Curriculum Vitae
EUGENE S. TAKLE, PhD
Certified Consulting Meteor ol ogi st

PERSONAL, EDUCATIONAL AND PROFESSIONAL DATA
A. DATE AND PLACE OF BIRTH: 25 January 1944 Westbrook, MN
B. ADDRESS AND TELEPHONE:

HOME: 2720 Meadow Glen Road  OFFICE: 3013 Agronomy Hall

Ames, |A 50014 lowa State University
(515) 292-2588 Ames, IA 50011
(515) 292-0537 Tel: (515) 294-9871

Fax: [515] 294-2619
Website: http://www.meteor.iastate.edu/faculty/takle/
Emall: gstakle@iastate.edu

C. EDUCATION AND DEGREES EARNED:

UNIVERSITY MAJOR DEGREE RECEIVED
Luther College Physics, Math BA, 1966
Columbia University Summer Institute none, 1966
in Space Physics
lowa State University Physics (Solid State) Ph.D., 1971
American Meteorological ~ Certified Consulting CCM #359, 1984
Society M eteorol ogist

D. PROFESSIONAL EXPERIENCE:

EMPLOYER TITLE DATES

Ames Laboratory, AEC Research Assistant 1967-71

lowa State University Assistant Professor 1971-76

Ames Laboratory, DOE Associate 1973-present

lowa State University Associate Professor 1976-83
Graduate Faculty 1980-present
Professor 1983-present

Cooperative Institute Research Associate 1978-80

for Research in Environ-
mental Sciences, Univer-
sity of Colorado

Naval Postgraduate School NRC Senior Postdoctoral 1983-84
Research Associate
Riso National Laboratory Visiting Scientist summer 1988
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Roskilde, Denmark
Interim Faculty Director ISU Honors Program 2006-

E. MEMBERSHIP IN PROFESSIONAL ORGANIZATIONS:

American Meteorological Society
American Association for the Advancement of Science
American Geophysical Union

F. HONORS AND AWARDS RECEIVED:

National Science Foundation Traineeship 1966-67
NCAA Postgraduate Fellowship 1966-67
Summer Visiting Scientist, National Center 1973
for Atmospheric Research
National Science Foundation Faculty 1978-79
Professional Development Award
National Research Council Senior Postdoctoral 1983-84
Research Associateship
Certified Consulting M eteorol ogist 1984
Fellow, lowa Academy of Science 1989
Faculty Citation, lowa State University 1991
Research Excellence Award,
College of Liberal Arts & Sciences, ISU 1994

lowa Educational Technology Showcase Award,

lowa Educational Technology Training Institute

and lowa Department of Education 1996
Distinguished Service Award, Luther College 1996
Atmospheric Science Editor, Earth Science Reviews1997-
Associate Editor, Journal of Applied Meteorology and Climatology 2005-

. RESEARCH, RESEARCH DEVELOPMENT AND ADMINISTRATION
A. RECENT CONTRACTS AND GRANTS (* = Active, # = Under review)

Takle, E. S., 1989: Impacts of globa change on lowa. |owa Department of Natural
Resour ces. $6,000

Takle, E. S., 1990: Impacts of global climate change on the Dakotas. South Dakota
State University. $2,600

Takle, E. S., T.-C. Chen, and J. Gustafson, 1990-92: Coupled global and regions climate
modeling by use of massively paralel computers. US Department of Energy.
$777,000.

Takle, E. S., 1992: lowa climate data for a doubling of atmospheric CO2. USDA Sail
Conservation Commission. $1,000
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Takle E. S., and L. O. Mearns, 1992: Evaluation of temperature means, extremes, and
variability for the US Midwest for a doubling of atmospheric CO2. Center for Global
and Regional Environmental Research. $15,000.

Takle, E. S., and J. Gustafson, 1993-96: A massively parallel global mesoscale model
with improved surface-layer coupling. NASA - High Performance Computing and
Communications Program. $90,000.

Takle, E. S., 1993: Intercomparison of global climate model simulations for the US
Midwest for a doubling of atmospheric CO2. Center for Global and Regional
Environmental Research. $15,000.

Takle, E. S., and W. J. Gutowski, 1994: Regional scale climate model intercomparison
workshop. International I nstitute of Theoretical and Applied Physics. $10,000.

Takle E. S., and W. J. Gutowski, 1994: Regional scale climate model intercomparison
workshop. Center for Global and Regional Environmental Research, U. of |A.
$5,000.

Takle E. S., R. C. Seagrave, and M. R. Taber, 1996: A global change course on the
Internet for graduating seniors. Internationalization/Globalization I nitiative, Office of
the Provost, ISU. $20,000.

Gutowski, W. J., Jr., E. S. Takle, and R. W. Arritt, 1996-1999: Regional climate
simulations for impact assessment under the Project to Intercompare Regional Climate
Simulations (PIRCS). Electric Power Resear ch Institute. $589,742.

Takle, E. S., and W. J. Gutowski, Jr., 1996: Global change, climatology, and land-usein
lowa. Center for Global and Regional Environmental Resear ch. $25,000.

Takle E. S., 1997: A vernacular Internet coursein Global Change for senior
undergraduate and graduate students: Funding for students to translate web materials to
Spanish. Office of International Studentsand Scholars, ISU. $4,800.

Takle, E. S., 1998: A vernacular Internet coursein Globa Change for senior
undergraduate and graduate students. Inter-American Institute for Global Change
Resear ch, Global Environment Facility. $40,755 (with supplemental funding from
NSF, see below)

Takle, E. S., 1998: Global Changein 1Al countries. National Science Foundation.
$15,945 (with supplemental funding from IAI/GEF, see above)

Takle, E. S., and W. J. Gutowski, Jr., 1999: Global change, climatology, and land-usein
lowa. Center for Global and Regional Environmental Resear ch. $20,000.

Gutowski, W. J., Jr., E. S. Takle, and R. W. Arritt, 1998-99: Limited area climate
modeling for comparison with downscaling. Electric Power Resear ch I nstitute.
$75,000.
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Gutowski, W. J. Jr., R. W. Arritt, and E. S. Takle, 1999: Regional climate model
simulations of future climatesin Caifornia Electric Power Research Institute.
$62,000

Gutowski, W. J. Jr., R. W. Arritt, E. S. Takle, 2000: Regional climate modeling.
Electric Power Research Institute. $35,742

Takle, E. S., and Z. Pan, 2001-03: Basin scale water quality change and uncertainty
under global climate change. Center for Global and Regional Environmental
Resear ch. $19,900.

Takle, E. S., H. Asbjornsen, and W. J. Gutowski, Jr., 2004: Evaluating risk to water
guality due to climate change and climate variability in the US Midwest. 1SU Institute
for Science and Society, $7,000

Hesder, K., E. S. Takle, and C. Wolf, 2004-05: Global climate change from the
perspective of international and iterenerational justice. 1Sl Institute of Science and
Society. $10,000.

