Cathy Connor-Department of Natural Sc1ences, UAS
Alaska Math Science Conference October 20, 2007 1
ASD Education Center and Highland Tech Center, Anchorage AK.



Fnenential I IES&M% Why teach GIS to expand
EIEE Earth Science in middle school @
lmﬁaussmmaiﬂwnamn and high schools?

* Alaska’s students’ strong Sense of Place and their need for Earth System
Science knowledge to live in a resource rich state during a warming climate

* Availability of Google Earth as entry portal into ArcGIS and export of Arc
maps as .kml files

e Rapid Climate Change in Alaska is increasing rates of geologic change at
observable rates

* X, Y coordinate use (latitude and longitude), map projection, spatial data
enhances students understanding of mathematics and geography

* Improve student knowledge of Alaska’s relationship to the “outside world”

* Active and in context Science and Math improvement in SCIENCE
section of statewide 4, 8%, 10" grade assessment exams
Use of Earth Science as a foundation for other sciences.

* Provide authentic college experiences for first generation prospective
college students

e Train EDGE students and teachers in an essential AK wotrkforce skill



The Evolution of EDGE 1n Alaska

Partnership é
Project -
J |

atl the Linversly of Alagks Sauthsasf

Promoting Space Education and Research
Throughout Alaska

Teacher Training Opportunities in GIS evolve and exp:;ﬁd

2004, 2005 NASA “Inspire the next generation of explorers through

STEM Funding” to Prakash through Alaska Space grant UAF

2004, 2005 “Improve science education in 10 AK School Districts”

Dept of Education Funds to Brownlee/Connor through UAS

Science and Education Departments Partnership

*2005 UAS 7 UAF Teachers” GIS Workshops served as “proof of project pilots”
resulting in NSF Funding

*2005-2008 “Improve Earth Science and College Readiness for Rural Alaskans”
National Science Foundation Geoscience Education Grant

to Connor, Prakash, Brownlee

-




Eﬂﬂﬁﬁ Mﬂﬂ ﬂmmm We selected UAS because it is
EBEE adjacent to a small Alaskan glacial
o~ watershed with moderately easy
Mﬁﬁﬂﬁﬁﬂ@[ﬂ%@ﬁﬂ%@lﬂﬂ]ﬂl , logistics. This provides a natural
Mendenhall Glacier . )
& Lake laboratory for introducing
Middle School and High School
i #.‘.“i g | steachers and their students

to Earth Systems science
and climate change

UAS Auke Lake Campus

l




FUNDED Experiential Earth Science

http:/ /www.uas.alaska.edu/envs/edge

INSERVICE SCIENCE TEACHERS

*  June 2005, 2006, 2007 (10 day
workshop/course-3 Credits)

* 10 hrs Earth System Science
Lectures

e 25 hrs GIS/GPS Lectures-Nuts
& bolts of using Spatial data

e 25 hrs ArcGIS 9.2 Lab
applications, map production

10 hrs Field data collection and
earth process exploration

1. Watershed delineation-
component identification

2. Glacier Mass Balance
River Hydrology

4. Isostatic Rebound in estuarine
wetlands-vegetation mapping

&







i ©- The EDGE Project: A year of NSF- (-

InGeoseionce ducalion

FUNDED Experiential Earth Science

http:/ /www.uas.alaska.edu/envs/edge

ESS Data/GIS Map Focus
* UAS Campus Geocache
* Watershed Systems

* Montana Creek Hydro

* Mendenhall River

Geomorphology o BRI T R )
e Mendenhall Glacier |
Terminus Recession el

;-:~:ccﬁ'5 glacizr.

* Post-glacial uplift Gastineau EUREEIEIRVEESE 1o crom

ol il P bl Gastineau Channel

Irage & 0T TaraMelr oo F Y

Channel wetlands

J.Wahl ‘07



- GIS Techniques to Creating Maps S
from Teacher Waypoints

ummmm
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Using Locally Collected GIS glacier-
related data

* Glacter Terminus
positions (USGS, UAS
Undergraduates 1750 to
2007)

* Surficial Geology Maps 8

e EDGE Teacher
Waypoints

° 2007 USFS Beﬂf Coﬂar T
data

EeenialDiscoveres 11
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The Mendenhall Glacier data above indicates that the most recent time period May-June 2007
has the greatest recession rate. The staggering difference (583 m/year vs. 65 m/year) is
probably due primarily to a large calving event of late May. However, the trend is clear that
present 10 year period has experienced the greatest glacier retreat. According to (Motyka et al,
2002), this is primarily due to climatic changes which have led to less snow build up on the ice
tield which feeds Mendenhall Glacier. Warmer temperatures in the summer cause melting and
glacier advance. The relatively warmer temperatures of recent winters have led to less snowfall
accumulation to feed the summer melting. In the publication “A Century of Thinning on the
Mendenhall Glacier”, Motyka points to a secondary reason for the steady advance of the past
100 years as being the creation of Mendenhall Lake. The lake has led to the front edge of the
glacier experiencing a somewhat buoyant state which speeds calving (and glacier retreat).

