Pre-Show

SOS Visual: Blue Marble

Introduction of Program
SOS Visual: Various pictures of flooding in the U.S.

(Start program, let music play to end.  Pictures will continue to show on the SOS)  
[ENTER FACILITATOR]

· Introduce self

· Welcome to Nurture Nature Center

· NNC’s Mission and Objective:  The Nurture Nature Center (NNC) is a center for dialogue about local environmental risks.  We combine science, art, and community dialogue to get people talking and thinking critically about environmental issues that people care about in their community.

· Explain Science on a Sphere (SOS)

· Sphere is from NOAA (National Oceanic and Atmospheric Administration).  They created it.

· About 80 in the world
· Six-foot in diameter

· Made of carbon fiber, hollow

· Weighs 50 pounds

· Suspended by cables, not a hologram

· Four cameras project.  Images knit together to make one seamless image
· SOS is not rotating, but rather the image
· Runs off of one computer
· Mention other program (Best of Sphere (a dozen of about 250 pictures that can be shown on the sphere) – direct visitors to more info (along the wall near the doorway to the SOS room)
FACILITATOR

The pictures of flooding that you've been watching here:

· All taken in the United States 

· Show people from all walks of life 

· All of them vulnerable to the effects of flooding

In today's Rising Waters program:

· We’ll look at the conditions for precipitation,
· Current and future trends in flooding, 

· And the impacts of global flooding on people.


Short Q&A  - FLOODING:

· What is their experience?  

· Is flooding on the increase?  

· How does this affect the local community?  (health, mold, work, financial hardship, food and crop, road closure property damage)
· The global Community?   (health, food, crops, displaced people, financial hardship)
Segment A: The Conditions for Precipitation

A-1: SOS Visual: Blue Marble with Clouds

FACILITATOR
Let’s start by taking a look at the earth.  

· This is the view if we were astronauts out in space.  

· These are the true colors of the earth:

· white shows the clouds, 
· dark blue shows the waters of the world

· tan and green show the continents.  
· What do you notice about our Earth?
Take answers from the audience and lead discussion to the following:

· Much of the earth is water
· About 70% of the earth is covered by oceans  

· The oceans are the source of precipitation on the earth

· The green areas on the continents show places that receive a lot of rain
Today, we're going to look at:

· Some of the conditions that are needed for precipitation, and
· How precipitation patterns are expected to change with a changing climate
The land, oceans and atmosphere form our global climate system.  

We feel the climate system locally in the form of weather.    

Let's start with the weather.  
· The weather affects us every day and it determines:  

· What we decide to wear, 

· The activities we choose, 

· How we travel to those activities.

SOS CUE LINE/QUESTION:

· What drives the weather?  What makes it do what it does?

A-2: SOS Visual: NASA Sea Surface Temperatures

SOS VOICE OVER
(NOTE: Facilitator rotates SOS and uses laser pointer to indicate equator and poles during SOS Voice Over)

The earth is unevenly heated.  The tropics are heated more directly by the sun than the polar region…
Final Line of SOS Voice Over:  The temperatures do shift on the earth to some degree.  
A-2a: SOS Visual: NASA Sea Surface Temperatures

FACILITATOR

(Orient the SOS to North America and use laser pointer)

Let's look at seasonal changes.  (Pointing at East Coast of US)

· The East Coast of the U.S. 

· Warms steadily during the summer, 

· Cools in the fall and winter. 

Ocean currents are also visible  (Point to Gulf Stream)
· The Gulf Stream
· transports warm Gulf of Mexico water up the East Coast

· Makes it much nicer to swim along the east coast than the west coast.  
· The ocean currents, 

· Cause these swirling eddies, 

· Help to mix ocean water and even out the heating.

Let's look at what these different temperatures on the earth mean in terms of the weather.

· Meteorologists use many tools to observe the weather, such as: 

· Radar
· Ocean buoys
· Satellites
· Weather balloons
These tools were used to produce the pictures you are seeing today.  

· To predict future weather, Meteorologists use 

· Data observed with these tools
· Knowledge of past storms
· Computer models

SOS CUE LINE/QUESTION:
· Now let’s take a look at some weather data 

· Information measured in Real-Time
· Measured this past year through today (say date)

· This data is called Total Precipitable Water
A-3: SOS Visual: Real-time Total Precipitable Water

SOS VOICE-OVER
(Facilitator Rotates SOS)

Total precipitable water represents the moisture in the air…  
Final Line of SOS Voice Over: So it is no coincidence that …..warmer air.
A-3a: SOS Visual: Real-time Total Precipitable Water

FACILITATOR
Notice the correlation between the green areas showing high amounts of precipitable water and the green areas of the continents which indicate the places of the world that get the most precipitation.  