Takle E. S., R. W. Arritt, and W. J. Gutowski, Jr., 2004-2006: Regional climate
modeling coordination for the United States. National Science Foundation, $137,127.

* Gleason, M. L., S. E. Taylor, M. D. Duffy, P.A. Domoto, D. Lewis, G. Nonnecke, E.
S. Takle, and D. Mueller, 2005-2008: National effort to implement IPM decision support
tools using site-specific weather technology. USDA National Resear ch Initiative.
$931,146.

* Mearns, L. O., R. W. Arritt, D. Bader, P. Duffy, W. Gutowski, W. Kuo, R. Lueng, D.
Middleton, D. Nychka, J. Roads, L. Sloan, S. Sain, and E. S. Takle, 2005: The North
American Regiona Climate Change Assessment Program (NARCCAP): Using multiple
GCMs and RCMs to simulate future climates and their uncertainty. NSF, $6,963,212
($350,000 for 1SU)

* Kling, C., E. S. Takle, P. W. Gassman, H.-F. Hennessy, and S. Secchi, 2006-2008:
Interactive drivers of land-use/land-cover change in agricultura area: climate and land-
manager choices. USDA/NASA ROSES-2005. $465,661

* Takle, E. S., 2006-2008: Development and eval uation of downscaling tools for near-
surface flow (Collab Res. with S. C. Pryor, Indiana Univ.). NSF $60,145 (1SU portion).

* Takle E. S., Z. Pan, and M. Segal, 2006-09: Evaluating effects of climate changes on
Midwest agroecosystems using a climate-crop coupled model. National Institute for Climate
Change Research (DOE). $374,984

* Williams, R. C., and E. S. Takle, 2006-2007: Assessment of lowa climatic data and its
integration into the AASHTO mechanistic-empirical pavement design procedure. 1owa
Department of Transportation. $50,000.
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* Sarkar, P. P.,, W. A. Gallus, J., E. S. Takle, F. L. Haan, Jr., H. Hu, and V. Dayal, 2006-
2007: Reducing wind-induced damages from storms. National Oceanic and
Atmospheric Administration, $923,241.

B. PUBLICATIONS

Refereed National and International Journals and Books

Takle E. S., and L. O. Mearns, 1995: Midwest Temperature Means, Extremes, and
Variability: Anaysisof Observed Data. In G. R. Carmichael, G. E. Folk, and J. L.
Schnoor, ed., Preparing for Global Change: A Midwestern Perspective. Academic
Publishing bv, Amsterdam, p . 129-134.

Takle E. S.,and L. O. Mearns, 1995. Midwest Temperature Means, Extremes, and
Variability: Analysisof Resultsfrom Climate Models. In G. R. Carmichael, G. E. Folk,
and J. L. Schnoor, ed., Preparing for Global Change: A Midwestern Perspective.
Academic Publishing bv, Amsterdam, p . 135-142.

Takle, E. S., 1995: Variability of Midwest summertime precipitation. In G. R.
Carmichael, G. E. Folk, and J. L. Schnoor, ed., Preparing for Global Change: A
Midwestern Perspective. Academic Publishing bv, Amsterdam, p . 43-59.

Takle, E. S., W. J. Gutowski, Jr., R. W. Arritt, Z. Pan, C. J. Anderson, R. Ramos da Silva,
D. Caya, S.-C. Chen, J. Hesselbjerg Christensen, S.-Y. Hong, H. M. (Henry) Juang, J.
Katzfey, W. M. Lapenta, R. Laprise, P. Lopez, J. Mc Gregor, and J. O. Roads, 1999:
Project to intercompare regional climate simulations (PIRCS): Description and initial
results. J. Geophys. Res. 104, 19,443 19,462.

Antle, J. M. Apps, R. Beamish, T. Chapin, W. Cramer, J. Frangi, J. Laine, Lin Erda, J.
Magnuson, |. Noble, J. Price, T. Prowse, T. Root, E. Schulze, O. Sirotenko, B. Sohngen,
J. Soussana, H. Bugmann, C. Egorov, M. Finlayson, R. Fleming, W. Fraser, L. Hahn, K.
Hall, M. Howden, M. Hutchins, J. Ingram, Ju Hui, G. Masters, P. Megonigal, J. Morgan,
N. Myers, R. Neilson, S. Page, C. Parmesan., J. Rieley, B. Roulet, G. Takle, J. van
Minnen, D. Williams, T. Williamson, and K. Wilson, 2001: Chapter 5. Ecosystems and
Their Goods and Services. Climate Change 2001: Impacts, Adaptation, and
Vulnerability. Third Assessment Report of the Intergovernmental Panel on Climate
Change. Cambridge University Press. 1,032 pp.

Segal, M., Z. Pan, R. W. Arritt, and E. S. Takle, 2001: On the potential changein wind
power over the U.S. due to increases of atmospheric greenhouse gases. Int. J.
Renewable Energy 24, 235-243.

Pan, Z., J. H. Christensen, R. A. Arritt, W. J. Gutowski, Jr., E. S. Takle, and F. Otenio,
2001: Evaluation of uncertaintiesin regional climate change simulations. J. Geophys.
Res. 106, 17,735-17,752.
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Chen, T.-C., J-H. Yoon, K. J. St. Croix, and E. S. Takle, 2001: Suppressing impacts of
the Amazonian deforestation by the global circulation change. Bull. Amer. Meteor. Soc.
82, 2209-2216.

Kunkel, K. E., K. Andsager, X.-Z. Liang, R. W. Arritt, E. S. Takle, W. J. Gutowski, Jr.
and Z. Pan. 2002: Observations and regional climate model simulations of extreme
precipitation events and seasonal anomalies. A comparison. J. Hydrometeor ., 3, 322-
334.

Chen, T.-C., and E. S. Takle, 2002: Reply to "Comments on * Suppressing impact of the
Amazonian deforestation by the global circulation change”’. Bull. Amer. Meteor. Soc.,
83, 1661-1663.

Gutowski, W. J. Jr., S. G. Decker, R. A. Donavon, Z. Pan, R. W. Arritt, and E. S. Takle,
2003: Temporal scale of precipitation errors in central US climate simulation. J. Climate,
16, 3841-3847.

