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El Reno OK Tornado - EF5 - 2.6 miles wide - May 31,2013 



Oklahoma Panhandle Jan 12, 2014 



Lubbock, TX - Oct 17, 2011 



Gary Varvel – The Indianapolis Star 
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ELLIS CO EXT OFC

BOX 157

COURTHOUSE

ARNETT, OK 73832

(580) 885-7775

Name :

Location :

Lab ID No.: : 683005

Customer Code : 23

Sample No. : 5267

Received : 4/1/2013

Report Date : 4/2/2013

SOIL TEST REPORT

- Routine Test - - Secondary Nutrients - - Micronutrients -

pH: 6.1 SO4-S (lbs/A) Fe (ppm): 29.8

Buffer Index: 7.5 Surface: 7 Zn (ppm): 0.5

NO3-N (lbs/A): Subsoil: B (ppm): 0.1

Surface: 5 Ca (lbs/A): 882 Cu (ppm): 0.6

Subsoil: Mg (lbs/A): 188

Soil Test P Index: 78 (39 ppm)

Soil Test K Index: 241 (120 ppm) - Additional Tests -

INTERPRETATION AND REQUIREMENTS FOR Corn (YIELD GOAL = 80 )

- Test - - Interpretation - - Requirement - - Recommendations and Comments -

pH Adequate No lime required

Nitrogen Deficient 78 lbs/Acre N

Phosphorus Adequate None

Potassium 98 % Sufficient 6 lbs/Acre K2O annually

Sulfur Adequate None

Calcium Adequate None

Magneisum Adequate None

Iron Adequate None

Zinc Adequate None

Boron Adequate None

Signature
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Vostok Ice Core air temperature and carbon dioxide analysis 



Vostok Ice Core air temperature and carbon dioxide analysis 



Vostok Ice Core air temperature and carbon dioxide analysis 



Vostok Ice Core air temperature and carbon dioxide analysis 















Joe Diffie 
Third Rock from the Sun 

http://youtu.be/vlAa0IGCXCw 
3:30 

http://youtu.be/vlAa0IGCXCw
http://youtu.be/vlAa0IGCXCw


Cause and Effect 
--- 

Chain of Events 
--- 

All of the Chaos 

 Makes Perfect Sense 









Greenland ice loss, Khan 2010 Antarctic ice loss, Chen 2009 



Greenhouse Effect 





• PDO = Pacific Decadal Oscillation 

• ENSO = El Nino – Southern 

Oscillation 

• AO/NAM = Arctic Oscillation/Northern 

Annular Mode 

• NAO = North Atlantic Oscillation 

• AMO = Atlantic Multi-Decadal 

Oscillation 

• IOD = Indian Ocean Dipole 

• SAM = Southern Annular Mode 



Key Climate Indicators 





5th Assessment 









Temp 1991-2011 vs 1901-1960 



Seasonal Temp  - 1895-2010 



1991-2011 

1901-1960 

compared to 



Precip 1991-2011 vs 1901-1960 



Heavy Rain Events 1958 to 2011 

Amount of 

rain in top 

1% of all 

rain events 

 

More rain in 

heavy 

events, 

but fewer 

events 



Iowa - # Rain days 1.25” or more 



 
January 23, 2014 

2014 OCES Conference 

Shift Happens 



Plant Hardiness Zone Shift 



Arctic tundra shift – sedges to alder 

58 

Credit: Torree Jorgenson, North Central Alaska - Coville River Delta 



Willow and Alder - near Lake Selawik, Alaska  



Willow and Alder - Near Lake Selawik, Alaska  



Mountain Pine Beetle crossed Colorado Continental Divide in 2009 



Biological Shift 

• Mountain Pine Beetle at higher elevations 

and attacking new species 

• Bird overwintering locations have shifted 

north (107 species of 305 since 1966) 

• Ornamental species shift north 

• Loss of bentgrass greens in southern 

Oklahoma 





# of Fires & Acres Burned 





33 crops (1973 to 2005) 

 ***one below 100 million 

8 crops (2006-2013) 

 ***four below 100 million 

 

   2006 – drought 

 

   2007 – late freeze 

     & rain at harvest 

 

   2009 – late freeze 

 

   2011 – drought 
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Double the food by 2050 

From Ag Equipment Intelligence, Barry Bannister, Stifel-Nicolaus 
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2071-2099 

 

compared to 

 

1971-2000 

 

(30 years) 







Precip – 1971-2000 vs 2071-2099 



2071-2099 

 

compared to 

 

1971-2000 

 

(30 years) 



2071-2099 

 

compared to 

 

1971-2000 

 

(30 years) 



Projected 

Change in Soil 

Moisture 

 

1971-2000 

vs 

2041-2070 

& 

2071-2100 



Loss of herbicide efficacy 

Round-up, Ziska 1999 



5-year 

moving 

averages 

from 

2000 

baseline 



What can we do? 



Ag has always been adapting 
• New crop varieties 

• Nitrogen use efficiency 

• LEPA pivots and drip 

• No-till and reduced tillage 

• New crop rotations 

• Weather monitoring 





On Farm Weather Stations 



Oklahoma Mesonet Tower Locations 



Air temperature  

Rainfall 

Relative humidity 

Soil moisture 

Soil temperature 

Solar radiation 

Station pressure 

Wind direction 

Wind speed 

Mesonet    Measurements 



Chickasha Mesonet Site 

Madill Mesonet Site 



Medicine Park Mesonet Site 



Oklahoma Mesonet 

Established 1994 





mesonet.org 







mesonet.org 











Decision Action Triggers 

Shift from calendar-based management 

to weather-based management. 
 















ET Weather Variables 









Soil Moisture 

Sensors 

2-inch 

10-inch 

24-inch 



Plant Available 

Water 
4-inch 

16-inch 

32-inch 















National Weather 

Service  

and NOAA 
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Thanks! 
--- 

Al Sutherland 

albert@mesonet.org 

--- 

mesonet.org 