Time Period Recessional Distance Rate (meters/year)
1769-2007 4,315 meters 18 m/year
1835-2007 4,035 meters 24 m/year
1908-2007 3815 meters 39 m/year
1942-2007 1740 meters 32 m/year
1949-2007 1145 meters 25 m/year
1962-2007 860 meters 19 m/year
1996-2007 550 meters 50 m/year
1998-2007 375 meters 41 m/year
2004-2007 195 meters 65 m/year

May 2007-June 2007 70 meters 583 m/year

13



Intreduction i
FHomdn diffsren: sar iy surfmcey found n e '!'_rl:pnhul Snlar REfIECtIv It}f Of ME nden hal I Val Iey ?E?E?'iﬂﬂgzdbf;::mmuﬂl
B by Ben McLuckie bl B ety v S i
o o i Enty e b baa T Hoonah High School m oo gl sl
sement, bmching, cut grass e, and muskeg - different daye and doud cosditens

Feflzcted heat and light intznsky of each surtaoe was ) EDGE Prﬂgra"’l1 JU”E 161 EGDE u are acsoumed for A Tracia ros wan

measyred a3 heghis abows the pressnd al @ 5o, 1moand wised L medre beighl
I, Solar Bazt and Gghi was aks measuwred a1 the " F . "
grourd. Cata was treabed m Micrazaft Excel and spanally j::::;::-:rﬁ.-:ﬁ)_‘.ll.‘“wj" paw.::'
analyzad in ArEiE. 3 directly Inio Microzolt Exoed and oo

i i o —— — - by darta treatment. calcu'ad o, and
Project Objectives $elar silectivity af Mendonhall Yalleg gec-refarnaing, Exgart as a tet fi,
Deefermine the surace refiectioty for e Mendenha it oy A TS g Ty
Walley and iarly sy bands is ralkelviy a Be e
Merdenhall Valley has developed. ie_ oo Sme soenoe. i
Engineer a daia logger with senzors that can be bud ang
uzad by Rudtnts within & math and scknce cemiolim.
ol bt wolpmes of rata wih @ bmvtess number of Beld
i, and suppsits 4 G5 weilow
Lz the many siolis neaded with &Gl o suppert
apatisl analysis For asienthc ressarch snd o lsach 312
ETL

Salar MMII’M of Bendeahall '“I!'
36 W00 R by raledien bare, Mo

el =5 & v

Thomip clvin i Fare

3] Import the Evcad tewd Rile e ArcView, expont o3
shiags e, and project the pointa. SeelIS enly alows
betbers. and rom a-er:_ = fumid mamies. 5o fheene wene mnany

reuisd bip o wlep 2 abave galling Lhe fermals cormest
) Eulld the Arc'iaw maps shown hara. Oram 3
repressslatue cross-sscion ad debsrmine percsnts for
aach Dafare o< akong B seclon

Me ame: Gef surfaor type 65 Baze maps from the UE
Foruil Service 50 thal B area of aach sufate lyps can
be calgulmied N AMGGES wsng polypons.

Steps & Methods

1] Select nennam and comsiruct o daba iogger that wi
galher tha dama reaed 0 ansese T rofect guaston

Conclusions

Even thaugh glacers anly cover 15% of fre croam sechizn,
Ty earibula an swarwheliing 7% of ralectad Ight
Thiz suggests that Tha chanpes in Mendenhall Valkeyin
th lnnt 5} e s rom wegeisficn o mads, cemerd and
out grass ane insignificant :\oﬂpmu:\ct'c o ardd Show
cariibution, sven accouning for cowsr peecent

K patterre emenges fram meazuning redecied hex
Tempsraluse of the scbulils and drecl eakng of the aic
sezmed mane signficant than reflected heat. Thenslons,
recthing can ke concuded from ths saudy conceming
refeated hat. Derent sensars need 10 be used.