Anderson, C. J.,, R. W. Arritt, E.S. Takle, Z. Pan, W. J. Gutowski, Jr., F. O. Otieno, R. da
Silva, D. Caya, J. H. Christensen, D. Luthi, M. A. Gaertner, C. Gallardo, F. Giorgi, S.-Y.
Hong, C. Jones, H.-M. H. Juang, J. J. Katzfey, W. M. Lapenta, R. Laprise, J. W. Larson,
G. E. Liston, J. L. McGregor, R. A. Pielkke, Sr., J. O. Roads, and J. A. Taylor, 2003:
Hydrological processesin regional climate model simulations of the central United States
flood of June-July 1993. J. Hydrometeor., 4, 584-598.

Jha, M., Z. Pan, E. S. Takle, R. Gu, 2004: Impact of climate change on stream flow in
the Upper Mississippi River Basin: A regional climate model perspective. J. Geophys.
Res. 109, D09105, doi:10.1029/2003JD003686

Chen, T. -C., W.-R.. Huang, and E. S. Takle, 2004: Annual variation of midlatitude
precipitation. J. Climate, 17, 4291-4298.

Pan, Z., M. Segal, R. W. Arritt, and E. S. Takle, 2004: On the potential change in solar
radiation over the U.S. due to increases of atmospheric greenhouse gases. Int. J.
Renewable Energy 29, 1923-1928.

Gutowski, W. J,, F. Otieno, R. W. Arritt, E. S. Takle and Z. Pan, 2004: Diagnosis and
attribution of a seasonal precipitation deficit in a U.S. regiona climate simulation. J.
Hydrometeor ., 5, 230-242.

Pan, Z., R. W. Arritt, E. S. Takle, W. J. Gutowski, Jr., C. J. Anderson, and M. Segadl,
2004: Altered hydrologic feedback in a warming climate introduces a “warming hole”.
Geophys. Res. Lett.31, L17109, doi:10.1029/2004GL020528.

Takle, E. S., and Z. Pan, 2005: Climate Change and Crop Production: Challenges to
Modeling Future Scenarios. In Lal, R., N. Uphoff, B. A. Stewart, and D. O. Hansen,
2005, ed., Climate Change and Global Food Security. Taylor & Francis. 383-403.
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Takle, E. S., M. Jha, and C. J. Anderson, 2005: Hydrological cycle in the Upper
Mississippi River Basin: 20™ century simulations by multiple GCMs. Geophys. Res.
Lett., 32, 118407 10.1029/2005GL023630 (28 September)

Takle, E. S., C. Anderson, M. Jha, and P. W. Gassman, 2006: Upper Mississippi River
Basin Modeling Systems Part 4: Climate change impacts on flow and water quality.
Singh, V. P, and Y. J. Xu, (eds), 2006: Coastal Hydrology and Processes, Water
Resources Publications LLC. Highlands Ranch, CO. 509 pp.

Takle, E. S., J. Roads, B. Rockel, W. J. Gutowski, Jr.. R. W. Arritt, I. Meinke, C. G.
Jones, and A. Zadra, 2007: Transferability intercomparison: An opportunity for new
insight on the global water cycle and energy budget. Bull. Amer. Meteor. Soc., (in press,
to appear March 2007)

Gutowski, W. J., Jr., K. A. Kozak, R. W. Arritt, J. H. Christensen, J. C. Patton, and E. S.
Takle, 2007: A possible constraint on regiona precipitation intensity changes under
global warming. (Accepted with modifications by J. Hydromet.)

Conference Presentations

Takle E. S.,and L. O. Mearns, 1994: Temperature means, extremes, and variability in
the Midwest - observations. Midwest Climate Change Il (poster). University of lowa,
April.

Takle E. S.,and L. O. Mearns, 1994: Temperature means, extremes, and variability in
the Midwest - GCM results. Midwest Climate Change Il (poster). University of lowa,
April.

Bramer, D. J., M. R. Thompson, E. S. Takle, and W. E. Hellman, 1994: Relationship of
wildfire to climate change from analyses of weather maps and a global climate model.
lowa Academy of Science Special Symposium on Midwest Climate Change and
Variability. Davenport, |A

Takle, E. S., D. J. Bramer, W. E. Heilman, and M. R. Thompson, 1995: Synoptic
climatology for forest-fire potential inthe NE US: Impact of doubling CO2. Sixth
Symposium on Global Change Studies, Dallas. Amer. Meteor. Soc.

Takle E. S., and L. O. Mearns, 1995. Temperature means, extremes, and variability in
the US Midwest: Analysis of observed data and global and regional model results. Ninth
Conference on Applied Climatology, Dallas. Amer. Meteor. Soc. 202-205.

Takle, E. S., W. J. Gutowski, R. W. Arritt, W. A. Gallus, R. W. Turner and Z. Pan, 1996:
Project to Intercompare Regiona Climate Simulations (PIRCS). Second International
ientific Conference on the Global Energy and Water Cycle, 17 June - 20 June 1996,
Washington, DC.
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Gutowski, W. J., E. S. Takle, R. W. Arritt, 1996: Planned Mesoscale Climate
Simulations for TAR Impacts Assessments. Interfacing Mesoscale Climate Models with
Impacts Assessment: A Workshop, 5 - 6 December 1996, Boulder, Colorado.

Gutowski, W. J. \E. S. Takle, R. W. Arritt, W. A. Gallus, Jr., R. W. Turner, and Z. Pan,
1997: Project to Intercompare Regional Climate Simulations (PIRCS). Conference on
Hydrology, 77th Annual Meeting, American Meteorological Society, 2 - 7 February
1997, Long Beach, California.

Pan, Z., W. J. Gutowski, W. J., R. W. Arritt, E. S. Takle, D. P. Todey, 1997: Regional
Climate Simulation for PIRCS. American Geophysical Union - Fall Meeting, 8 - 12
December 1998, San Francisco, California.

Arritt, R. W., E. S. Takle, W. J. Gutowski, Jr., Z. Pan, and J. Hesselbjerg Christensen,
1998: Regional climate change for impacts analysis: Evaluating ensemble projections.
Second International Climate and History Conference. Norwich England.

Gutowski, W. J., Jr., E. S. Takle, and R. W. Arritt, 1998: Project to Intercompare
Regional Climate Simulations, Workshop 11, 5-6 June 1997. Bull. Amer. Meteor.Soc., 79,
657-659.

Takle E. S., Z. Pan, R. W. Arritt, and W. J. Gutowski, Jr., 1998: Regiona climate
scenarios for water resources research and impact assessment. Second International
Conference on Climate and Water. Vol. 1, 1-9. Espoo, Finland 17-20 August.

Takle E. S., Z. Pan, R. W. Arritt, and W. J. Gutowski, Jr., 1998: Use of limited area
models to develop regional climate scenarios. Globa Climate Change: Science, Policy,
and Mitigation /Adaptation Strategies. Air & Waste Management Association Second
International Specialty Conference. Washington, DC.

