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Date:    Sun, 4 Sep 2005 

From:    Jane Jackson <jane.jackson@ASU.EDU>

Subject: David Hestenes: evaluating claims/JUSTIFIED BELIEF

We must keep in mind the big picture.  To see the value of Modeling Instruction in our world in the 21st century, we ask:  What CONTRIBUTIONS does Modeling Instruction make BEYOND SCIENCE AND ENGINEERING?  

David Hestenes addressed this question in a lecture that he gave to 40 teachers who were in their third Leadership Modeling Workshop (summer 1997 at ASU). He said:

A GENERAL CAPABILITY FOR DAILY LIFE: The Modeling Method is aimed at engaging students in scientific discourse – teaching them to talk about things in a scientific way! An important task for everyone in society is to formulate and evaluate scientific claims. How do you formulate a scientific claim clearly?  How do you evaluate it? This, of course, is something we want students to be able to do in daily LIFE!  They need a general ability to evaluate people’s claims in life situations. But before you can evaluate a claim, you must express it clearly! From the modeling point of view, we use MODELS to evaluate claims. Accordingly, students are taught about

    1) models, to formulate and evaluate scientific claims,

    2) methods to investigate the applicability of these models,

    3) data, to evaluate the models and hence the claims.

All of this is aimed at justified belief! We want students to take responsibility for their own knowledge. That means, instead of asking the teacher, that they must be able to come up with their OWN arguments.

Students and teachers should be talking about this explicitly in class. If they want to protect themselves from the unjustified claims that pervade our society, if they want to function as intelligent, responsible members of the society, they need the capacity to make judgments on their own; they need an ability to evaluate evidence. That includes understanding STANDARDS of evidence. That will help them ascertain whether someone who claims he’s an expert really IS an expert.

 (See the Hestenes lectures, Part 3: SCIENTIFIC DISCOURSE: A CRUCIAL OBJECTIVE OF TEACHING Available for download at <http://modeling.asu.edu>. Click on "modeling instruction in high school physics" then click on "Hestenes lectures – 3  Improving Student Discourse".)

This is incredibly important!


------------------------------

Date:    Sat, 10 Sep 2005 

From:    Jane Jackson <jane.jackson@ASU.EDU>

Subject: Sea level is rising. Consider moving New Orleans to high ground


One important goal of Modeling Instruction is to teach people to think critically and creatively.  You can bring up a connection in your classes between physics, the rising sea level, and the disaster in New Orleans that resulted from NOT thinking critically and creatively. Here is timely information that might be useful.


Due to Hurricane Katrina and the breached levees and inundation of 80% of New Orleans, I wondered how much the ocean is predicted to rise there, in the next 50 years. (The children evacuees will be my age by then. What will it be like for them 50 years from now, if they live in New Orleans? I wondered.)  A google search took me to this Union of Concerned Scientists webpage.

   <http://www.ucsusa.org/gulf/gcimpactsea.html>

Here's what I learned. I quote:

GULF COAST'S ECOLOGICAL HERITAGE AT RISK: 

Ocean temperatures have been warming over the last 100 years and are likely to keep warming in the future. Warming water expands in volume, and this 'thermal' expansion of the world's oceans is the major reason that sea level is rising. Smaller contributions to sea-level rise also come from the melting of mountain glaciers and ice caps. Over the last century, sea level has risen by between 8 and 40 inches along different regions of the Gulf Coast, due to thermal expansion of the oceans and substantial local sinking of land.

Projected Climate Changes in Louisiana: 

3-10°F rise in winter lows and 3-7°F rise in summer highs. July heat index-a measure combining temperature and humidity-could rise by 10-25°F. The freeze line is likely to move north.  More frequent intense rainfall events are expected, with longer dry periods in between. Hurricane intensity (characterized by maximum wind speeds and rainfall totals) could increase slightly with global warming, although changes in future hurricane frequency are uncertain. Even if storm frequencies and intensities remain constant, the damages from coastal flooding and erosion will increase as sea level rises.