Fum inmproversanss: Bul n a GPE modds 5o e data
collected is petomatcaly tme samped and gea-
sefmrenced. Encowes e dala logger in a mals: prool Ba,

“with uthores on the ouiside shai are 2asy o reach. Add [ = ~ u - =n
i1t;;1x:;ihwuwll—mlhhulull egping al 15 L] Lored & - - = References
- , 5 i = Alen, Traoy. 200, Appied SEREOrs. A AgD Scho’ ClETELm v

2| Program the data logger n PEASIC weng a 'Window - - = MaGAIRE 3bour (AT IDPRInG BNT AT MEARIAETETE

Sdiner to oollect T data Fror asch Sansor, convart and - # —— = i tHetel, Marin S001 ShamplAD. 4ciel cosim for downioedig

sezbe e walpen, mons fre ot in memory, arase e e A S — - Fup it Whsmsst B

sraarnady, aned dumng the data e an Excal sprasdshest CT— = = = = Paralas bs s pardlis cgn Sounce ofasann,

Thee peogram 12 mogiular 20 2 Ghangs n sermors gan be e . — — — mussintie:, PEASIC sifor Hih 32 Boed SuTvestin

eanily accommodiled. Double precion caloulstons wih — - ' — - - Dl et 0 ace b Fcles Rt s

decisal cansianis prowed difiouk with ineger mach. aiwe mme asr L

During mest of the duts colecion & memory kak wou'd - | 300 JR0-EAIENET DA IMEONng Il AR GHE - -

oamwrite the program and rmsch data didl get kst Esst ] - = -

wauld b= do pad the data and program mesorny inin —— —— - — _— — . — - A‘-«‘-kﬂﬂ‘l\"!dﬂﬂ‘i!ﬂﬁ

wzarale (s o Cals coukd Be setriued woen i e legper mamm ram . e - - - - - - 'l:;k'“ﬂ BRITED G ML U-Lﬂ'f!-'f?fb'd;:ll' AR

i 5 =15 - T = —— — = = ] . - FT2HAER PAOAEED IEGETNR 2N NS, ETWn €1m Dy

— o MAEEE o Rl S I - — — = - - — S 200t ATDHE. Fraly. a1 e tIT of Te ERE progam ne

= i —— - = - - = - — = 3k G s I
. : T : = = — = o - - For further information
i ——— o e — = - = — — Fleeme contad: bermciuckisfiistarband ned.

f— . - - - = = = p e




Comparative Wetland Mapping

Using NWI, wetland area
totals 728 hectares

Using aerial photo interpretation,
wetland area totals 653 hectares

Koren Bosworth 2006
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wm SPUHN ISLAND PARKING PROBLEM — ANALYSIS AND RECOMMENDATIONS

Chris Jacobson and Sue Skvorc
Correspondence Study School & Colony High School,

Grades 7-12, EDGE Program, June 16, 2006

Results

Introduction

The Spubn Tsland LLE iz developing and zelling 33 lumury homesites on the island,
which & & th of S\mugglu': Cowe, at the and of Fritz Cove Road. Accasz to
Spubn Island will be solely by boat, so a dock has been built on the fsland. Parking on
the mainland iz a problem, both for boats and cars. We have identified exdsting public
_:\:rldng for cars within 2 miles of the island, around Auke 'Ba_v and the Mendenhall
Peninzula, and will recommend possible solutions to the access/parking problem.

Our surveys found that 3 possible sites could accommadats the Spubn Island

residents without acquiring any new parking lots. The city has purchased DeHart's Marina

{100 boat slips) and parking for 80 renters’ vehicles. There is no feasible parking on the southeast
portion of Mendenhall Peninsula. Mainland boat landing sites are still a problem, to be solved
by yet ancther team of GIS experts. As of Tune 2006, the boat harbor has about 850 slips and
parking for 118 vehicles, according to the Auke Bay harbormaster.

Parking kot across from Chan's Thal place = 50 spaces

Auke Bay beat harbor parking -118 spaces

. _.4:_—_5.=.=-=- The Gock |5 located nere:

» The frall Is Indicatad by the rad ne.

L Below iz a phote of lot 1
- e ]

b SPUMMN ISLAND
SUBDIVISION

From Spuhn Island LLC website:
Nine of 38 lots already sokd.

Materials and methods

Stanting from Smazgler's Cove via kayak, dat was gathered by taking
GPS waypoints around the perimeter of Spuha Island and retaming to
Auke Bay harbor. We also marked the parking lotz with GPS coordimates
to fix their lecations on CBJT plat maps. In addition. we misrviewed the
harbormaster, reviewed the Spuhn Island webstte for munber of lots o be
sold, reviewed data from the CBT assessor’s office, and captared digital
photographs of the Spulm Island area and Auke Bay harbor. ArcGIS was
usad to create an ArcMap document outlining the entire stady area on a
satallite imags.