Gutowski, W. J., R. W. Arritt, E. S. Takleand Z. Pan, 1998: Project to Intercompare
Regional Climate Simulations (PIRCS). Fourteenth Session - Working Group on
Numerical Experimentation of the World Climate Research Programme,, 3-6 November
1998, Montreal, Canada.[invited]

Takle, E. S, 1999: Future climate change and agriculture. Proceedings, 21t Annual
Seed Technology Conference, Ames, |A.

Arritt, RW., W.J. Gutowski, Jr., E.S. Takle, Z. Pan, C.J. Anderson, R. Silva, D. Caya, S.-
C. Chen, J.H. Christensen, S.-Y. Hong, H.-M. H. Juang, J.J. Katzfey, W.M. Lapenta, R.
Laprise, P. Lopez, J. McGregor and J.O. Roads, 1999: Project to Intercompare Regional
Climate Simulations. WMO Working Group on Numerical Experimentation report series
" Research Activitiesin Atmospheric and Oceanic Modeling.”

Arritt, RW., W.J. Gutowski, Jr., E.S. Takle, Z. Pan, C.J. Anderson, R. Silva, D. Caya, S.-
C. Chen, J.H. Christensen, F. Giorgi, S.-Y. Hong, H.-M. H. Juang, J.J. Katzfey, W.M.
Lapenta, R. Laprise, P. Lopez, J. McGregor, R. A. Pielke, Sr., and J.O. Roads, 1999:
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Project to Intercompare Regiona Climate Simulations (PIRCS): Preliminary analyses of
precipitation processes. 14th Conference on Hydrology, Amer. Meteor. Soc., Dallas,
Texas, 10-15 January 1999.

Arritt, RW., W.J. Gutowski, Jr., E.S. Takle, Z. Pan, C.J. Anderson, R. Silva, D. Caya, S.-
C. Chen,J.H. Christensen, S.-Y. Hong, H.-M. H. Juang, J.J. Katzfey, W.M. Lapenta, R.
Laprise, P. Lopez, J. McGregor and J.O. Roads, 1999: Project to Intercompare Regional
Climate Simulations (PIRCS): Preliminary results for the 1988 Midwest drought. 10th
Symposium on Global Change Studies, Amer. Meteor. Soc., Dallas, Texas, 10-15 January
1999.

Gutowski, W. J. Jr., R. Wilby, E. S. Takle, R.W. Arritt, Z. Pan, C.J. Anderson, R. Silva,
D. Caya, S.-C. Chen, J.H. Christensen, S.-Y. Hong, H.-M. H. Juang, J.J. Katzfey, W.M.
Lapenta, R. Laprise, P. Lopez, J. McGregor and J.O. Roads, 1999: A comparison of
downscaling for hydrolgic analysis by statistical downscaling and limited-area modeling.
AGU Spring Mesting.

Takle, E. S., 1999: How does agriculture cause climate change? National Forum for
Agriculture: Climate Change and the Implications for Agriculture and Energy, Ames,
1A

Takle, E. S., 1999: What is global warming and how do we know it's happening?
Climate Change: What Does It Mean for the Midwest? Regional EPA Conference.
Kansas City. April 1999.

Pan, Z, JH. Christensen, R.W.Arritt, W. .J. Gutowski, Jr., E. S. Takle,and C.J.
Anderson, 1999: Assessment of Regional Climate Change Simulation for Impacts
Analysis. Conference on Detection and Modeling of Regional Climate Change. Trieste
Italy 9 - 12 June 1999.

Gutowski, W. J., Jr., R. L. Wilby, E. S. Takle, R.W. Arritt, Z. Pan, C.J. Anderson, R.
Silva, D. Caya, S.-C. Chen, J.H. Christensen, S.-Y. Hong, H.-M. H. Juang, J.J. Katzfey,
W.M. Lapenta, R. Laprise, G. Liston, P. Lopez, J. McGregor, R. Pielke, Sr., and J.O.
Roads, 1999: A Comparison of Statistical and Dynamical Downscaling for Hydrologic
Impact Analysis. . Conference on Detection and Modeling of Regional Climate Change.
Trieste Italy 9 - 12 June 1999.

Takle E. S., W. J. Gutowski, Jr., R. W. Arritt, Z. Pan, C. J. Anderson, R. R. da Silva, D.
Caya, S.-C. Chen, J. H. Christensen, F. Giorgi, S.-Y. Hong,, H.-M. H. Juang, J. Katzfey,
W. M. Lapenta, R. Laprise, G. E. Liston, P. Lopez, J. McGregor, R. A. Pielke, Sr., and J.
O. Roads, 1999: Project to Intercompare Regional Climate Simulations (PIRCS):
Description and Initial Results. . Conference on Detection and Modeling of Regional
Climate Change. Triesteltaly 9 - 12 June 1999.

Takle, E. S., 1999: Climate Extremes and Crop Physiology. Aspen Global Change
Institute: Ecological and Agricultural Consegquences of Climatic Extremes. 13-22
August, Aspen Colorado. (Invited presentation)
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Takle, E. S, Arritt, RW., W.J. Gutowski, Jr., Z. Pan, C.J. Anderson, R. Silva, D. Caya,
S.-C. Chen, J.H. Chrigtensen, S.-Y. Hong, H.-M. H. Juang, J.J. Katzfey, W.M. Lapenta,
R. Laprise, P. Lopez, J. McGregor and J.O. Roads, 1999: Project to Intercompare
Regional Climate Simulations (PIRCS): Description and Initial Results The Physics of
Climate Change: A Regional Perspective, 9 - 12 June 1999, Trieste, Italy.

Gutowski, W. J., R. W. Arritt, E. S. Takle and Z. Pan, 1999: Lessonslearned from
PIRCS Workshop on Regional Climate Prediction and Downscaling Techniques for
South America, 8-10 September 1999, Petropolis, Rio de Janeiro, Brazil. [invited]

Arritt, R. W., W. J. Gutowski, Jr., E. S. Takle, Z. Pan, C. J. Anderson, R. R. da Silva, D.
Caya, S.-C. Chen, J. H. Christensen, M. Fox-Rabinovitz, S.Y. Hong, H.-M. H. Juang, J. J.
Katzfey, W. M. Lapenta, R. Laprise, G. Liston, J. McGregor, R. A. Pieke, Sr., J. O.
Roads, 2000: Project to Intercompare Regiona Climate Simulations (PIRCYS):
Simulation of the1993 flood over the central U.S. 15th Conf. on Hydrology. Amer.
Meteor. Soc., Long Beach, CA 9-14 January.

Gutowski, W. J., Jr., R. Wilby, L. E. Hay, C. J. Anderson, R. W. Arritt, M. P. Clark, G.
H. Leavesley, Z. Pan, R. Silva, and E. S. Takle, 2000: Statistical and dynamical
downscaling of global model output for US National Assessment hydrological analyses. .
11th Symposium on Global Change Studies. Amer. Meteor. Soc., Long Beach, CA 9-14
January.