Sea level will increase at a faster rate over the coming century. By 2100, ocean levels around Louisiana could be 24 to 47 inches higher than today, based on a continued average subsidence rate of 8 to 31 inches per century and a mid-range sea-level rise scenario. Even a relatively small vertical rise in sea level (a few inches to 1 foot) can move the shoreline inland by substantial distance (several tens of feet) along low-lying, flat coastal areas.


Summarizing: 50 years from now, the sea level at New Orleans could be from 1 foot to 2 feet higher.  And 100 years from now, it could be up to 4 feet higher. Computer modeling predicts increasingly faster rises in the second half of this century.  An important question is: what engineering feats will be required to build levees that can withstand 4 feet higher water levels, particularly if hurricanes get stronger, with consequent stronger storm surges?


Everybody's talking about rebuilding New Orleans -- except one person whom I'm aware of: former FEMA official, John Copenhaver, who was quoted in the Arizona Republic newspaper on Friday, Sept. 1: "Moving the city is clearly going to be an option. It would be an unbelievably expensive and difficult proposition, but it has to be on the table." 


Moving New Orleans to higher ground makes sense to me.  Could it be that most officials aren't even thinking about moving New Orleans because they aren't aware of the possibility of significant sea level rise in the next half-century and beyond?  It seems to me that the problem is being framed wrong in the popular press. We hear about controversies as to whether the temperature of the earth is increasing, but I rarely see articles about observable practical consequences: namely, the sea level rising. (Frankly, my local newspaper rarely has articles on the environment, nor does the Sunday New York Times.) So who is thinking critically and creatively, among public officials who we're seeing interviewed about New Orleans? 


We have work to do! This is just one example, as I'm sure you know, of the great need for a populace that can think.

P.S. Below are quotes from the most scientific reference to global sea level rise that I could find. Since 1 meter is about 39 inches, the midrange estimate of sea level rise, globally, by 2100 reported below is about 1 1/2 feet. This agrees with the Union of Concerned Scientists' estimates above. JJ

THE INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE

http://www.grida.no/climate/ipcc_tar/wg1/index.htm

Click on: CHAPTER 11

11.5 Future Sea Level Changes 

11.5.1 Global Average Sea Level Change 1990 to 2100

Total:

To obtain predictions of global average sea level rise for 1990-2100 for the IS92a scenario with sulphate aerosols, we calculate the sum of the contributions from thermal expansion, glaciers and ice sheets for each AOGCM, and add the 0 to 0.5 mm/yr from the continuing evolution of the ice sheets in response to past climate change (Section 11.2.3.1) and smaller terms from thawing of permafrost (Section 11.2.5) and the effect of sedimentation (Section 11.2.6). The range of our results is 0.11 to 0.77 m (Table 11.14, Figure 11.11), which should be compared with the range of 0.20 to 0.86 m given by Warrick et al. (1996) (SAR Section 7.5.2.4, Figure 7.7) for the same scenario. The AOGCMs have a range of effective climate sensitivities from 1.4 to 4.2°C (Table 9.1), similar to the range of 1.5 to 4.5°C used by Warrick et al. ...

11.5.3.2 Extremes of sea level: storm surges and waves 

The probability of flood risk in coastal areas is generally expressed in terms of extreme sea level distributions. Such distributions are usually computed from observed annual maximum sea levels from several decades of tide gauge data, or from numerical models. While such distributions are readily available for many locations, a worldwide set has never been computed to common standards for studies of impacts of global sea level change. 

Changes in the highest sea levels at a given locality could result mainly from two effects. First, if mean sea level rises, the present extreme levels will be attained more frequently, all else being equal. This may imply a significant increase in the area threatened with inundation (e.g., Hubbert and McInnes, 1999) and an increased risk within the existing flood plain. The effect can be estimated from a knowledge of the present day frequency of occurrence of extreme levels (e.g., Flather and Khandker, 1993; Lowe et al., 2001; Figure 11.14). 