GFS cooncinabes and photos of the Isiand wers otaines from @ kayak Coordnates of paing arsas were iocales wih GPS s

Red oval indicates current parking nesr smuggler's cove.
Can fit: 12 wehricles wife tralliera. SE portion of Mendenhall peninsula - not
Feasible for parking boat landing site

avr oa

Acknowledgements: The authors
would like to thank Dr. Cathy Connor, Ed
Knuth, Dr. Anupma Prakash, Dr. Rosemary
Walling and other nice people who helped
us with all our data collection.

Conclusion

We found that there are currently about 168 vehicle parking spaces in the 3 parking lots
mapped out in the results section. With 650 slips in the boat harbor and few vacancies,
Spuhn Island LLC will have to purchase additional real estate for boat and vehicle
parking, or residents will have to make their own arrangements in the Auke Bay boat
harbor.
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Methods
wm ive surveyors representin:
e atvincpirigiiiilll Where are the good yard sales?

and both sexes were asked

InGaatelencs g aton | L&:ua:;:l:r 25 yard sales ) . J|m Parkin
Chatham School District grades 7-12, EDGE Program, June 16, 2006

1 *cost of home
/ *quantity of infant, male,

Literature
cited

C:_{Bnnlss com. !CCE

/5

& i female, and adolescent f lul'f.e g
Introduction goods |
Far my project I chose o samount of money spent lh

» overall quality of the yard
sale.

A corresponding GPS
waypoint was taken at each

axuuwmu
ok Lo,
T

Conclusions

Looking back | guess the
project question should have
been what can | buy at yard
sales for $85.00.

yard sale.
The data was input to GIS
fm-_ Ficd of like aa software and then queried to
Easter egg hunt or a huat see if relationships could be %
for spect shotgu found that would discover
The problem is that there the secretes of finding the
are sometimes 1o many

loser yard sales in
proportion to winmer yard
salas. My project hoped

sweet yard sales.

were at homes listed by the researchers as vel
Home rating of 2 and overall quality expensive. g Y

w wel the maystery of
finding the winner yard
salas

rafing of 3 100% 7

——HOME_VALUE

Fig. 1.
published: 1952

# Format: Hardeover

# Book condition: Good-
dust-jacket. Ordering
nformation

$1800.00

Map shows all yard sales visited, 1np map aof

route taken and all surveyors selected

Materials

1992 Dedge Caravan (mint col
value $500.00)

P
Dell Inspiron 9400 {too new and too expensive 3
to be found at a yard sale- give it a few months)

ArcGIS software package (you don't want to
know)

Local map image (Do you believe in magic?)
GPS (just get it at the store)

$85.00 cash money in small bills and coinage

For further information
Plozss contact fepgrkin@chathamsd ore for morw i
projact or fo invast .arg Prcures ralxted oo thi
obtained at gop:adohe kodapllary cop  The user =ame is

wpeazks hathamsd org 2=d the password is ed; arL A link oo an
onling, PT: sion of the poster would be mic :30am forget

mation om the
canbe

Marional Sciencs Foundaen
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Introduction
A road connecting the capaital city
of Juneau. Alaska. to the interstate
highway system has long been
considered, in hopes of achieving
the following:

*Increased convenlence )
to traveler =N

=Reduced state costs i

Lower travelers’ \l :}
expense r e ¢

*Improved flexibility T .

*Lower travel time -

*Encouraging tourism s T

Fig. 1. Route of road and
farry with proximal cities

Fig. 2. Sign at current road’s end
=t Echo Cove. Note bumper sticker
added by somsone with strong
feetings.

Materials and methods

Using a base Landsat map overlain
on a USGS topographic map. the
road was demarcated with the DOT
Supplemental Draft EIS as a
reference. A file of slide data from
the US Forest Service was added as
a layer. depicting the areas where
mitigation will be necessary.

WILL THIS BE “A ROAD LESS TRAVELLED”?