Gutowski, W. J., R. W. Arritt, E. S. Takle and Z. Pan, 2000: Project to Intercompare
Regional Climate Simulations (PIRCS): Lessons and Suggestions for an Asian RMIP.
Regional Climate Model Inter-comparison for Asia: Inception Workshop, Y onsei
University, 26-29 June 2000, Seoul Korea. [invited]

Gutowski, W. J., R. W. Arritt, E. S. Takle and Z. Pan, 2000: Project to Intercompare
Regional Climate Simulations (PIRCS): Lessons and Suggestions for ARCMIP. Arctic
Model Intercomparison Project (ARCMIP) Planning Workshop, University of Alaska,
13-15 September 2000, Fairbanks, Alaska. [invited]

Pan, Z., J. H. Christensen, R. W. Arritt, W. J. Gutowski, Jr., and E. S. Takle, 2000: Ten-
year US regional climate simulations for impacts assessments. 11th Symposium on
Global Change Studies. Amer Meteor. Soc., Long Beach, CA 9-14 January.

Arritt, R. W., R. Wilby, L. E. Hay, W. J. Gutowski, Jr., C. J. Anderson, M. P. Clark, G.
H. Leavesley, Z. Pan, R. Silva, and E. S. Takle, 2000: Comparison of statistical and
dynamical downscaling for evaluating climate change impacts on water resources.
International Workshop on Climatic Change: Implications for the Hydrological Cycle
and for Water Management. Wengen Switzerland.

Takle E. S., Z. Pan, R. W. Arritt, and W. J. Gutowski, Jr., 2001: Changesin snow depth
and soil moisture from regional climate model simulations of future scenario climates.
12th Symposium on Global Change Studies, Amer. Meteor. Soc., Albuquerque, NM.
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Arritt, R. W., C. J. Anderson, W. J. Gutowski, Jr., E. S. Takle, Z. Pan, F. Otieno, M. de
Castro, D. Caya, S. C. Chen, J. H. Christensen, O. B. Christensen, M. Fox-Rabinovitz, M.
A. Gaertner, F. Giorgi, G. Grell, S. Y. Hong, H. M. H. Juang, J. J. Katzfey, W. M.
Lapenta, R. Laprise, J. Larson, G. Liston, D. Luethi, P. Marbaix, J. L. McGregor, R. A.
Pielke, J. O. Roads, M. Rumrnukainen, and J. A. Taylor, 2001: Multi-model ensemble
and intercomparison for the 1993 flood over the central USA. European Geophysical
Society XXVI General Assembly. Nice France.

Gutowski, W. J., R. W. Arritt, E. S. Takle and Z. Pan, 2000: Project to Intercompare
Regional Climate Simulations (PIRCS): Lessons and Suggestions for an Asian RMIP.
Regional Climate Model Inter-comparison for Asia: Inception Workshop, Y onsei
University, 26-29 June 2000, Seoul Korea. [invited]

Pan, Z., J.H. Christensen, R.W. Arritt, W.J. Gutowski, E.S. Takle, and F. Otieno, 2000:
Contrasting biases in regional climate simulations to climate changes. International
Conference & Young Scientist Workshop on Asian Monsoon Environmental System and
Global Change.

Gutowski, W. J., Jr., R. W. Arritt, E. S. Takle, Z. Pan, F. Giorgi, J. H. Christensen, S. Y.
Hong, W. M. Lapenta, G. E. Liston, J. McGregor, and J. O. Roads, 2000: Project to
Intercompare Regional Climate Simulations (PIRCS): Advancing the CLIVAR Agenda.
Exchanges. Newdletter of the Climate Variability and Predictability Programme
(CLIVAR). 5 (4), 13-15.

Arritt, R. W., C. J. Anderson, W. J. Gutowski, Jr., E. S. Takle, Z. Pan, F. Otieno, M. de
Castro, D. Caya, S.-C. Chen, J. H. Christensen, O. B. Christensen, M. Fox-Rabinovitz,
M. A. Gaertner, F. Giorgi, G. Grell, S.-Y. Hong, C. Jones, H.-M. H. Juang, J. J. Katzfey,
W. M. Lapenta, R. Laprise, J. W. Larson, G. Liston, D. Luethi, P. Marbaix, J. L.
McGregor, R. A. Pielke, Sr., J. O. Roads, M. Rummukainen, and J. A. Taylor, 2001: A
multi-model regional climate ensemble for the 1993 flood over the Central United States.
Eighth Scientific Assembly, International Association of Meteorology and Atmospheric
Sciences, 10-18 July, Innsbruck.

Pan, Z., S. E. Bryant, E. S. Takle, R. W. Arritt, C. J. Anderson, and W. J. Gutowski, Jr.,
2001: Verification and future-scenario projections of snow depth and soil moisturein a
regiona climate model. Eighth Scientific Assembly, International Association of
Meteorology and Atmospheric Sciences, 10-18 July, Innsbruck.

Takle, E. S., E. K. Sorensen, and D. Herzmann, 2002: Evaluating current capabilities and
future research issuesin the use of online course portfolios. A workshop to be presented
at the Conference on Computer Support for Collaborative Learning 2002. Boulder CO.

Pan, Z. R. W. Arritt, W. J. Gutowski, Jr., E. S. Takle, C. J. Anderson, F. Otieno, R. da
Silva, D. Caya, S.-C. Chen, J. H. Christensen, D. Luthi, M. Fox-Rabinovitz, M. A.
Gaertner, F. Giorgi, G. Grell, S.-Y. Hong, C. Jones, H.-M. H. Juang, J. J. Katzfey, W. M.
Lapenta, R. Laprise, G. Liston, J. L. McGregor, R. A. Pielke, Sr., J. O. Roads, and J.
Taylor, 2002: On PIRCS models' precipitation parameterization efficiency: Consistency
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of dynamics with rainfall. 13th Symposium on Global Change and Climate Variations.
Amer Meteor. Soc. Orlando, FL.

Pan, Z., E. S. Takle, R. Horton, amd M Segal, 2002: Warm-seasonal soil moisture

prediction using a coupled regional climate model. 16th Conference on Hydrology.
American Meteorological Society, Orlando FL.

Takle E. S., Z. Pan, D. Miller, and J.H. Christensen, 2002: Impacts assessment
confidence based on uncertainty propagation from aregional climate model to acrop
yield model. Second ICTP Conf. on Detection and Modeling of Regional Climate
Change. 30 September - 4 October, 2002. Trieste Italy.