Second, changes in storm surge heights would result from alterations to the occurrence of strong winds and low pressures. At low-latitude locations, such as the Bay of Bengal, northern Australia and the southern USA, tropical cyclones are the primary cause of storm surges. Changes in frequency and intensity of tropical cyclones could result from alterations to sea surface temperature, large-scale atmospheric circulation and the characteristics of ENSO (Pittock et al., 1996) but no consensus has yet emerged ...


-------------------

Date:    Sun, 11 Sep 2005 

From:    "Robert W. Bingham" 


Your topic on 'Sea Level Rising' offers excellent segue from many other courses into physics. As high school science teachers, many of us have taught Earth Science, and in my case, Oceanography. I taught them both as "X"-physics, as I have never had a course in either!  The article I quote, and a link I found on the Carleton College Alumni Mail List, support looking at more than just the Meteorology and the Public Works.


http://www.truthout.org/issues_05/090605EA.shtml goes into considerable detail on river delta wetlands. When can we get politicians and voters to say: "It's the Geo-Physics, dummy!"? Particulates in suspension jostle closer and closer to each other, as time passes. Water is forced out and the resulting compacted solid is smaller than when deposited. Thus, the surface 

above it sinks. Inevitably, the newly built levee must grow tall enough that it cuts off the view of the horizon.


The article is from today's Virginian-Pilot (Special to the Washington Post), by a geophysicist named Klaus Jacob of Columbia University's School of International and Public Affairs. His title is "DECONSTRUCT:" 'We need to face geological realities'. He states that Katrina is NOT a natural disaster. It is a social, political, human, and - to a lesser degree - 

engineering disaster.


Many, many experts and news organizations have noted that New Orleans was a disaster waiting to happen. Klaus Jacob mentions, as only his secondary scientific fact, that the rising of the sea level due to various factors was one foot in the 20th century and will rise one to three more feet in the 21st century.  For his scientific fact of foremost importance, Jacobs notes that River Delta Subsidence should be our first concern. Because, if we ignore subsidence, we act in defiance of geological fact. Klaus is the first in recent news articles to note that indeed, all river deltas tend to subside as fresh sediment (supplied during floods) compacts and is transformed into shale and sandstone. The Mississippi is just one of the biggest!


In the early to mid 20th century, the Army Corps of Engineers was charged with protecting New Orleans from recurring natural floods. Their tactic was to keep the river and some of the canals along defined pathways. These well-intended defensive measures prevented the natural transport of fresh sediments into the geologically subsiding areas.  The 'protected' land and the growing city sank, some of it to dramatic levels below the sea. The land beneath New Orleans will continue to sink, and even faster, as we take more gas and oil from the surrounding Gulf Coast area.


In "Point-Counterpoint" style, the Post gives equal space to Jack Davis' Los Angeles Times -Washington Post news service article. His title: "RECONSTRUCT" 'We must rebuild New Orleans - it's America's most interesting city'. His points are exclusively social and cultural, except for one area.  He does note that, first, the government must approve a project to divert the Mississippi from New Orleans direct to the marshes seaward "...that buffer the incoming storm". I plan to ask students to review that project, in light of Katrina and subsidence. Will it still do the job?


---------------------

Date:    Sun, 11 Sep 2005 

From:    Timothy C Burgess in Mobile, Alabama


The strategic issues relating to a projected rise in sea level from 1-2 feet over the next 50 years may be true.  I have not run the numbers on "thermal expansion" due to the predicted rise in temperature of ocean water (I will run some numbers with students soon though!).  Certainly during glacial and interglacial periods (this interglacial period is about 8,000 years old) mankind has migrated to ease the work of survival.  So moving New Orleans would fit the model of how mankind responds to changing climates.