Haines Elementary School, Grades 4-8, EDGE Program, June 16, 2006

Patty Brown

Results

Fig. 4 Avaianche pains as
wlewed In slEmmes

T, 05

o

Fig. 3 Aoad allg
USFE sliide dala

Fig. 5 Avalanchs Ina
Lynn Canal spring 2006

Graphics Needed

New GIS displays are needed using the
most complete up-to-date and

thorough avalanche data. As technology
has evolved, nformation from multiple
historical sources could be merged into a
comprehensive document and made
available to the public. PR

ampis of pai maps

L

Halness Borough School District

Controversy Continues

According to DOT personnel, half
of the road s maintenance budget
would go to avalanche control. It
would require helicopter-dropped
bombs, howitzers. and blaster
boxes. Some of the howitzer blasts

Fig. €. Use of "avalauncher” io
Feli2asa avalanchas from distant
Eiopes

Flg. 7. Hignway fnrougn avalanche-
prone Thompson Pags
near Valtez,

would be launched from nearby
1slands. Some areas would require
as much as 20 blasts per year.
Helicopters would be used to
monitor the snow pack; noise from
helicopter use 1n the area of Haines
has fueled much debate already.

g3
EAALC Posicard

Conclusion

The 51.5 mile road proposed to be
built between Echo Cove and the
Katzehin River 1s in very treacherous
avalanche country. This can endanger
maintenance crews as well as the
travelling public. As the protracted
public process has been carried out 1 a
somewhat 1llogical way. it cannot be
certain that potential drivers are aware
of all the dangers. Documenting the
frequency of avalanches in known
paths, particularly those east of
Anvaka Island, over the next ten years
before commencing construction is a
munimal precaution. Additionally. as
the cost of fuel increases. true costs
must be recalculated frequently to
assess the cost/benefit of this project.

Acknowledgments

We thauk Ed. Rosemary and Cathy of UAS for
technical suppert. Tim Reed and Chuck Hakan of
DOT for graphics suggestions, Bonnie Hednick of
Chilkat Valley News for archival mformation,

USFS for slide data, and Bill Glude of
Southesst Alaska Avalanche Center for @

philosophy and technical data.

For further information

Please contact Southeast Alaska Avalanche
Center, Southeast Alaska Conservation Council,
and Alaska Department of Transportation and
Public Facilities personnel.
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Materials & Support Given to EDGE
Teachers

* Laptop computers with ArcGIS, MS Office,

Adobe Photoshop, GOOGLE Earth, DNR Garmin software
* Garmin Etrex GPS (with WAIS) receivers
* Digital Cameras
* Silva Compasses
* FEarth System Science Books, CDs, DVDs
e Miscellaneous Rite in Rain notebooks, office

supplies, rechargeable batteries, USB-Serial port converters etc.

e Tuition for Summer and Fall Credits

* 'Travel to Juneau for workshop and symposium

19



The EDGE Project: A year of NSF-FUNDED
u®
Experiential Earth Science ¥

http:/ /www.uas.alaska.edu/envs/edge o> &S o n & o

EDGE Students

* 6 Day Summer Farth
System science/GIS/
GPS Course-2 college
credits ,

. . -

e Residence in UAS W‘

Dorms/Cafeteria Meals I

* IMeld Experiences and
training

Some of the 2006 EDGE

student cohort



The EDGE Project: A year of NSF-
FUNDED Experiential Earth Science

http:/ /www.uas.alaska.edu/envs/edge

EDGE TEACHER ESS CONTENT COURSE

e Fall 15-week,online Earth Science
Content Course 3 credits

* Weekly homework assignments,
quizzes, final exam

* (Guidance for teacher mentoring
of EDGE student semester-scale
projects

* EDGE Student assignments
components of science fair
project




Fall EDGE Teachers Mentor
EDGE Students through Projects

http://www.jsd.k12.ak.us/jdhs/frameit/?url=http://www.ptialaska.net/~gennie/SEASF.htm

INTEL International Science and Engineering Fair
FORMAT

-Hypothests

-Project plan

-Submission Form

-Data Log/Science Notebook
-Data Analysis

-Project Synthesis

Poster Development, Notebook completion

22



EDGE Symposium

March
EDGE Students
* Present their projects to

* University undergraduate and
faculty judges, and peers

* HS students compete in
 SEAK regional Science
* Fair-winners to INTEL

EDGE teachers
e Mentor Students

* Serve as judges at Science Fair =gl




informmiative.
Background

Munapiichuk
he
i ihe biuts
because of
HurEpichuk
hunting. During
g campineg,
winer times. we:
and oiher fish.
moose, and offer
We have a ot
wiiage. And
bullt 3 new school
Iving here.

