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Presenter
Presentation Notes
Today’s presentation is titled ‘Preparing for Rain and Flooding and San Francisco’.
 
This presentation was compiled by the San Francisco Department of Public Health’s Climate and Health Program and Department of Emergency Preparedness and Response. 
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Get to Know
the Facts

e What is climate change?

| B4l

* How does flooding affect
San Francisco?

* How does flooding affect
your health?

e \What can you do to prepare?



Presenter
Presentation Notes
Sometimes when we think of ‘climate change’, we think of some of the ways ‘climate change’ is covered in the news: ice bergs and polar bears—and we think that climate change is something that’s happening far away, or far in the future, and won’t have that much impact on our lives. 
 
The purpose of this presentation is to say “no, climate change impacts us here in San Francisco, and its impacting us right now”. And one of the main ways climate change is going to impact us is it’s going to increase the amount of flooding in San Francisco. 
 
By the end of this presentation, we want you to be able to better understand some of the general causes and effects of climate change, but also specifically how climate change will increase flooding in San Francisco, how that may impact your health, and lastly, what you can prepare for it. 


Weather vs. Climate?

Weather Climate

can change anytime IS a particular weather
and varies a lot pattern of a region
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Presentation Notes
Q: Can someone tell me the difference between weather and climate?
 
If no one answers: To put it simply: Climate is overall, while weather is day-to-day or week-to-week. A good example I’ve heard is take an athlete—like Steph Curry. He might be one of the top 3 or 4 players in the league, but he also might have a bad night every now and then. Does that make him a bad player? To determine whether someone is a good or bad player, you have to look at a longer period of time than one game. 
 
Similarly, climate is overall and weather is what happens daily. For example, the climate of Hawaii may be warm and wet, but on a particular day, it may be cold or dry. But that doesn’t mean the climate of Hawaii is cold. So weather is daily, and to determine climate we have to look at trends over a long period of time. 
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What is Climate Change?

10 Hottest Years: All since 1998
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So what is climate change? Climate change is any change to those trends over a long period of time. 
 
Right now, we’re experiencing global warming – the average surface temperatures on earth are rising.
 
The burning of fossil fuels —coal, oil, gas—releases carbon dioxide and other greenhouses gases into the atmosphere. These gases stay in the atmosphere and act like a blanket and trap heat. This causes global temperatures to increase. 
 
As you can see in the graph, all of the 10 overall hottest years in recorded history have been since 1998. 
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of Climate Change
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Presenter
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How do high global temperatures change climate patterns? 
 
It’s like a cascade.
 
These high temperatures melt polar ice caps and cause sea levels to rise. High ocean temperatures can also increase evaporation and change precipitation patterns. Warm oceans can also make certain toxic algae grow faster. 
 
Other weather impacts of climate change include extreme heat, drought, worse air quality, changes in habitats for mosquitos other animals, and longer growing seasons for allergen-producing plants. 



Linking
Climate
Change
to
Health
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Presentation Notes
How does climate change impact health? Health impacts from extreme weather events can be direct or indirect.
 
Direct effects are health impacts resulting directly from the event. These impacts include heat stroke from extreme heat, injuries from extreme storms, or respiratory illness from poor air quality. 
 
Indirect effects are downstream or cascading health impacts that include food insecurity caused by poor agricultural output during a drought, health effects associated with income loss and job insecurity due to flooding, and increased rates of anxiety and depression as a result of stress and isolation during extreme heat events.
 
Today, we’re going to be look at the health impacts of flooding. 
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So how exactly does climate change cause flooding in San Francisco? 
 
As a peninsula, San Francisco is vulnerable to flooding– often called flood inundation. 
San Francisco tends to have wet years and dry years and this is expected to continue. Yearly rain levels will continue to fluctuate between wet and dry extremes. But wet years will get wetter. Dry years will get drier. More of the rainfall will be concentrated in extreme storm events. 
 
We call these extreme storm events ‘Pineapple Express’ storms because the weather system travel from Hawaii. These Pineapple Express storms have a lot of wind and rain and can cause flooding in San Francisco; along underground creeks and in other low-lying areas. 
 
This precipitation map shows which census blocks are most vulnerable to rainfall-related flooding. They often match San Francisco’s underground creeks.
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FLOODING:
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Additionally, because of the melting of the ice caps, Bay Area sea levels will rise. 
 
Scientists expect sea levels to rise in SF by 7-15 inches by 2050, and 26-46 inches by 2100. The temporary storm surge from these extreme storm events can raise sea levels an additional 42 inches! 
 
This means much of San Francisco’s coastline is vulnerable to flooding; especially along the low-lying areas near the Embarcadero and the Southeast quadrant of the city. 
 