We just learned why it rains a lot in the rain forest.  It's warm there.  
· At the poles, the air is generally too cold to hold enough moisture (facilitator rotates to Antarctica):

· For it to rain or snow much
· Antarctica is one of the driest places in the world.
· The snow and ice that do accumulate don't melt, so glaciers have formed over millions of years.
· Here in the eastern United States 

· Not wet like the equator.  But it is still wet.  

· Much more rain here than in the western part of the U.S. (facilitator rotates to NA)
Let's look at more data that meteorologists use to study weather patterns, an infared satellite image of cloud cover over the last month.  

A-4. SOS Visual: Real-time Infrared Satellite Over land 

SOS VOICE-OVER
(Facilitator rotates SOS and highlights areas with laser pointer)
Infared satellite images….
Final Line of SOS Voice Over: The dry conditions….and weather patterns.  

A-4a: SOS Visual: Real-time Infrared Satellite Over land 

FACILITATOR
· We can draw from our own experience with thunderstorms.  

· Here, thunderstorms mostly happen in the summer, when it's warmest.  

· They are most likely in the heat of the afternoon.  
· Let’s look again at where the green areas are on the continents.  These are the places with the most precipitation.  So we've seen that warm air holds more moisture than cold air.  Make sense?  

We've been talking about the weather and the weather is what happens in the short term, over the next several days.  

For example, today it's...(insert current weather here i.e. "sunny," "cold," "rainy." etc) and next week it might rain (or snow, or be sunny, etc).  That's the weather.  

· Now we're going to take a look at CLIMATE.  

· Climate is based on the long-term weather record.  

· It’s the synthesis of all weather events on record.
Scientists use computer models to predict both weather and climate.  Next we'll be looking at a computer model that will show what the temperature on the earth is expected to look like in the future.  

Segment B: Current and Future Precipitation Trends
FACILITATOR
B-1: SOS Visual: IPCC Temperature Anomaly (computer model)

 (NOTE: DO NOT ANIMATE MODEL FOR THIS SECTION)
What do computer models do?

· Invite audience to explain what they think models do.

Computer models are used to predict what might happen.  

· Computer models are based on:
· DATA: measured and known information

· Scenarios which are tested.  

· Some UNCERTAINTY

Computer models are often used to look at complicated scenarios that require a number of lengthy equations that can be solved quickly by a computer.  

(Facilitator invites someone from the audience who is good at bouncing a paddle ball to come on stage and bounce the ball.)

For instance, we can use a computer model to figure out how far this ball will go when it’s hit with the paddle. 
(Thank the audience member, take back the paddle ball, and send the audience member back to their seat.)

Our computer model would include:

· Gathering DATA:

· The mass of the ball

· The elasticity of band

· The force of the hit
· Test Scenarios: Equations to tell us how far the ball will go with each hit

· Hit with middle of racket vs. more on the edge.  
· Hit it up toward the ceiling vs. down toward the floor.

· Factor in UNCERTAINTY: 
· How does temperature affect the elasticity of the rubber band?

“Computer models are used all the time to predict the weather.   Naturally, there are uncertainties associated with these models.  For example:
· Hurricane Irene weather models were all slightly different, 

· They all agreed that it was coming here to the northeast
· The actual path was within the range that was predicted
· The actual path of the storm was not exactly what any one model predicted”
Every computer model is tested, in part, by how well the model predicts what has already happened or what is already known.  If it predicts the past well, then we have confidence that it might also predict what will happen in the future.

We're going to look at a computer model next that will show what the temperature on the earth is expected to look like in the future.

B-1a: SOS Visual: Intergovernmental Panel on Climate Change (IPCC) Temperature Anomaly (computer model)

(NOTE: DO NOT ANIMATE MODEL FOR THIS SECTION)

SOS VOICE-OVER

(Facilitator indicates parts of model with laser pointer)

Computer models that are used….

Final Line of SOS Voice Over:  We'll let it run a few times so you have a chance to take it in.
B-1b: SOS Visual: IPCC Temperature Anomaly (computer model)

SOS VOICE-OVER

Virtually all climate…(facilitator orients to NA)
Final Line of SOS Voice Over: The northeast is a wet place that is expected to get wetter.  

FACILITATOR

So we've seen that a warmer atmosphere will likely mean more intense precipitation and therefore more flooding for certain parts of the world. 
(This segment only shown in Easton)

Now, let's look at a 3-minute interview with a man named Paul Knight who is the Pennsylvania State Climatologist.  He's going to talk about changing weather patterns and flooding in Pennsylvania and what the future may look like.

B-2: Paul Knight Video Clip (Easton Only)

(At very beginning, pull trigger twice to sync voice with video)

(AT END OF CLIP, ADVANCE TO NEXT VISUAL)
B-3: SOS Visual: Shots of the ocean and shore w people & buildings.
FACILITATOR

We’ve been talking a lot about rain.  Another way in which we expect wetter conditions is along our coastlines due to sea level changes.
Sea level can rise in two different ways with respect to climate change. 
The first is the expansion of the sea water as the oceans warm due to an increasing global temperature. Things expand when they are heated.  Think about a jar with a lid that's stuck.  What do you do?  That's right.  Run it under hot water, so that it expands.  Sea water is the same.  
The second way that sea level is expected to rise is due to the melting of land-based glaciers, which then adds water to the ocean.