One of the vikages nexd in UE |6 Kasigiuk; ey
ane spit info 2 vilages. Axluk was the oid side
and a iof of people moved iD Alula because
Aluk 15 an kland and everyane could not e
here.  Akluk 5 2.5 mies away and Alla Is 3
mies angy from Munapichuk.  Almauiiuak s 5
s away from us.  Peapie moved from hene ko
Aimauliak.  AlmaEutiuak 15 closer fo Beshel amd
the Kuskowim River. Where we lve finday 1s not
where slaried e oiher side
of the rver used fo be called Aklacuag, ut It Is

now part of Yiou would not
finis om looking at the maps there are of our area
IR

§

e,
.

|L.ﬂ..:.- hi[.ﬂ

Matarials and methods

This fall we coliected GPS waypoinis of fhe buldings
and homes In our vilage. Somelimes the wealher was
very cold and we had io go In people's houses o get
warm. We wanited io have a befier map of where we
Ive. Our menior leacher Carey Siesle and Profiessor
Cality Connor 3t UAS In Juneau  helped us o make the
miaps in ArcEIS and Google Earih.

_ L

B

o= Nunapitchuk Akulmiut
Marie Seal and Janet Brink

.

Google Earth has a picture of our village, but parts of it
are wrng and some sl I5 missing. Some of the
boardwal ks @re even in the river on thelr pholo. When we
exparied out waypolnts Info Google earth some of them
ended up In Ehe river! The Iast iime ey did a tapo map
fnat was anly of our village was 1856 There Is one thal
was mace In 010504, bul B doesnt have detalls about

k. Its o hawe of
Nu'q}mml Important 3 good map

Wihen peapie go huniing ihey might use 3 GPS. In the
wintariime, Wwe can have 3 of biizzards. I someons I6

n and have of MunapBhuk
Ine ey cad ok o ey i
Ao, we wani people fo know final thene ane peopie iving

In Nunapiichuk. I there IsnT 2 map how will they know
WE are here?

Rafarsnce
ATMS webshte [T N =S I e ey

Acknowledgements:
[Ov. Cathvy Connor, Carey Steele

Ewa Orilkowska who printed the maps af UAS
Natinal Sclence Foundation who paid for the EDGE
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Introduction
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Materials and methods

Serface Artw of e waleshads el denagss wen: caleslaial by
vizaplly defining e areas on & UBGE oopegraphin map, fer
EourTiEng s trireparcnl pragh paper calibrakad s the nop's
sole, This winder we plan 1 moatoular sirir awas wih gealer
secanazy by drswing palypes m GE3 soflwae. Fing sicp in do o
Th S nfpaare!

Sireamfow sroa arad Discharpe 19 cakafaed for Caneeni Croek o
the Whicskoe Bridpe ming stoibind scfiab oog I Gl
miasparEn] whkits, impalier sicks, wpe messans ond swals oo
reasks from FYC mbing. Caleelafans of cns-actional ars, veleciiy,
wrad disghonga were don in Micraoit [ixaogl

r & orooks an mesarod o nosd
ard vl il are mcinunial Ui s

Why Does the Water in Hoonah Harbor Get So Mucky‘?
by Cody Anderson, Jordan Sheakley, Ben McLuckie, et al. g
Hoonah High School
EDGE, Winter 2006

Methods in development

Rainfall. Wiad Speed. aod Alr Tesperatmne ol be
meawared m & wemiher sodion naow hang ik o Mr
Mileckiz's hisne. The 4l i lhed ALt
Fleswh Seaplos ok and mal Airpor o operiad
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wm Effect of Aspect on Inorganic Properties of Two Creeks

HIGH SCHOOL

Inai g in the Government Peak Watershed
oL By Sean Boyden, Kalli Brettrager, Susan Skvorc

.mm Colony High School EDGE Program, March 16, 2007

Introduction Results _
Government Peak is the site of 2 curent and proposed ski area m Hatcher Pass, near Palmer, Alaska Before development proceeds, we would like to know the L pr!sems data for mile 11 creek.
characteristics of the creeks in the watershed. Since the east face of Govt. Peak is being considered for a downhill ski area, and the south face for nordic skiing, we Clart I presents dama for Government Craek.

Both cresks have similar characteristics, making it unlikely that aspect has an effect on them. These data values provide a

chose to study a creek on both faces to see if the different mowntain aspects influence the inorganic qualities of the cresks. We studied Government Creek on the e T Tt [T LR ey in the area

south face and an unnamed creek at mile 11 of the Willow-Fishhook Foad on the east face. As development proceeds, it is our hope that the creeks will continue to
bba monitered a5 3 means te protact their health.