Sea level rise + storm surge map shows what 77 inches of flooding would look like in San Francisco
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EXAMPLE:

December 11,
2014

Storm Surge: 18 inches
Precipitation: 3.4 inches

Results:

¢ 80,000 homes & husiness without power
e All SFUSD schools closed for day

e BART & MUNI delays & closures

e Nearly 300 flood inundation-related 311
calls

e (Great Highway closed & traffic diverted
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Do you remember the big storm we had December 2014? 
 
That’s an example of a Pineapple Express extreme storm. 
 
Describe the slide— 


S0 how
does flooding =
Impact

my health?
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So how does flooding impact health? 
 
We’ll quickly go through some examples.
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Injuries

Most Common:

¢ Blunt trauma

e Sprains

e Motor vehicle crashes

e Bike/Pedestrian injuries
e Electrocution
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Presentation Notes
Injuries are a direct impact of flooding, and can include blunt trauma from falling trees, sprains and other injuries from slips on slick pavement, Automobile, bicycle, and pedestrian collisions and electrocution from downed power lines
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Presentation Notes
Foodborne Illness is another health impact. An example of this happened in 2015. High ocean temperatures coincided with a record breaking algae bloom along the West Coast of the United States. The toxic algae produced record levels of the neurotoxin Domoic Acid. Human consumption of shellfish contaminated with this neurotoxin can have significant health impacts. This toxic algae bloom impacted fisheries and shellfish and Dungeness crab harvesting was closed. 
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Respiratory lliness

* Stormwater Intrusion / Household Dampness ==
e Exposure to Mold

People living in moldy homes are...

..B0% more likely to ..33% more likely ..80% more likely to 447 mora likely to ..52% more likely to have | |..linked to a 50% increase
currently to have ever been cough. wheeze. upper respiratory tract in the odds of having at
have asthma. diagnosed with asthma. symptoms. least four colds in a year.
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Respiratory illness is one of the major health impacts of flooding and extreme storms. Flooding and dampness is associated with mold growth, and mold growth is linked to many health impacts. These impacts are often underreported and can occur long after the flood or storm event. 
 
Health impacts of mold exposure include: cough/wheeze, pneumonia, it can trigger asthmatic symptoms, skin or eye irritation, nasal congestion, upper respiratory tract infections, headache, and can even cause mental health impacts. 
 
After a several seasons of drought, El Paso Texas experienced heavy rain that led to a high increase of allergies and respiratory conditions. 43% of residents surveyed reported increased allergies & respiratory conditions
 
Children are particularly vulnerable because a child’s respiratory rate can be two-to-three times higher than an adult respiratory rate, so a child will experience the effects of poor air quality to a greater degree. Other vulnerable populations include the elderly, and people with pre-existing respiratory health conditions such as asthma, COPD, and allergies. 
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Water-borne
lliness

» /) gastrointestinal
problems

* Cases typically ﬂ
after heavy rainfall

¢ Direct contact with water



Presenter
Presentation Notes
Waterborne illnesses are caused by proximity to contaminated water. As extreme storms become more frequent, rainfall can cause storm drains to overflow or household stormwater management (plumbing) systems to break. Contact with contaminated water can cause gastrointestinal illness. 
 
Additionally, rainfall from the December 2014 storm may have contributed to a spike in Shigella cases among San Francisco’s homeless population. 
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Presenter
Presentation Notes
Vector borne diseases are diseases transmitted by animals– like mosquitos, ticks, fleas, and host populations like rats and mice. Climate change can change the habitats for these animals, and increase instances of vector borne disease.
 
Mosquitos breed in stagnant water. After precipitation events, pooled stormwater will increase mosquito habitats and can increase rates of West Nile Virus and other mosquito-borne illnesses. Particularly rainy seasons, especially after dry seasons, has been linked to increases in rats and mice. The largest health impact associated with rats and mice is allergies and asthma, but mice can also spread other diseases and bites can lead to bacterial infections.
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Power Outages

e Electricity-dependent
populations

¢ Medical devices
e Food

e Heating / cooling
e Elevators

e Transportation

¢ CO poisoning



Presenter
Presentation Notes
Extreme storms can cause power outages either by falling trees or downed power lines. Power outages are responsible for many indirect health impacts– and can affect those dependent on electronic medical devices or dialysis, can cause food to spoil, can impact heating and cooling systems, and hurt those with mobility disabilities dependent on elevators. Power outages can also hinder the ability to charge cell phones.
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Mental Health

e Anxiety

e Depression &
bipolar disorder

¢ Post-traumatic
stress disorders

e Preparing & recovering
simultaneously

17
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Presentation Notes
All San Franciscans are at risk of increased sensitivity to mental health impacts before, during, and after hazard events. These impacts can be caused, triggered, or exacerbated by stress, isolation, or anxiety associated with hazard events– and worries about having to simultaneously prepare and recover from these events. 
 
