GLOBAL ENERGY, CLIMATE & WATER DYNAMICS
* -  may be co-convened w/ 400-level     __ = former Core course
	#
	TITLE
	INSTRUCTOR
	DESCRIPTION
	HRS
	SEM

	ATMO 541a*
	Dynamic Meteorology
 
	
	Thermodynamics and its application to planetary atmospheres, hydrostatics, fundamental concepts and laws of dynamic meteorology. Graduate-level requirements include a more quantitative and thorough understanding of the subject matter.
	3
	

	ATMO 551a*
	Introduction into Physical Meteorology  
	
	Introduction to atmospheric physics that includes the composition and chemistry of the atmosphere, kinetic theory, the mechanics of ideal and real fluids, aerosol mechanics, atmospheric acoustics, atmospheric radiation, scattering, radiative transfer, atmospheric optics, cloud physics, and atmospheric electricity. Graduate-level requirements include a more quantitative and thorough understanding of the subject matter.
	3
	

	ATMO 595b
	Global Climate Change
	
	The exchange of scholarly information and/or secondary research, usually in a small group setting. Instruction often includes lectures by several different persons. Research projects may or may not be required of course registrants.
	3
	

	ATMO

595c
	General Circulation Obs & Modeling
	
	The exchange of scholarly information and/or secondary research, usually in a small group setting. Instruction often includes lectures by several different persons. Research projects may or may not be required of course registrants.
	1-3
	

	GC 530 
(GEOG)
	The Climate System
	Woodhouse
	Systematic examination of processes and circulations comprising Earth's climate. Emphasis on circulations influencing geographic processes using examples of atmospheric environmental issues. Graduate-level requirements include the completion of a term paper.
	3
	F

	GEOG 531
	Global & Regional Climatology
	Hirschboeck
	Description and analysis of the atmospheric circulation process that produces differences in climates throughout the world. Emphasis on the earth's problem climates and climatically sensitive zones most susceptible to floods, droughts, and other environmental stresses due to global change. Graduate-level requirements include the completion of a term paper.
	3
	S (alt)

	HWR 524

(ATMO)
	Hydroclimatology
	Shuttleworth
	Precipitation formation processes, the surface and atmospheric branch of the hydrologic cycle, land surface-atmosphere interaction, surface energy balance, evapotranspiration, heat and moisture fluxes into the soil and atmospheric boundary layer.
	3
	F

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


ECOLOGY & BIOGEOCHEMISTRY

* -  may be co-convened w/ 400-level

	#
	TITLE
	INSTRUCTOR
	DESCRIPTION
	HRS
	SEM

	GC 572  (GEOS HWR)
	Global Biogeochenical Cycles
	Leavitt / Brooks
	Study of processes affecting global chemical fluxes. Particular attention to current global concerns, i.e., ozone hole, carbon cycle, climate warming, atmospheric oxidation, hydrologic cycle.
	3
	F

	ATMO 596a*

(CHEE)
	Air Pollution I - Gases
	
	An introduction to the chemistry and physics of the troposphere and stratosphere. Topics include natural biogeochemical cycles; atmospheric photochemistry; stratospheric ozone; urban ozone and particulate matter; atmospheric visibility; acid deposition; air pollution meteorology; Gaussian plume model; photochemical model; air quality regulations. Graduate-level requirements include additional homework and other exercises.
	3
	F

	ATMO 596b*

(CHEE)
	Air Pollution II - Aerosols
	
	An introduction to the chemistry and physics of atmospheric aerosols. Topics include aerosol sources and sinks; basic aerosol properties; single aerosol mechanics; aerosol population dynamics; atmospheric aerosol optics; aerosols and climate; aerosols and health; regional haze; aerosol measurement techniques. Graduate-level requirements include additional homework and other exercises.
	3
	S

	GEOS 
530 * 

(PTTYS)
	Chemical Evolution of the Earth
	
	Chemical differentiation and evolution of Earth's mantle and crust according to major-element, trace-element and isotopic characteristics of neodymium, hafnium, strontium, lead and other isotopes. Graduate-level requirements will include an additional paper.
	3
	alt

	GEOS 588*
	Soil Geochemistry
	
	Soil mineralogy and organic matter, weathering and mass balance, stable isotopic tracers and impact on aquatic and atmospheric chemistry. Graduate-level requirements include an in-depth research paper project on a single aspect of the course topic.
	3
	F

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


TOOLS FOR OBSERVING THE EARTH

* -  may be co-convened w/ 400-level

	#
	TITLE
	INSTRUCTOR
	DESCRIPTION
	HRS
	SEM

	GEOG 516a*

(RNR)
	 (Computer Cartography???)
	