Pan, Z., M. Jha, E.S. Takle, and R. Gu, 2002: Regional climate model based water quality
assessment for climate change in the Upper Mississippi River Basin.  Second ICTP Conf.
on Detection and Modeling of Regional Climate Change. 30 September - 4 October,
2002. Triesteltaly.

Takle, E. S., Z. Pan, And W. Batchelor, 2003: Two-way coupling of crop-climate
interactionsin aregional climate model. 17" Conference on Hydrology. Amer. Meteor.
Soc., Long Beach.

Jha, M., Z. Pan, E. S. Takle, and R. Gu, 2003: Climate change induced stream flow in
the Upper Mississippi River Basin. 14™ Symposium on Global Change and Climate
Variations. Amer. Meteor. Soc., Long Beach.

Pan, Z, R. Horton, M. Segdl, E. S. Takle, D. Herzmann, and D. Todey, 2003: Seasonal
soil moisture prediction using a climate-plant-soil coupled agroecosystem water
management model. 17" Conference on Hydrology. Amer. Meteor. Soc., Long Beach.

Arritt, R.W., Z. Pan, E. S. Takle, C. J. Anderson, W. J. Gutowski, Jr., and J. H.
Christensen, 2003: Importance of mesoscal e processes in climate change projections.
UGG meeting.

Pan, Z., R. W. Arritt, E. S. Takle, W. J. Gutowski, Jr., C. J. Anderson, and J. H.
Christensen, 2003: Role of mesoscale l|{13rocess&e in climate change over the central
United States. —awarming “hole’. 10" Conference on Mesoscale Processes. Amer.
Meteor. Soc. Portland OR. 23-27 June 2003.

Takle, E. S., 2003: Carbon dioxide, climate change, and carbon sequestration.
Workshop on Carbon Sequestration, Annual Meeting of Sockholders Basin Electric.
Bismarck ND. 1,000 attendees. Invited presentation.

Takle, E. S. W. J. Gutowski, Jr., and R. W. Arritt, 2003: Project to Intercompare
Regional Climate Simulations: Contributions to transferability. Ninth Annual GEWEX
Hydrometeorology Panel Meeting, L iineberg Germany.
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Takle, E. S., 2003: Impact of climate change on stream flow in the Upper Mississippi
River Basin. Ninth Annual GEWEX Hydrometeorology Panel Meeting, Liineberg
Germany.

Anderson, C. J.,, R. W. Arritt, W. J. Gutowski, Jr., E. S. Takle, Z. Pan, J. A. Taylor, M.
Dvorak, J. O. Roads, and A. Nunes, 2004. The North American Monsoon (NAM) in
regional climate model simulations. 14™ Conference on Applied Climatology, Amer.
Meteor. Soc. Seattle, WA.

Takle E. S., M. Jha, Z. Pan, and R. Gu, 2004: Impacts of climate change on stream flow
in the Upper Mississippi River Basin: A regional climate model perspective. Regional-
Scale Climate Modeling Workshop. World Climate Research Programme. Lund eRep,
Phys. Geogr., No 5, May 2005. pp 53-55.. [Available online at
http://www.nateko.lu.se/Elibrary/L eRPG/5/LeRPG5A rticle.pdf]

Takle, E. S., W. J. Gutowski, Jr., and R. W. Arritt, 2004: Transferability experiments for
addressing challenges to understanding global water and energy budgets. Extended
Abstracts - Regional-Scale Climate Modeling Workshop. World Climate Research
Programme. Lund eRep, Phys. Geogr., No 5, May 2005. pp 120-121. [Available online
at http://www.nateko.lu.se/Elibrary/LeRPG/5/LeRPG5A ticle.pdf]

Gutowski, W. J., Jr., E. S. Takle, and R. W. Arritt, 2004: Transferability experiments
with RegCM3. ICTP Workshop on Regional Climate. Trieste Italy.

Takle, E. S., W. J. Gutowski, Jr., and R. W. Arritt, 2004: Transferability Working Group.
Tenth Annua Meeting of the GEWEX Hydrometeorology Panel. Montevideo, Uruguay.

Arritt, R. W., M. Jha, E. S. Takle, and R. Gu, 2004: Streamflow simulatiosn for the
Mississippi River Basin based on ensemble regiona climate model simulations. Methods
and Applications of Ensemble Prediction for Hydrometeorology, AGU Fall Meeting, San
Francisco, CA.

Pan, Z., E. S. Takle, L. Xue, and M. Segal, 2004: Crop phenology feedback to climate
over the central USin aregional climate model.Climate Feedback and Climate
Dynamics, AGU Fall Meeting, San Francisco, CA.

Mearns, L. O., R. W. Arritt, G. Boer, D. Caya, P. Duffy, F. Giorgi, W. J. Gutowski, |. M.
Held, R. Jones, R. Laprise, L. R. Leung, J. Pal, J. Roads, L. Sloan, R. Stouffer, E. S.
Takle, and W. Washington, 2004: NARCCAP, North American Regiona Climate
Change Assessment Program, A Multiple AOGCM and RCM Climate Scenario Project
over North America. Methods in Regional Climate Modeling, AGU Fall Meeting, San
Francisco, CA.

Takle, E. S., J. Roads, W. J. Gutowski, Jr., B. Rockel, R. W. Arritt, and I. Menke, 2004:
Transferability as a strategy for researching the water cycle and energy budget at regional
scales. Methods in Regional Climate Modeling, AGU Fall Meeting, San Francisco, CA.
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Leung, L., W. J. Gutowski, R. W. Arritt, E. S. Takleand L. O. Mearns, 2004: Initial
results from the North American Regiona Climate Change Assessment Program.
Methods in Regional Climate Modeling, AGU Fall Meeting, San Francisco, CA.

Takle, E. S., B. Rockel, W. J. Gutowski, Jr., J. Roads, |. Meinke, and R. W. Arritt, 2005:
Transferability experiments for advancing the GEWEX agenda. 19th Conference on
Hydrology. Amer. Meteor. Soc. San Diego, CA.

Gutowski, W. J., Jr., R. Arritt, S. Biner, G. Boer, D. Caya, P. Duffy, M. Giguere, F.
Giorgi, I. Held, R. Jones, R. Laprise, R. Leung, L. Mearns, A. Nunes, J. Pal, Y. Qian, J.
Roads, L. Sloan, M. Snyder, R. Stouffer, E. Takle, and W. Washington, 2005: Initial
results from the North American Regional Climate Change Assessment Program. 16"
Conference on Climate Variability and Change. Amer. Meteor. Soc., San Diego.

Mearns, L. O., R. W. Arritt, G. Boer, D. Caya, P. Duffy, F. Giorgi, W. J. Gutowski, |. M.
Held, R. Jones, R. Laprise, L. R. Leung, J. Pal, J. Roads, L. Sloan, R. Stouffer, E. S.
Takle, and W. Washington, 2005: NARCCAP, North American Regiona Climate
Change Assessment Program, A Multiple AOGCM and RCM Climate Scenario Project
over North America. 16" Conference on Climate Variability and Change. Amer. Meteor.
Soc., San Diego.