Tatde 1 shows data fromi each test at mile 11

o a1 e
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| = mona [ e
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. i . I
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chlorinity and ammonia. We measured i ! g LIS Iron [l 0
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-‘ F L continue to hava similar traits. Therefore, if
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Purpose

My purpose was fo determing the
tidal flow rate of different locations
and their potential tidal energy output.
| then determined if a tidal power
generator in Juneau would be
praciical. My hypothesis was that
there would be no differsnca in fow
rate between each location.

Procedurs

I legtad the fidal fiow rate of fve locations:
+ Auke Bay
+ Amalga hargor
+ Morway Point
+ Oiter Run (near Smugglers Cove)
« Fox Farm Tral

I testad each slite 3t mid ide. To lake each
measuremsant | uz2d a drift card and a wo
meter long string. | fimed the card while It
fioazd away with the fide unill the string
W3z taut, meaning that the card was two
meiere @way. | 1ok {en measurements per
site. | divided the awerage fime far each
site by two to get ihe average &/m. | en
{00k the Inverse of tis 1o gel the averags
surface flow rale of 2ach location In mis.
Calculaling the potential energy ouiput
{00k three staps:

1. Welochy = Surface Veloclly (measured) x
[Gradient DepthiTatal Depth) 110

2. Power Denslly = % Water Density (1024
kgm®) x Visloclty? {from first formula)

3.Power Derslty ¥ Cross Secional Arza =
Potentlal Tidal Energy jwatls)

The croBs 5ectional area was "ound by
multiplying the average depth by e
distance across each location.

' _I;iaﬁ_l;ncatibn affects Putentiai_'l;i-aél_-

Results

My exzperiments showed that Auke Bay
had the fastest tidal low with the water in
the bay flowing st 0.04mis. Amalga Harbor
and Morway Point had flow rates of
0.023mfs. Otter Run had a flow rate of
0.02mi's, and the Fox Famm Trail had a
flowr rate of 0.01m/s. Analysis of my data
using an AMOVA test did not support the
null hypothesis that all locations | tested
wauld have the same flow rate (p<.05).

Conclusion

Locstion ve. Potential Tidal Snegy

«Auke Bay had an energy potential of 2850.48 watts  E

=Amalga Harbor had an energy potential of B384

waflts

=-Maoneway Point had an energy potential of 38,41 watis

=Ctter Run had an energy potential of 8.57 watis

~Fox Farm Trail had an energy potential of 689 watts.
& G0 watt light bulk could enly be powerad from

Auke

Bay or Amalga Harbor. However, anly Auke Bay can o T T T

oroduce encugh energy to power at least two houses,

Applications

There have been a coupls of
articles in the Juneau Empirs during
the past year about tidal energy and
zompanies looking into testing sites
argund Alaska and even in Juneau. [f
a fidsl farm wers set up in Juneau, it
should go in Auke Bay. However,
Auke Bay probably has the most boat
traffic, therefore the placement of tidal
turbines may be a problem there.
There also is foo small an amaount of
energy generated for it to be
economically practical.
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Logging and It’s Effects on Anadromous Fish of Yakutat
Valerie Jensen and Sylvie Schumacher
Yakutatk High School
EDGE Symposium March 2007

o cogriegy of 8

Introduction

Yakutat Alasks is located in the north gulf coast of
Alaska and is 8 comammiry of spproximarely 00 people.
The landscape is a combination of muskeg, wetlands, and
temiperats rain forests. Vakurat is home to mawy different
species of anadromons fish: Steelbead, Enlachon, Lampreys,
and King, Sockeye, Chum, Pink, and Coho Salmon.

Y akutar residents depend heavily on the shundance of
salmon for loczl mcome through commercial amd
subgistence fishing. The Sinik Fiver is the most productive
salmon nver o the pacific northwest per kilomerer of river,
it provides more than 3 way of life for the residsnts.

The Research Behind Our Project

Salmon are apadromous fish, living in fresh and salowater.
Thay migrate for miles from the ocean to little streams and rivers
to thedr birth place to spawn. Salmon end up swimming through
many obstacles; fom jumping up waterfallz, smugzling through
culvarts, to avoiding predators. Salmon rely on Spruce forests,
due to the protection the canopy provides. Yakutat's forests
consist of mainly Sitka Spruce and Hamliock. The abundance of
Spruce freaz have made Yakutat a preat place of logging.
Fowever, logzing greatly effects the rivers, sweams, and salmon.
species sumounding the area. Removing the canopy of the tress
increases the temperature of the water, which causes the water to
evaporate at an increased rate. As the water evaposates, the water
level decreases, making it harder for salmon to survive.

