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WHETHER AN 
EVENT TURNS 

INTO A 
DISASTER IS 

DETERMINED 
BY THREE 
FACTORS



EXPOSURE



URBANIZATION

Urbanization exacerbates 
flood response and total 
rainfall
For Hurricane Harvey, it 
made its floods 20 times 
more likely
Zhang et al. (2018)



Washington Post, USGS



Washington Post, USGS



MAINTENANCE



AVIATION - D
BRIDGES – C+
DAMS – D
DRINKING WATER – D
ENERGY – D
HAZARDOUS WASTE – D+
LEVEES – D
PORTS - C+
RAIL - B
ROADS - D

FOR THE US AS A WHOLE, 
MOST INFRASTRUCTURE 
GETS A FAILING GRADE



SOCIAL 
VULNERABILITIES



WHETHER AN 
EVENT TURNS 

INTO A 
DISASTER IS 

DETERMINED 
BY THREE 
FACTORS





We get floods



…and hurricanes



water shortages



record-
breaking fires



Rain and flood



THESE ASSUMPTIONS DETERMINE…

RESIDENTIAL + COMMERCIAL 
BUILDING CODES

WHAT TYPES OF CROPS WE 
GROW, AND WHERE

FLOOD ZONES WATER PLANNINGINVESTMENT IN SNOW 
REMOVAL CAPACITY--OR NOT

AND MUCH MORE …

THE ENERGY DEMAND WE 
PLAN FOR



PLANNING FOR THE 
FUTURE BASED ON THE 
PAST IS LIKE DRIVING 
DOWN A ROAD, 
LOOKING IN THE REAR-
VIEW MIRROR.



IT WORKS … 
WHEN 
CLIMATE IS 
RELATIVELY 
STABLE 





WHAT’S 
HAPPENING 
IN TEXAS?

• Every season has been warming since the 1950s
• Winter is warming fastest



What’s 
happening in 
the U.S.?





SIX

SIX SEVEN



Heavy rainfall is 
becoming more 
frequent, as 
warmer air holds 
more water vapor



Not just normal storms, 
but hurricanes too

1. More rain
2. Intensifying faster
3. Stronger
4. Slower



WHAT DOES THE 
SCIENCE SAY 
ABOUT HARVEY?

•More intense precipitation 
(15%, van Oldenborgh et al. 
2017)
•More precipitation overall 

(38%, Risser and Wehner, 2017)
• Sustained and intensified by 

high ocean heat (Trenberth et 
al. 2018) 
• Significantly greater economic 

damages (75%, Frame et al. 
2020)





As the Arctic warms 2x faster than 
the rest of the world, it makes the jet 
stream wavier.



The question is not, “did climate 
change cause this event?” 

The question is, “did climate change 
make it worse?”

YES



How can we 
reduce the risk of 

DISASTER?





STEP ONE: What concerns do we already have?

COASTAL INFRASTRUCTURE AT RISK 
OF FLOODING DURING HURRICANES 

AND STORM SURGE

INLAND INFRASTRUCTURE AT RISK OF 
FLOODING DURING EXTREME 

RAINFALL EVENTS



STEP ONE: What concerns do we already have?

SOCIAL JUSTICE AND 
ECONOMIC INEQUALITY

AGING INFRASTRUCTURE AND 
COSTLY REPAIRS



STEP ONE: What concerns do we already have?

AIR QUALITY 
AND HEALTH IMPACTS

ECOSYSTEM CONSERVATION, 
SUCH AS FRESHWATER 

INFLOWS TO GALVESTON BAY



STEP TWO: How do these connect to climate?

HEATWAVESHEAVY RAINFALL 
EVENTS

DROUGHT



THEN WE ADD IN FUTURE CHANGES –
THAT DEPEND ON OUR CHOICES

SIMILAR TO THE 
PATH WE’RE 
CURRENTLY ON

MOST SIMILAR TO 
THE PATH THE CITY 
OF HOUSTON IS 
AIMING FOR



WE TRANSLATE GLOBAL MODEL PROJECTIONS INTO LOCAL-
SCALE INFORMATION



TO SEE 
WHAT THIS 
MEANS FOR 

TEMPERATURE

Every season is getting warmer

Summer is getting longer

We are seeing more hot days and 
warm nights

The hottest days are getting hotter 
and heatwaves are getting longer



…Precipitation 



Sea level rise

SURGING SEAS, CLIMATE CENTRAL





We don’t need to move 
climate change up anyone’s list

Whatever we care about is already being 
affected today. Resilient planning requires 
incorporating climate changes tomorrow.



Plan for the curve in the 
road to ensure a safe future 

for us all




