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Was 2012 a Taste of Growing 
Seasons to Come?
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Drought Futures

John	
  Tyndall

Svante	
  Arrhenius

• once thought of cycles

• now: what about global warming?

• well underway, long understood

late 1800s



Global Warming: 
Many Faces

• temperature - ocean, atmosphere
•melting mountain glaciers, ice caps
• loss of sea ice area and thickness
• sea level increase
• increased water vapor in atmosphere



Predictability
• some features of AGW more predictable 

than others

• precipitation changes are especially difficult



Climate Models

IPCC	
  2007

Huge computer models 
include:
•Atmosphere

•Clouds

•Oceans

•Topography

•Rainfall

•Radiant heat
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Predictions of 2030ish, compared to 1951-2000

Seager, R., Ting, M., Li, C., Naik, N., Ben Cook, Nakamura, J., 
& Liu, H. (2012). Projections of declining surface-water 
availability for the southwestern United States. Nature 
Climate Change, 3(1), 1–5. doi:10.1038/nclimate1787



Predictions of 2030ish, compared to 1951-2000

Seager, R., Ting, M., Li, C., Naik, N., Ben Cook, Nakamura, J., 
& Liu, H. (2012). Projections of declining surface-water 
availability for the southwestern United States. Nature 
Climate Change, 3(1), 1–5. doi:10.1038/nclimate1787

Precip
July-Sept

insignificant



Predictions of 2030ish, compared to 1951-2000

Seager, R., Ting, M., Li, C., Naik, N., Ben Cook, Nakamura, J., 
& Liu, H. (2012). Projections of declining surface-water 
availability for the southwestern United States. Nature 
Climate Change, 3(1), 1–5. doi:10.1038/nclimate1787

Precip - Evap
July-Sept



Water Balance Futures

• Wisconsin on the good side of “rich get 
richer” possibility for annual precip

• Evaporation will increase with warming

• Higher temperatures bigger worry
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average summers much hotter 
than any we’ve known 2100



Above ~29°C (84°F) corn yield drops dramatically

Schlenker, W., & Roberts, M. J. (2009). Nonlinear temperature effects indicate severe 
damages to U.S. crop yields under climate change. Proceedings of the National Academy of 
Sciences, 106(37), 15594–15598. doi:10.1073/pnas.0906865106

30-82% drop in 
US yield, by 
2100 possible



Kucharik, C. J., & Serbin, S. P. (2008). Impacts of recent climate change on 
Wisconsin corn and soybean yield trends. Environmental Research Letters, 

3(3), 034003. doi:10.1088/1748-9326/3/3/034003

In	
  Wisconsin…
• Warming	
  and	
  rain	
  increases	
  1976-­‐2006	
  explained	
  
• 40%	
  of	
  corn	
  yield	
  increase,	
  
• 35%	
  of	
  soybean

• BUT,	
  for	
  each	
  1°C	
  (1.8°F)	
  warming	
  will	
  decrease	
  
• corn	
  (13%)	
  and	
  soybean	
  (16%),	
  
• parNally	
  offset	
  by	
  precip	
  increases	
  in	
  some	
  counNes



• No indication that drought will increase

• Temperatures sure to increase

• Crops and animals increasingly impacted by 
temperature extremes

• Wisconsin agriculture can & will adapt in 
coming decades, BUT...

Summary



World Bank (2012). Why a 4°C Warmer World 
Must be Avoided (pp. 1–106). World Bank.

We are just getting 
started...

already committed to a 
much warmer future.
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http://erdo.ca/programs/crisis/view/id/217
http://blogs.nature.com/news/2009/10/
us_moves_to_protect_polar_bear.html
http://kretscham-obercunnersdorf.de/infant-
pictures

The great significance of 
global warming lies......

elsewhere and 
beyond our lifetimes.