When people buy land on the beach or next to the low lying wetlands on the Gulf Coast (in particular) they are aware of the risks but they continue to build (and rebuild).  What insurance does not cover then federal, state, local and private assistance often does (especially if

you claim the home as a residence).   The concern for the science relating to the impact of rising sea levels, tidal surges, wave action, storm water flooding and high speed ground level winds by the coastline mean little because investment return is so high!  The personal cost of such decisions are discounted heavily by social assistance which spur greater investment and higher dollar losses in a never ending cycle. [Unless they ignore evacuation orders and die.]


A neighbor (engineer for Haliburton) talked to me about his amazement when walking down a levee by New Orleans while looking at a future work site.  He was looking out over the roofs of thousands of homes below the level of the river!  People really love living there.

Certainly they were aware of the possibility of flooding.


My mother-in-law is now an official homeless refugee.  Her high ground water front home (which took 3 feet of water in hurricane Camille) was completely destroyed by Katrina (went 4 feet over the roof this time).  She followed the mandatory evacuation order (a daughter drove her to Atlanta for a visit) and 9 of her neighbors who did not evacuate died (others lived to tell harrowing stories).  Insurance, FEMA and layers of federal, state, local and private assistance will take care of everything except the discomfort, inconvenience and loss of memorabilia.  She is staying with family members.  She is a delightful person who believes in the reported predictions of climate change and global sea level rise (she has talked with me about her concern for this global warming before) but she just loved her home.  Everyone of her children is clamoring for her to visit.


Science alone fails to drive societal and personal decisions.  The use of science to make personal decisions and personal responsibility seem linked to me.  When people understand that they are truly responsible, then they are more likely to think more fully about the science and the implications.  I am not advocating abandoning fellow humans in this hour of suffering.  We should help.  I do hope we encourage more personal responsibility as a key factor in reducing future suffering though.  Greater responsibility for all would mean science would become more

valuable to all.  

----------------------

Date:    Mon, 12 Sep 2005 

From:    Don Yost 


I applaud the suggestion that we use creative thinking to solve the New Orleans problem, yet solutions often already exist elsewhere suggesting we become more cosmopolitan in our thinking.  For instance, Norway has short winters and expensive energy and threatening population sprawl, yet they have had solutions that are directly applicable in the U.S.  They greenbelt all farms, they ferment wet hay to generate winter heat for livestock, run electricity from bio-gas, and fertilize with residue - and have been doing it for over forty years.  


In the case of New Orleans, consider Sacramento, a city with the same problems of high water.  They built up the sidewalks one story and covered them with new sidewalk.  They filled in all the streets to one story high and paved them over.  The entire city is now one story higher, second stories became first stories, and all houses were then also built one story off the ground, the first story serving as a garage and storage: end of flooding problem.  Of course, those living now have forgotten the past and built a new city on slab foundations, inviting the New Orleans disaster.  Old time Sacramento, not to waste good real estate, turned many of the old underground sidewalks into brothels and opium dens. 


-------------------

Date:    Tue, 13 Sep 2005 

From:    mitchell johnson 


ALLOWING PEOPLE TO REBUILD WHERE NATURE HAS ALREADY PROVED THAT IT IS THE BOSS IS LIKE GIVING  STUDENTS AN "A" EVEN THOUGH THEY FAILED.   I SEE NO PERSONAL RESPONSIBILITY AS LONG AS SOME ONE ELSE IS PAYING THE BILL.


------------------

Date:    Wed, 14 Sep 2005

From:    Aaron Titus 


I completely agree. I also observe that for a politician to say such things is political suicide.

------------------------------

Date:    Wed, 14 Sep 2005 

From:    Andy Edington 

Subject: Modeling Ocean Levels


Two or three (or maybe four) years ago Physics Today had a feature article about methods for collecting ocean level data over the years.  I seem to remember that the article also discussed how the measurement methods affected the mathematical models describing the ocean level measurements and the subsequent predictions made using the models.  The article also discussed how changes in the measurement methods over the years affected the models.                         