After Christchurch NZ was hit by earthquakes in 2010 and 2011, they saw rates of depression and bipolar disorder increase.
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= & Income Loss

e Building improvements
¢ Replace damaged property

e Transportation delays &
business closures

e School closures = pay for
childcare or miss work

e Medical bills

e Ex: Sandy cost $19 billion in
private losses
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Presentation Notes
Lastly, both preparing for and recovering from flooding and extreme storms costs money. This is money that can be spent on other things, including food and medicine and rent and childcare. 


Preparing for Floods in San Francisco
Climate Change and Your Health

19

Why does “Climate change will impact all

San Franciscans, though not all

thIS matter? San Franciscans will suffer the

Impacts evenly.”
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Presentation Notes
Although flooding will impact everyone, but this impact will not be even for all people. The people most sensitive to the health impacts of flooding and extreme storms are people who maybe already have a health condition, maybe don’t have as much money or political power or live in housing that leaks.
 
In this section we’re going to look more closely at what makes someone vulnerable to flooding. 
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WHAT MAKES SOMEONE
VULNERABLE?

Exposure

e Proximity to coastal
flooding

e Proximity to
rainfall-related flooding
e ow lying areas


Presenter
Presentation Notes
The first thing that can make a person or community vulnerable to flooding and extreme storms is exposure. 
 
Do they live in areas that are geographically more likely to experience flooding? 
 
Remember those maps we saw a few slides ago? If you live along the coastline in a flood zone, or in an area likely to have rainfall-related flooding, you’re more vulnerable to the health impacts of flooding. 
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WHAT MAKES SOMEONE
VULNERABLE?

Living |
Conditions

* Homeless population
e Housing quality
e Social isolation



Presenter
Presentation Notes
Vulnerability can also be impacted by where you live. Are you homeless? Do you live somewhere that is likely to have faulty plumbing, a leaky roof, bad windows? Do you live alone? 
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WHAT MAKES SOMEONE
VULNERABLE?

Health
Conditions

! ¢Asthma
« *Mental health
e Physical disabilities

. *Dependency on electronic
- medical equipment



Presenter
Presentation Notes
People with pre-existing health conditions are vulnerable to flooding and extreme storms; People with respiratory conditions such as asthma, allergies, or COPD are most vulnerable to exposure to mold. People who suffer from unmanaged mental health conditions are more likely to be affected by additional stress caused by a flood or storm event. People who have physical disabilities or are dependent on electronic medical conditions are vulnerable to service disruptions caused by power outages.
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WHAT MAKES SOMEONE
- VULNERABLE?

Social
Vulnerability

e Age

¢ Race

e Income
# ¢ Education
e | anguage

| e Disabilities or Access and
Functional Needs



Presenter
Presentation Notes
Someone could also be vulnerable based on socioeconomic or demographic indicators. Children and elderly are especially vulnerable to the health impacts of flood inundation. Children are vulnerable to respiratory illnesses and mental health stressors. The elderly are more likely to have mobility disabilities, are more sensitive to respiratory illness and disruptions in services. 
 
Because of historic and current economic, social, and political systemic inequality, populations of color are more likely to suffer from pre-existing health conditions, live in poor quality housing, and have less access to economic resources to prepare for and recover from flood events. 
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Presentation Notes
When we map the locations where there’s most exposure vulnerability, housing vulnerability, health vulnerability, and social vulnerability, we end up with a combined map that shows where in San Francisco we expect to be the most impacted by the health impacts of flooding and extreme storms. 
 
As you can see, the health impacts are expected to be concentrated in Downtown, Chinatown, and SOMA, Mission Bay and Bayview Hunters Point.


So what can | do?

San Get Get
Franciscans! to know to know
Become your the facts
climate neighbors
ready!
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Help
tackle
climate
change
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Presentation Notes
So we’ve given you all of these daunting examples of how climate change can effect your health, but there are ways you can prepare! We’re going to go through a few of them.
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PLAN & PREPARE:

Yourself

Make a Plan / Get a Kit /
Stay Informed

e SF72.0rg
elocal TV
e | ocal radio:
e KGO 810
e KCBS 740
e KNBR 680
e AlertSF.org
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Presentation Notes
Prepare – most of you are aware of how to prepare for disasters since we live in earthquake territory, so a lot of this preparation is review, but still important. 
 
First— make a plan! Do you have an emergency kit? Do you have somewhere to go if there’s a long power outage? Is there someone to check up on you? Is there someone you should check up on?
 
