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¢ƻŘŀȅΩǎ 5ƛǎŎǳǎǎƛƻƴ 

ü Climate Trends - including Ohio 

ü Climate Change vs Variability vs Warming  

ü Climate Changes Underway and 
Projections 

üClimate Impacts on Ohio ς Example 

üNOAA National Water Resources Outlook 

üSummary 

üQuestions/Comments 
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Global Trends and Projections 
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Regional Temperature/Rainfall Trends  

üTrend in Ohio has 
been for warming 
from 1976 to 
recently 

üTrend in Rainfall 
has been for 
increased rainfall 
from 1976 to 
recently 

üMuch of the 
increase has been 
in late summer 
through autumn 
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Regional Storm Trends 

 
üNatural variability in the system does account for 

some of the change, climate system is always 
ŎƘŀƴƎƛƴƎΣ ōǳǘ ǿŜ ŎŀƴΩǘ ŜȄǇƭŀƛƴ ŀƭƭ ǘƘŜ ŎƘŀƴƎŜ 
through natural processes 

ü1900 to 1950s was very active then less active period 
from 1960s to 1990s 

üWe have now returned to a more active period with 
INCREASED RISK! 
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ω Most trends are up 
especially from Deep South to 
Ohio Valley and Northeast.  
 
ω For Ohio, streamflows trends 
are up in 2-3 of the 4 seasons 
for minimum and median 
flows, especially autumn and 
late summer 
 
ω Little change to all seasons in 
Ohio for maximum flows 
 

 

  

              
Credit: USGS 

Climate Trends in Hydrology  

 

USGS Median Daily Flows 

USGS Maximum Daily Flows 
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Change vs Variability vs Warming 

üClimate Change  - the one constant:  ¢ƘŜ 9ŀǊǘƘΩǎ 
climate continues to change naturally over time 
όƛŎŜ ŀƎŜǎ ŜǘŎΧύ 

üGlobal Warming: associated with  human 
induced global influence (post agriculture, post 
industry) 

üNatural Variability: Seasonal, Interannual, 
decadal, multi-decadal climate shifts/cycles that 
would occur with or without us 
üOften cyclic (ENSO or PDO or NAO) sometimes not (volcanoes) 

ü Varies from seasonal cycles to decades  
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   Change vs Variability vs Warming 
   Decadal + ENSO + Regional + Local + Noise 

    Should not underestimate the ñnoiseò=our (in-) ability to  

     measure correctly: leaving room for surprises!  

 

 

In the face of uncertainty, adaptation 
procedures need to be developed which 
do not rely on absolutely precise 
projections of change 
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Separating Human and Natural 

Influences on Climate 
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Global mean temperatures are rising faster with time  

150   0.045°0.012 
100   0.074°0.018 

50    0.128°0.026 

25    0.177°0.052 

Warmest 13 years:  
2010,1998,2005,2003,2002,2004, 

2006, 2001,1997,1995,1999,1990,2000  

Period      Rate 

 

 

 

 

 

Years  /̄decade 

Trenberth 
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Projected Temperature Change (° F)  
from 1961-1979 Baseline 

Climate changes are underway in the U.S. 
and are projected to grow 

Higher Emissions Scenario 

Present-Day 
Change 

(1993-2007) 

Near-Term Projected 
Change 

(2011-2029) 

Lower Emissions Scenario 

Mid-Century (2041-2059 average) End of Century (2081-2099 av.) 
Significant impacts on:  
Å Water resources 

Å Energy supply and use 

Å Transportation 

Å Agriculture 

Å Ecosystems 

Å Human health 

Å Society 
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Projected Change in Precipitation by 2080-2099 

Climate changes are underway in the U.S. 
and are projected to grow 

Å Confidence in 
precipitation projections 
generally lower than for 
temperature 
 

Å Good confidence in 
overall pattern (wetter  
north, drier south)  
 

Å Less confidence in exact 
location of transition  

Winter 

Summer 

Spring 

Fall 

Higher emission scenario 
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Climate Change -Heavy Rainfall 
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Snowfall, Melt and Streamflow 

Snowmelt impacts from current time to late 
this century  
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Observed and Projected Changes in Plant Hardiness Zones 

Your own backyard 

Widespread climate-related impacts are 
occurring now and are expected to increase 

2006 1990 

Lower 

Emissions 

Scenario  

by 2090 

Higher 

Emissions 

Scenario 

by 2090 
Source: USDA Source: National 

Arbor Day 

Foundation 
Source: CMIP-3 

Source: CMIP-3 

Major shifts in species are expected, such as maple-beech-

birch forests being replaced by oak-hickory in the Northeast. 

Insect infestations and wildfires are projected to increase as 

warming progresses.  
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Climate Impacts on Ohio - Example 

Å North Atlantic 

Oscillation ï 

relationship between 

low pressure near 

Greenland and high 

pressure in the 

Atlantic 

Å Great influence on 

Ohio weather 

Å Longer-term climate 

change can impact 

shorter-term weather 

and climate events 

Å NAO has been more 

negative since early 

2000s 

 
Credit: Columbia University 