SOS CUE LINE/QUESTION:
· What does a rise in sea level mean to us?

B-3a: SOS Visual: Shots of the ocean and shore w people and buildings.

SOS VOICE-OVER

Sea level has been rising throughout the 20th century at a rate of about 1.5-2 mm/yr as measured by long term records....  

Final Line of SOS Voice Over: …with most scientists predicting near the low end of that range.

B-4: SOS Visual: Sea Level Rise

SOS VOICE-OVER

This picture shows the sea ….

. 
Final Line of SOS Voice Over: So the people living along the coastlines, who are already exposed to flooding, could be placed further in harms way in the future.
(Use height of railing around SOS as example of how high 1 meter is)
B-5: PIP on SOS showing zoom in of northeast

FACILITATOR

Here is a closer look at our area and surrounding states.  

· The red indicates land covered by water due to a one meter rise in sea level, by 2100.  

· The coastline and also tidal rivers will be impacted.  

· Note how much of the Chesapeake Bay land area would be covered.

Land development patterns in the future will help determine people's risk to flooding not only along the coastline, but also places along waterways.

· A warmer climate could create wetter conditions in two different ways: 

· Increased rainfall intensity
· Rising sea level
SOS CUE LINE/QUESTION:
· Now we're going to look at how this might affect people.

Segment C: Impact of Global Flooding on People and their Resiliency

C-1: SOS Visual: Surface of Earth and Nighttime Lights

FACILITATOR

Depending upon where we live, the weather affects and impacts us in different ways.  

Here, you are seeing the earth at night, as if the whole earth were dark at one time.  Areas of high population and economic development are generally covered with white lights.

The difference in population between the eastern and the western parts of the United States is clearly visible.

(Facilitator rotates SOS to North America)

Areas along coasts tend to be well populated as well as along major waterways. 

· Does anyone have ideas about why that is? (transportation, agriculture, historic power sources)
Early industry settled along rivers.  Communities formed and grew around that industry and along those same rivers.
(Mention Easton, Bethlehem and Allentown as examples, NNC only)

There are about 7 billion people living on Earth…  
· 9 billion in the year 2050.  

· Many more people along the coastlines and rivers, 

· Exposing more people to the risks of flooding.  

SOS CUE LINE/QUESTION:
· Let's take a look at where flooding has happened globally over one decade.

C-2: SOS Visual: Global Flooding (overlay on earth at night.)

SOS VOICE-OVER

All of the bright orange dots represent places that have experienced major flooding from 2000-2009…  

END of SOS VO: …As our population increases, more people will be vulnerable to the impacts of flooding.

C-3: SOS Visual: Various shots of life along waterways and shorelines mixed with shots of flooding

SOS VOICE-OVER

People have lived along waterways since the very beginning and it's safe to assume that we'll continue to do so in the future.  If, as the data suggests, global flooding will increase in the future, then what can we do to support human resiliency in the face of flooding?  If the past is any indication of the future, then it's our collective imagination and capacity for innovation that makes us resilient.
C-4. SOS Visual: Various solutions being used today

FACILITATOR

Here are some pictures of things some communities are already putting into action:
· A green roof, 

· A preserved floodplain, 
· Constructed storm water wetland

· Streetside Curb Planters
· A parking lot with a place for storm water to soak in, 

· A community forum where people are discussing solutions as a community, 

· Public transportation, 

· Bike rental in London, 

· Waterfront development with some naturalized green space, 

· A rain barrel, 

· A rain garden, 

· An urban vegetable garden.


These are just a handful of examples of what some communities are doing to reduce flooding and/or the human footprint on the earth.

These solutions are specific to each of these communities.  Here at NNC we'll host a discussion forum to talk about what might make sense for your specific community.  
Forums could focus on:

· climate change, 
· local precipitation and flooding patterns, 
· hydrology or 
· any other water resource issue. 
We want to develop the forums around what you as a community want.  We will bring in scientists who can answer the questions you have.  Nurture Nature has hosted these forums in the past and one of the things we have done is written down all of the discussion and then put all of that dialogue into a report that was then delivered to decision makers.  We would like to offer the same things with these forums.  So please tell us what you'd like to know more about or what you'd like to discuss.  

(Hand out forum schedule and host quick discussion about what people might like addressed in forums)

Conclusion

FACILITATOR

Today we've explored 

· The conditions for precipitation

· Current and future increases in flooding

· The impact of global flooding on people

It's our hope that the knowledge science provides informs our discussions and gives wing to ideas and innovations to act on these issues as a community. 

Thank you and enjoy the rest of your visit here at the Nurture nature Center.

C-5. SOS Visual: NNC Logo and music
1