	Introduces the principles of map design, production and analysis. Graduate-level requirements include an instructor approved 5-8 page paper on a related topic and analytical cartography demonstrating scholarly analysis in contemporary analytical cartography.
	3
	F

	GEOG 516b*

(RNR)
	GIS for Geography & Regional Development  
	
	Introduction to GIS and related technologies for Geography and Regional Development. Fundamentals of GIS data structures, spatial sampling strategies, GIS design and implementation, software options, GIS analysis functions, spatial statistics, GIS ethics, and social science applications. Graduate-level requirements include the completion of a project report.
	
	S

	REM 590

	Remote sensing for the Study of Planet Earth
	
	A multidisciplinary course delineating the physical basis of electromagnetic remote sensing, the concepts of information extraction, and applications pertinent to earth systems science. Graduate-level requirements include an additional term paper.


(HWR  OPTI GEOS , ATMO MN E , ARL SWES , RNR)
	3
	S

	RNR 517*

(GEOG, SWES)
	GIS for Natural Resources
	
	Introduction to the application of GIS and related technologies to natural resource management. Conceptual issues in GIS database design and development, analysis, and display. Graduate-level requirements include a thorough bibliographic review and a scholarly paper on a current application of geographic information systems in the student's major field.
	3
	F

	RNR 519*

(GEOG)
	Cartographic Modeling for Natural Resources
	
	Computer techniques for analyzing, modeling, and displaying geographic information. Development of spatially oriented problem design and the use of logic are applied to the use of GIS programs. Emphasis on applications in land resources management and planning. Graduate-level requirements include a research paper.
	3
	S

	SWES 553*
	Remote Sensing of the Environment
	
	Remote sensing techniques and applications for improved natural resource utilization of soils, water, grasslands, and forest. Fundamental energy-matter interactions that influence the spectral characteristics of vegetation, soil, and water. Graduate-level requirements include an in-depth research paper on a single aspect of a current topic.
	3
	S

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


PAST & PRESENT EARTH PROCESSES

* -  may be co-convened w/ 400-level

	#
	TITLE
	INSTRUCTOR
	DESCRIPTION
	HRS
	SEM

	GEOS 562*
	Introduction to Quaternary Ecology
	
	Survey of methods and theories used in reconstructing vegetation and climate. Ocean cores, palynology, dendroclimatology. Graduate-level requirements include a term paper in publication format.
	3
	F

	GEOS 582*
	Paleoclimatology
	
	Topics in paleoclimatology including prediction of paleoclimatic patterns, proxy paleoclimatic indicators, and paleoclimatic cycles. Graduate-level requirements include an additional research project.
	3
	F

	GEOS 595E
	Dendroclimatology Colloquium – Topics In Dendrochronology
	
	The exchange of scholarly information and/or secondary research, usually in a small group setting. Instruction often includes lectures by several different persons. Research projects may or may not be required of course registrants.
	1-4
	S,F

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


VARIABILITY & ADAPTATION

* -  may be co-convened w/ 400-level
	#
	TITLE
	INSTRUCTOR
	DESCRIPTION
	HRS
	SEM

	ANTH 631

(ARL/LAS)
	Anthropology and Development
	
	The role of anthropology in interdisciplinary projects involving economic development and planned change on the national and international levels.
	S
	3

	GEOG 561?
	Resource Management??
	
	??
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


MITIGATION & POLICY

* -  may be co-convened w/ 400-level
	#
	TITLE
	INSTRUCTOR
	DESCRIPTION
	HRS
	SEM

	POL 581*

( RNR)
	Environmental Policy
	
	Role of government in management of energy, natural resources and environment; process and policy alternatives; special attention to the Southwest. Graduate-level requirements include additional readings and a substantial research paper of at least 25 pages in length.
	3
	S

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


