
ñThe world we have created 

to date as a result of our 

thinking thus far has 

problems that cannot be 

solved by thinking the way we 

were thinking when we 

created them.ò 

Albert Einstein
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Climate Change

Å¢ƘŜ 9ŀǊǘƘΩǎ 
Climate Is 
Changing

ÅHumans Are 
Causing This 
Change



Warming of the climate system is 

unequivocal , and since the 1950s, 

many of the observed changes are 

unprecedented over decades to 

millennia. The atmosphere and ocean 

have warmed, the amounts of snow 

and ice have diminished, sea level has 

risen, and the concentrations of 

greenhouse gases have increased 

IPCC 2013 AR-5 Finding #1



IPCC 2013 AR-5 Finding #11

Human influence has been detected in warming of the 
atmosphere and the ocean, in changes in the global 
water cycle, in reductions in snow and ice, in global 
mean sea level rise, and in changes in some climate 
extremes . . . This evidence for human influence has 
grown since AR4. It is extremely likely that human 

influence has been the dominant cause of the 
observed warming since the mid-20th century.



Organizations That Concur With Findings That 
(1) Climate Is Changing and (2) Humans Are Causing It



No Issue 
Quite Like 
Climate 
Change



Climate Change Scenarios

COP 21 

TARGET





In the recent past 

Houston 

averaged less 

than 20 days per 

year over 100° F.

In 2080-2090, 

using a lower 

emissions 

scenario, models 

predict 20-30 

days over 100° F

In 2080-2090, 

using a higher 

emissions 

scenario, models 

predict 100-120 

days over 100° F

U.S. Global Change Research Program, 2009 Report





Climate Change ςJohn Nielsen-Gammon Texas State Climatologist
ÅTexas temperatures have been increasing for the past 40 years. 

ÅThe rate of change (so far, about a degree to a degree and a half 
Fahrenheit) is similar to what would be expected given the global trends. 

ÅSo it appears to be largely anthropogenic and should be expected to 
continue.





Heat-Related Deaths Increase to 2100





Climate Change and Mosquito Activity



Climate Based Concerns





Change in Future Water Demand              
With and Without Climate Change



U.S. Global Change Research Program, 

2009 Report

Climate Change - John Nielsen-Gammon 
Texas State Climatologist

Texas overall rainfall has increased by 
about 5-8% over the past century, except 
for West Texas, which has seen little 
change. 

Climate projections from models are 
inconsistent and tend to favor a 
decrease, so the future for Texas 
precipitation is unclear (though large 
changes are unlikely).





Conclusions (for the year 2100)

Climate Change Cause
1.River basin temperature changes by >3.5° C (6.3° F)

2.Inland Precipitation decreases by 15%

3.Coastal temperature changes by 3.0 ï3.5° C (5.4-6.3° F)

River-Bay System Effect
1.Annual river basin runoff decreases by 7.5%

2.Frequency of years with annual flow less than 1,000 cu ft/sec 

increases by 35%

3.Average River flow decreases by 120,200 ac ft/yr for the Guadalupe 

and 42,000 ac ft/yr for the San Antonio River.  (Total loss of fresh water 

to San Antonio Bay is 162,200 ac ft/yr.)

4.Concomitantly, evaporation from San Antonio Bay increases by 

108,000 acre ft/yr, resulting in a total fresh water deficit of 270,200 ac 

ft/yr with respect to current climate conditions.

5.These effects will be near linear in time from the present to the year 

2100.



No Serious Consideration of Climate Change











Bird Migration Affected By Climate Change



Status Report on 
Coral Bleaching 

Around the World 
1998, 2006



Climate Change - John Nielsen-Gammon
Texas State Climatologist

ÅTexas frequency of extreme daily rainfall has increased by about 20% 
over the past century. 

ÅExtreme rainfall is more robustly connected to global climate change 
than is total rainfall, and that trend should be expected to continue 
also.



Annual average frequency of storms with extreme precipitation in the United States from 
1948ς2006.  Analysis of the slope of this graph shows that storms with extreme levels of 
precipitation have increased in frequency by 24 percent across the continental United States 
over this time period. With 95 percent confidence from the t-test, the average increase in 
extreme precipitation frequency lies between 22 and 26% 



Projected changes in light, moderate, and heavy precipitation in the United States by 2090. 

Projected changes in light, moderate, and 
heavy precipitation in the United States by 
2090. 



How will climate change manifest 

itself?

Consider a weather event with a 

temperature probability given by the 

left hand curve in a.  Notice the low 

probability of a hot event.

Consider that climate change has 

shifted the entire curve to the right 

because of increased amounts of 

energy in the atmosphere.  Now notice 

the increased probability of a hot 

event.

Climate change may change the 

probability distribution in other ways 

as shown in b and c.

Regardless, the probability of a hot 

event becomes greater.

a

b

c



Munich Re





Tropical Storm Allison





Memorial Day 
Flood 2015



Tax Day Flood
April 2016

https://i1.wp.com/spacecityweather.com/wp-content/uploads/2016/04/042616_raintotals.png
https://i0.wp.com/spacecityweather.com/wp-content/uploads/2016/04/hcfcd-report22.jpg
https://i0.wp.com/spacecityweather.com/wp-content/uploads/2016/04/042616_newfloodrecords.png


Hurricane Heat Pump



Sea surface temperature and PDI - Power Dissipation Index 



FEMA Storm #36

250 Year Storm Event

Sea Level Rise to 2085





Climate Change ςSea Level Rise





Marsh Migration Necessity