Arritt, R. W. , C. J. Anderson, W. J. Gutowski, E. S. Takle, D. Caya, C. G. Jones, J. J.
Katzfey, J. W. Larson, R. Laprise, J. L. McGregor, J. Roads, and J. Taylor, 2005:
Influences on predictability in multi-year regional climate simulations for the continental
United States. 16" Conference on Climate Variability and Change. Amer. Meteor. Soc.,
San Diego.

Rockel, B., J. Roads, I. Meinke, W. J. Gutowski, R. Arritt, and E. S. Takle, 2005: ICTS
(Inter-CSE Transferability Study): an application of CEOP data. 16™ Conference on
Climate Variability and Change. Amer. Meteor. Soc., San Diego.

Takle, E. S., M. Jha, Z. Pan, and R. Gu, 2005: Climate change and uncertainty of stream
flow scenarios of the Upper Mississippi River Basin by use of a regional climate model. .
19" Conference on Hydrology. Amer. Meteor. Soc., San Diego.

Mearns, L. O., R. Arritt, G. Boer, D. Caya, P. Duffy, F. Giorgi, W. Gutowski, I. Held, R.
Jones, R. Laprise, R. Lueng, J. Pal, J. Roads, L. Sloan, R. Stouffer, E. Takle, and W.
Washington, 2005: North American Regional Climate Change Assessment Program.
16™ Conference on Climate Variability and Change. Amer. Meteor. Soc., San Diego.

Pan, Z., E. S. Takle, L. Xue, and M. Segal, 2005: Improvements on CO2 flux estimation
over the central U.S. using explicit crop phenology. 16™ Conference on Climate
Variability and Change. Amer. Meteor. Soc., San Diego.
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Takle, E. S., M. Jha, and C. J. Anderson, 2005: Changesis Stream Flow due to Increases
in Greenhouse Gas Forcing. International Workshop on IPCC Model Anaysis (March
2005, Honolulu).

Takle, E. S., B. Rockel, W. J. Gutowski, Jr., J. Roads, R. W. Arritt, and I. Meinke, 2005:
Transferability: Advancing the science of Hydrometeorology. Geophys Res Abstr. 7,
08967. EGU Annual Meeting (invited)

Rockel, B., J. Roads, I. Meinke, ., W. J. Gutowski Jr., R. W. Arritt, and E. S. Takle,
2005: ICTS (Inter-CSE Transferability Study) of regional climate models within
CEOP/GEWEX. Geophys. Res. Abstr. 7, 02373.

Takle, E. S., M. Jha, P. W. Gassman, C. J. Anderson, and S. Secchi, 2005: Climate
change impacts on the hydrology and water quality of the Upper Mississippi River Basin.
SWAT-2005: 3" International Conference. 11-15 July 2005. Zurich. 8 pp.

Rockel, B., I. Meinke, J. Roads, W. J. Gutowski, Jr., R. W. Arritt, E. S. Takle, and C.
Jones, 2005: The Inter-CSE Transferability Study. CEOP Newsletter. (July 2005)

Takle, E. S., B. Rockel, W. J. Gutowski, Jr., J. Roads, I. Meinke, R. W. Arritt, and C.
Jones, 2005: Transferability: Advancing the science of hydrometeorology. Indo-US
Wor kshop on Applications of High-Performance Computing to Weather and Climate
(invited presentation). Boulder CO, July 2005.

Takle, E., B. Rockel, W. J. Gutowski, J. Roads, J. R.-W. Arritt, and I. Meinke, 2005:
Transferability: A Global Approach to Regional Climate Model Simulations. Scientific

Assembly of the International Association of Meteorology and Atmospheric Sciences
(IAMAS), Beijing, China, 2-11 August 2005.

Rockel, B., J. Roads, I. Meinke, W.J. Gutowski, R.W. Arritt, and E.S. Takle, 2005: ICTS
(Inter-CSE Transferability Study) of regional climate models within CEOP. Fifth
Conference, Global Energy and Water Cycle Experiment (GEWEX), CostaMesa, CA,
June 2005.

Takle, E. S., B. Rockel, W. J. Gutowski, Jr., J. Roads, R. W. Arritt, I. Meinke, and C.
Jones, 2005: Trnsferability Working Group (TWG). GEWEX Hydrometeorology Panel
Meeting (GHP-11) Melbourne, AU. 26-29 September.

Takle, E. S., J. Roads, B. Rockel, W. J. Gutowski, Jr., R. W. Arritt, I. Meinke, C. G.
Jones, and A. Zadra, 2006: Diurnal cycle of surface-flux probability distributions in
regional climate models. EGU Annual Meeting.

Takle, E. S., J. Roads, B. Rockel, W. J. Gutowski, Jr., R. W. Arritt, I. Meinke, C. G.
Jones, and A. Zadra, 2006: Do regional climate models perform better on their home
domains? A transferability intercomparison. EGU Annual Meeting.
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Takle E. S., M. Jha, C. J. Anderson, and P. W. Gassman, 2006: Climate change impacts
on the hydrology of the Upper Mississippi River Basin as determined by an ensemble of
GCMs. 20" Conference on Hydrology, Amer. Meteor. Soc. Atlanta GA.

Takle E. S., and Z. Pan, 2006: Climate change impacts on agriculture. Third ICTP
Wor kshop on the Theory and Use of Regional Climate Models. International Centre for
Theoretical Physics, Trieste, Italy 29 May — 9 June 2006. [Invited].

Takle, E. S., B. Rockel, W. J. Gutowski, Jr., J. Roads, R. W. Arritt, I. Meinke, and C.
Jones, 2006: Transferability Working Group (TWG) of the GEWEX Hydrometeorology
Panel. Third ICTP Workshop on the Theory and Use of Regional Climate Models.
International Centre for Theoretical Physics, Trieste, Italy 29 May — 9 June 2006.
[Invited].

[1I. INSTRUCTION, INSTRUCTIONAL PUBLICATIONS, AND ADVISING
A. COURSES TAUGHT ( U=UNDERGRADUATE, G=GRADUATE)

Introduction to meteorology for majors (U)
Atmospheric thermodynamics (U)
Synoptic meteorology (U)

Dynamic meteorology (G)

Mathematical methods in climatology (G)
Air pollution (U, G)

Boundary-layer meteorology (G)

Global change (U, G)

V. RECENT NATIONAL AND INTERNATIONAL PROFESSIONAL ACTIVITIES

Member, Proposal Review Panel, Midwestern Center of the National Institute for Global
Environmental Research (USDOE) (1994)

Member, Organizing Committee, Ninth Symposium on Meteorological Observations and
Instrumentation. Charlotte, NC. Amer. Meteor. Soc., March 1995.

