H A&S I11a Introduction to Energy and Environment (Life Under the Pale Sun)
TuezThurs 10.30-12.20 Alary Gatez Hall 242

P.B. Rhinez, Fhinez g ocean.wazhington.edu
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Abstract: four parallel streams

1. Energy: an orgamzing principle for studving Nature
forces: electrostatic, electromapnetic, gravitabional
mechamical, thermal . chemical
productien, flux, storage, transformation

the ultimate energy source: the zun
flow of energy through the Earth
water and heat
atmosphere
ocean
biozphere
conversion, storage
‘physics’ of biclogy: photosynthesiz, carbon cyele

2. The global environment:
earth, air, fire, water
circulation of atmosphere and ocezn

Sprimg 2006

global biosphere: its relation with erculation, energy and nuinent supplies

the end of Nature?
3. Humans and their energy use
glebal population and its *footprint”
global energy rezources
the grezt debate over cil
alternative fuels
relation to global change, global wamung
4. Life at the rim of the Archic: people and ecosystems
mteraction with energy: human use
energy resources in the far North
native culture and 1ts relation to energy 13sues
global change and 1tz Archic amplification

An underlying environmental ethic, and a practical strategy for success, both require an

understanding of the place of humans among ecosystems of the Earth A part of this
pnderstanding comes from scientific observation and analysis. . which requires
familianity with some of the underlying principles of natural science, coming from

physics, chemistry, and biclogy.



Week 1: 2830 March MK
Note takimg- We will put a lot of the id=as and obzervations on the class web-zite and in zome
handowts, but taking mo0d lecthare motes is =6l a vary good wdea. A strategy i2 to by one of those
hard-boumd lab books (with lines) and use 1 for both class notes, homework drafiz and essav drafis.

Assienment: Check vour compuiing respurces:

=ability to dowmload, save and orgamize Adobs PostSonpt filss

=Clazs webarte found and explored (wwwoocean washmeton edu/'courses/z2 2 20a)

=viour ability to do cnline mubmmission of eszav: and homework (thiz i not reguired
vet it iz efficient for all, we can accept handwritten work §f
von favor

-confinm vour email address and tell us bow good vour web access -
-all the tirme, 2azv
-] have to go to a UV computing lab
-l can't acces: the Web at important times like evening weakand:
- access is bow-spead (telephone modern), hish-speed (cable-modern or

better)

(brief) E=zav #1: A Favorite Place (Environmentally Spealing).
out: Tues 28 March 206
duoe: Thar: 30 March 2006 {iLe., the 2d meeting of clas:)

Om one page describe an outdoor place that vou remember a: being exceptionally beauntiful,
peacefuol, interesting or inspiring.._nahorally. Frame vour discuszion in terms of vour emofional or artistic
reaction to this place. You might ponder wiy vou reacted =o strongly, maling vourzelf a part of the pictare.

Om 8 second page dezcribe the zame place m term= of ity function: for example if it were a waterfall voun
| could dizcus: why if is there, where the water originates, how it has affected the geology (rocks) and ecolegy
. (plants and animalks) of the area; if there are plants and animak you conld think about who i= doing what to
whom. Are huoman: involved in itz fonchion (or, potentially will they affect 1= futore)?

Reading week 1: McNeill Something New Dnder the Sun-
Ol BNETEY: preface xxiavi
Ch. 1 Peculiarities of a Prodigal Century 3-21

Harte, Corsider g Spherical Cow p. 1-14
handouts: McKibben, Ehrlich

Thought= about your writing.

A paze 1= about 450 words, =3y 30 hnes of 15 words each; if usimg Microsoft Word, wse 1.5 line spacing and
a 12 pe fort hikce Times Mew Fomsn with about 17 margins. Your word coumt is essiby checked. But we are happe if
vou don't use Microsoft Word. In a way it is 23d to 222 evervone on Earth uzing the same writing tool.

Writing is an ezzential part of this course. Good writing will g=t voun far. But scientific wiiting and other
kind: of prose or postry differ. We are a science-based courze, thoush with an important component of humanities. Wa
wonder, for example. “How do people and ecosvatems relate to and react 10 the winds and ourrent: around them ™
Tarsaly focused writing is taught, for exampls by Strunk & White's classic lntle book The Elemenrs gf Shile

Somathing mmportant bas happened o soence wnting m the past few vears. [t has become puch betisr, mors
effectivelv channelme information and ides: between scenfiztz and non-scienhisis (ves, both wayz). People with Ph T
desraes in phvzics have become foll-time writers of ariicles m mazarmes and of bookz. A good example 1= Phillip
Eall, author of The Moy of Life: a Begrapiy gf Warter. By combiring hard science with an understanding of it=
impacts on nman=—sron might call dus philesophy of science—saTiters hike Ball zive us 2 dzep undarstanding of
thine: that marter. Sometimes they fo0l us mto thinkme that we really understand the essence of a difficult scientific
idea (a2 in Genius-tie Life and Scierce of Richard Fevrwarr, 2 bioaraphy of the phvaicist by JTame: (leick). But, az
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in thiz conrse, they can mucceed by usme somme resulis of science (not derived or demonsiratad) and from these
shoing an important resalt (for ecample. if we are given the armount of sulfur it into the atmosphere 2ach vear by
human activity, and the observed concentration of sulfir in air we can caloolate the average lifetime of 3 sulfur stom—
how long it residas in the atmosphere bafore beins ramed out. And i 3 wayv that iz what scientizts all do; they
underztand some parts of a complicated svstem far lasz than they would like  and vet deduce something important
about It

Cther suthors are highlhy successial scientist who alzo like to write. For exzample Prof. Erovmlee of TN
Axfrononty has written m “Rare Eqrery’, sbout the chance of findmz life elzowhere in the Univarse. Fred Hovle, the
most promumant astronoemer in Ensland for mary vears, wrote wonderfil science fiction (The Black Cloud October I©
is Too Lass).

