribu-
tion	of	floral,	and	consequently,	suitable	faunal	habitat.	Vegetation	model-
ing will attempt to include climate change effects such as precipitation, 
temperature	and	fire	pattern	changes	on	succession	and	spatial	distribu-
tion of communities. Habitat models for additional estuarine and inland 
wildlife species are planned in cooperation with USGS and university 
researchers. This study is one part of a developing climate change program 
to provide spatial decision support assessment tools for the landscape-
scale assemblages of habitats needed to support Everglades National Park 
fish	and	wildlife	resources.
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