Member, Configuration Control Board, EOLSS Encyclopedia of Life Support Systems
(1996-)

Member, NSF Review Team to review the Advanced Study Program, National Center for
Atmospheric Research

Member, Executive Committee, Program for the Advancement of Geoscience Education.
University Corporation for Atmospheric Research (1997-)

Member, Program Committee, Tenth Symposium on Meteorological Observations and
Instrumentation, Phoenix, AZ

Member, secretary, chair, National Technical Advisory Committee, the National Institute
of Global Environmental Change of the Department of Energy, 1998-2002

Consultation with UN Food and Agriculture Organization, Rome

Represented International Institute of Theoretical and Applied Physicsin meetings at
Cairo Office of UNESCO, Ain Shams University (Cairo), Cairo University
(Cairo), and Suez Canal University (Ishmalia)
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Member of ISU/IITAP delegation to visit Beijing, Zhengzhou, Pindingshan, Nayang, and
Shanghai to establish sustainable development project.

Atmospheric Science Editor, Earth Science Reviews (Elsevier)

Member, Executive Committee, Board of Oceans and Atmosphere (BOA) National

Association of State Universities and Land Grant Colleges, 1999 - 2001.

Member, University Relations Committee, University Corporation for Atmospheric
Research 2000-03

Member, Review Committee, Environmental Research Division, Argonne National
Laboratory (USDOE), 2001-2003

Member, Board on Meteorological and Oceanographic Education in Universities,
American Meteorological Society. (2000-03)

Member, NSF team reviewing the Advanced Study Program at the National Center for
Atmospheric Research (2001)

Member, NSF Review team for Distinguished Teaching Scholar Award (2001)

Member, International Organizing Committee, International Conference on Wind effects
on Trees. Karlsruhe, Germany , 16-18 September 2003

Chair, Transferabiltiy Working Group, GEWEX Hydrometeorology Panel, WCRP.
(GEWEX=Global Energy and Water Experiment; WCRP = World Climate
Research Programme)

Member, Review Team evaluating Cooperative Institute for Atmospheric Sciences and
Terrestrial Applications of the National Oceanic and Atmospheric
Administration, Reno, NV. May 2004

Chair and Organizer, 14th Biennial Meeting of Heads and Chairs of Programsin
Atmospheric, Oceanic, Hydrologic and Related Sciences. Boulder CO, 14-15
October 2004.

Member, National Technical Advisory Committee, the National Institute of Global
Environmental Change of the Department of Energy, 2004-2005

Member, NASA Review Panel for Inspiring the Next Generation of Earth Explorers:
Integrated Solutions for K-16 and Informal Education. (2005)

Member, NOAA Climate Transition Program Review Panel (2005)

Associate Editor, Journal of Applied Meteorology and Climatology 2006-

Member, UCAR Unidata Policy Committee, 2004-2007

Member, National Research Council (NRC) study committee entitled Developing
M esoscale Meteorological Observational Capabilitiesto Meet Multiple National
Needs, 2007-08

Member, Review Team, Millersville State University Meteorology Program, 2007

V. CONSULTING EXPERIENCE

Climate data analysis

Weather-related motor vehicle accidents
Roadway and bridge frost
Weather-related personal injury accidents
Industrially generated fog
Weather-related agricultural damage
Weather-related structural damage
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Reference materials
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Chen, M., D. Pollard, and E. J. Barron, 2003: Comparison of future climate change over North
America simulated by two regional models. J. Geophys. Res. 108, No. D12, 4348,
doi:10.1029/2002JD002738.

Diffenbaugh, N. S., J. S. Pal, R. J. Trapp, and F. Giorgi, 2005: Fine-scale processes regulate the
response of extreme events to global climate change. Proceedings of the National Academies of
Science, 102, 15774-15778.
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lowa State University Global Change Course, 2004: [ http://www.meteor .iastate.edu/gccourse/]
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Scientific Basis. Contribution of Working Group | to the Third Assessment Report of the
Intergovernmental Panel on Climate Change [Houghton, J. T., Y. Ding, D. J. Griggs, M.
Noguer,, P. J. van der Linden, X. Dai, K. Maskell, and C. A. Johnson (eds.)] Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA 881 pp. [Available
online at http://www.grida.no/climate/ipcc_tar/wgl/index.htm].

IPCC (Intergovernmenta Panel on Climate Change), 2001: Climate Change 2001: Impacts,
Adaptation and Vulnerability. Contribution of Working Group |1 to the Third Assessment Report
of the Intergovernmental Panel on Climate Change [McCarthy, J. J., O. F. Canziani, N.A. Leary,
D. J. Dokken, and K. S. White (eds.)] Cambridge University Press, Cambridge, United Kingdom
and New York, NY, USA 1032 pp. [Available online at
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IPCC (Intergovernmenta Panel on Climate Change), 2001: Climate Change 2001: Synthesis
Report. A Contribution of Working Groups |, 11, and 111 to the Third Assessment Report of the
Intergovernmental panel on Climate Change [Watson, R. T., and the Core Writing Team (eds.)]
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NOAA, 2004: Decrease in Northern Hemisphere sea-ice extent.
[ http://www.ncdc.noaa.gov/img/climate/research/2002/ann/NH_sea ice_extent.gif]

Parmesan, C., and G. Y ohe, 2003: A globally coherent fingerprint of climate change impacts
across natural systems. Nature, 421, 37-42.

Thompson, L. G., and Co-authors, 2002: Kilimanjaro ice core records: Evidence of Holocene
climate changein tropical Africa. Science 298, 589-593.

University of Wisconsin Extension, 2004 Lake Mendota Ice Record.
[ http://www.uwex.edu/sco/icemend.html]

US Global Change Research Program, 2000: National Assessment of the Potential Consequences
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Annual mean global surface temperatures for 1880 through 2006 as reported by the
National Climatic Data Center

(http://www .ncdc.noaa.gov/img/climate/research/2006/ann/glob_jan-dec-error-bar_pg.gif)
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Annual mean surface temperatures for the US for 1895-2006 as reported by the
National Climatic Data Center

(http://www.ncdc.noaa.gov/img/climate/research/2006/ann/Reg1 10DvOOElem02_01122006-
pg.gif).
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Annual temperature trends for the period 1976-2000 (IPCC, 2001)

(d) Annual temperature trends, 1976 to 2000
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Winter season (December-January-February) temperature trends for the period 1976-

2000. Temperature scale as in Figure 4 (IPCC, 2001).

(a) DJF temperature trends, 1976 to 2000
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