COn the other hand nom-science (almost rhvmes with nomsenze) suthors like Gretel Ebrlich (This Cold
Hameer, about Greenland) write a= artistz infatoated with MNanme, and seeing scientific ideas in their own way. Thev
hanie muwch to teach scientiztz sbout what's mportant. And so we will read excerpiz from her bool

Mhiakes 3 conscrous effort to study sclence wiiting i a vanety of media; news magazines, nature Masazines
(like dwdubon Mazarme) ‘popular’ sclence mazazines (Dizcover Smithoordan, and ves even Popular Science), and
mare miense publicabon: hke Soentific American (famons for s obeourity). Each Toesday the N¥. Tiwes haz a
goiemca section which i good and readable

Cme of the reszons for all these 2o0d books: on science is that they manage to copmmunicats itz baauty and
power, snd vet (most) science iz real unlike the deluze of fGction and fantasy that sorounds us.

Thase idea: may halp vou to think of vour audisnce a3 vou write: are thev well-educated non-scientists,
schoal children in & grade, or rockst scientists? As vou go throush drafts of vour essavs, you can trv theam out on a
friend.

A good exmmpls of pultiple viewpomts in thiz field 1= seen m the termible floods that ensnlf Baneladech
which iz a low-Iving country, essentiallv a river delta, tocked in betoveen India on the west and Bumma (Mbyanmar) to
the easi. Banzladesh iz hit by tropical oyclones (oarmicanes) quite frequenth and there 1= great loss of life. SCentisiz
look at thiz as a prediction problem {Eiving waminz}), s prevention problam (building dvkes), vet an econotmist (in this
Case Amartva Sen, a MNobel Prize winning ‘zocial econatmist”) may argue that it &= more important to look after people
in the weeks months and vears following a devastating flood: lozs of emplovment. infrastmchre, and famiby stability
may ba 3= impontant, or more important than the immediate loss of lifs. A vanant of this contimnng tragedy ocourred
with lnyrricane Eamrina, which devvastated IMew Orleans, 1ast nmricane season (August 2005). The kast tirme T tausht this
courze [ spoke of lnmicanes a: cansme sotne economic damase in the USA but Iittle loss of life here. et vath Eatrina
we zaw at least 1600 people die and. as Amartyva Sen arpuesz the lives of 10s of thouzand= of people totally dizlocated
by the storm and the inadequate levea, At that earlier time, fall 2004, I alzo noted that burmicane Andrew m 1292 was
the most damaming storm econonucally and that 1if it hed kit Mo directhy it would have done 51008 of damage; vet
that 1= close to the extimate of Fairing’s acheal dsmage (uncertsin vet greater than 3738). (Mote that 1902 dollars snd
2005 dollars differ due t0 mflation and need to be reconcilad.)

The big mumbers of the environment make it difficult to l=am- they are difficult to remember and ‘sense’.
This iz something to addrez: in vour writineg: wayvs o make the snormity of the emviromment undarstandable. Whether
it's the zize of Greenland the mumber of barrelz of oll consmmead per day (about SO0 . 20 million), slokal population or
tragic eventz. hike the 1600 deathz m buwmcane Kairina: more than 18 000 deaths in mricane Aitch which =at over
MicaramiaHonduras m 1908; 3000 m the tarrorist attacks of 11 Sept 2001; tenz of thousands in the Irag war and
hundreds of thouzands in the decade of economic sanction: before that war.

Sources: zolving problem: more than collecting facts

A major challenge in stwdving the emviromment 12 findne “facts’, “data’ (bois of facts), as well as finding
1deaz. The Wb iz whare w2 o, more often now than the hbrary. But pleaze remernber the dezonption of the Web as “a
mile wide and an mch deep™. Of course it's bettar than that but when we limit our searching to Google, we probably
will not find the one person m the world who realhy undarstands a3 problem we n2ed to solve. That perzon may have
written 3 book or 2 journal article. and others will know of hirn or her. Thers is still 2 wealth of ideas in books and
journals, inaccaszibla on the Wb, A sort of ‘srapevine’ of comrnunication will devalop where one zmant perzon hears
a zood wd=a and pazzes it on. Someday the Web will work this way but not vet. Look for smart people and ask them

As a “test case’ vialt the site of Wikipedia the online encvclopedia written by b2 wsers (vou can write or
Corumeant on an endrv).
hitp:/‘'en vakipedia orzg wikdMiain Paze