Second-- keep informed!
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PLAN & PREPARE:

Your Home

¢ Flood insurance

e [nspection, clear gutters &
storm drains

e Move items off floor —
chemicals

¢ Tie down/move items indoors

e Sandbags: 10 free at Kansas
& Marin Streets



Presenter
Presentation Notes
Next: is your home prepared? 
 
If you can, get flood insurance before the rainy season. It takes up to 30 days after purchase to become effective. Simple things like clearing your gutters and storm drains around your house can help. Move chemicals off the floor in your garage or your porch. Tie down and move items indoors if you applicable. Fix leaks or prepare for leaks within your home.
 
Public Works provides SF residents and businesses up to 10 free sandbags leading up to and during severe rainstorms. Monday-Saturday, 8 a.m. to 2 p.m., at the Public Works’ operations yard, Marin Street/Kansas Street gate. Bring proof of address. Sandbags also are sold at many local hardware and home improvement stores.
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RESPOND:

During the
storm

¢ Report power outages to
PG&E: 1-800-743-5002

e Call 911 only for life
threatening situations

e Gall 311 for informational
purposes

e Avoid flood waters
e No generators/BBQs inside
e No ovens as heat



Presenter
Presentation Notes
So during the storm, you want to report any power outages to PG&E, remember to only call 911 if it’s an emergency, and call 311 for information. This could include reporting mold, downed tree debris, blocked wastewater drains, street closures…
You also want to avoid flood waters to avoid injury, waterborne illness and don’t bring generators or BBQs inside and do not use gas ovens/stoves as a heat source – these could lead to an increased chance of fire or CO poisoning.


Preparing for Floods in San Francisco
Climate Change and Your Health

29

R E S P O N D Know how to keep food safe before during and

after emergencies. Hurricanes, tornadoes, winter
weather and other events may cause power

outages. Follow these tips to help minimize food
loss and reduce your risk of foodborne iliness.
0 utag e E - PLAN AHEAD (IF YOU CAN)... J

Group foods
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ireezer to heip food
stay colder longet.

Freeze refrigerated If you think power will
items such as leftovers, § beout for an extended
milk, and fresh meat period of time, buy dry
and poultry that youdo § or block ice to keep the
not need immediately. | fridge or freezer cold.
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Keep the refrigerator 9#'9’
and freezer doors closed

to maintain cold o
temperature,



Presenter
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Power outages from extreme storms could result in your fridge/freezer losing power. If you do lose power, some important tips to remember is that your fridge should stay at 40* and below to keep food safe. A fridge that is fully packed will keep food within this safe temp zone for about 4 hours. Your freezer should stay at 0* and below to keep food safe. A fully packed freezer will keep food within the safe temp zone for about 48 hours and 24 hours for a half full freezer.
 
Helpful tips:
-Buy a cheap thermometer to keep in your fridge in case the one that comes with the fridge stops working
-Huddle foods together to keep food cooler longer
-Keep nonperishable foods up off of floor to avoid dirty flood waters
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Take Care

* Check on neighbors

e Acknowledge & accept
feelings

e Stay informed, limit media
intake


Presenter
Presentation Notes
Check on neighbors! Make sure there’s someone to check on you. Photo: Campaign after multiple NZ earthquakes. Promoting acceptance of all feelings after an event. It’s okay to be happy while others are down. And it’s okay to be sad when other’s are happy. 
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RECOVER:

Clean Up

e Check on neighbors
e Fans & dehumidifiers
e 1 cup bleach/gal of water

* Flood damage:
e SFDPH Healthy Homes &
Neighborhoods: 415-252-3805

e rebuildingtogethersf.org
e (3as problems:
e PG&E: 1-800-743-5000

31
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After the storm has passed, you may have some cleaning up to do. Important to check on your neighbors (also during the storm if it’s safe). You’ll want to bring fans and dehumidifiers in to avoid mold growth if you’ve experienced flood damage. A good ratio for clean up and avoidance of mold growth is 1 cup bleach/1 gal of water. Call SFDPH healthy homes & neighborhoods program to have an inspection if you think your home may have mold growth, sewage problems, or flood damage. Report any gas problems to PG&E, do not try to fix by yourself.
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DO YOUR PART:

Live Sustainably

8%

0 Zero Waste 5 0 Sustainable Transit

@ i el 0 50100ROOTS @ it om0 50 100ROOTS

] 00 Renewable Energy Capturing Carbon

@ 5i5 5] 0 50100 ROOTS @ s ean | 0 50 100ROOTS
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And as always, one of the best things you can do is work to reduce your carbon footprint to slow climate change. 
San Francisco Climate Action Plan (from SF Environment)
0 – Zero Waste
50% of trips from sustainable transit
100% renewable energy
And roots– carbon capture
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