Logzing requires immense road building, which can spread
over miles of land. sometimes crossing smeams and mvers.
Culverss are installed to keep the salmon flow goimg When
logzing ook place in Yakurat in 1984, time wasn't taken to put
the proper sized culverts in. This also makes it hard for salmen to
gwim through,
depending on how stroag the
currents are. If the stream flow is
song and encounters a small
culvart, it shoots out the other
side, making it difficult for the
salmor &y to get through.

Project Description Resulis

We selected a section of logging road to complste our ——  We observed and racorded each culvert’s upstream and
project, where we surveyed and identified culvert snd downsresm gradient, snd the culvert's gradient, height, width,
smeam crossing locatons. One of our missions were to and lengrh, Hers are our results:
identify whether or not the culvers were suitzble for fish

passage, and make racommendarions for replacemant. Culvert 2 Culvert 3
Some indicators of the culvert being inappropriste for a Upstream
smeam, was a pool of warer built up on either side of the Cradient 147 0.0018
culvert. The culvert would mest liksly end up being Dewnstream
impacted with wood debris. The culvert should be as wide N 1o9 0.0062
a3 the channel at high water events, G""I'E't
In miost cases, the roads interrupted the smeam passage. ;:l;::t 09875 0025

The proper installaton of the culverts through the roads
would prevenr the smeaam from diverting mte s dirch,
parallel to the road.

The roads m our smdy area are wenched our with banks
fuilt up on both sides, making our smdy site look like a
valley. We surveyed for culvert elevation, culver width,
and culvert gradient nsing a survey grade auto level

culvert culvert
heizht length
Culvertl 1.2 feet 1.2 feet 15,5 feet
Culvert2 1.5 feet 1.5 feet 22 feet
Culvertd 1.0 feet 2.0 feet 24 feet

These are seme of the measurements we tock fom each culver

Conclusions

This whole project has openad our eyes to whata big
Brenc ng each culvert or the land would do for the
ik river and the salmon that thrive in its waters.

Aswe mentionsd befors, itk provides a way of Lfe fora
lot of Yakutat's population. It is important that the paszage
ways to the spawning areas are clear to swim through witheat
stmggls.

We now know that the size of the culverts are wrong and
need to be replaced. Replacing a culver wont necessanly be
235y it's Zoing to costa lot of money and a lot of time to fin
everything to the way it should be.

Our recommendations for culvert #1 is that it should be
replaced with a culvert double its current size, however, the
stream i5 doverted into the ditch and mns along the road. sowe
would 1ke to put a culvert on the
other side, whers it is suppose to be.
o The reason we recommend moving
the culvert is because we found a

of water that builds up behind
beaver damn.

“Sources

Wil Saden o Certer. September 1002 Dl Cubvert Bastillation on Salmen
S rare

ww shumalTioos somesvinmment] Bl (logiod jpg) 2007,
<Etip e shamallphoic com/photoslogru jes

Acknowledgments

We would 1ixe to teank Kevin Schabarg fom ths Yalutat Salmen beard,
Sczool District, Bob Pass of Pans
Constructics, and Bull Lucy of the Yakuiat Salmon Board.

For further information
Ploass comtact Voderde and Swlvia.

Far mors imformation on thi
aud relurad projects canbs

obtzined from Kevin Schibarg
of tha Yalatat Salmen Soard.




Southeast Alaska Regional Science Fair

Juneau-Douglas HS
University Alaska Southeast
March 28, 29, 2008

Awards Ceremony March 2007

Winners go to Compete at -
INTEL International Science

And Engineering Fair INTERMATIONAL
SCIENCE

ENGINEERING
FAIR

» May 11-14, 2008 Atlanta, GA
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EDGE Program
Successes

2004-2008

43 EDGE MS/HS students, GIS/GPS training: 2 college credits

50 EDGE teachers, ESS, GIS, GPS training and equipment: 6
credits professional training (summer/fall/ EDGE Symposium
courses)

>550 AK MS students trained in GIS, GPS and ESS through
their EDGE Middle School teacher classes

8 (2007) and 10 (2008) EDGE HS student teams present science
projects in Southeast Alaska Regional Science Fair

20 EDGE teachers recetve training as science project reviewers-
Science Fair Judges
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EDGE-AK Space Grant

GIS Schools
2005, 2006, 2007, 2008

ME&&%E&MHLI&M
HS MS
Alyeska CSS Begich
Angoon Central
Barrow Dzanti’ki Heeni
Ben Eilsen Dryden
Bethel IDEA
Colony Haines
Delta Juneau Charter
Huslia Palmer
IDEA Ryan
Juneau-Douglas | Susitna
Kongiganak
Kwigillingok
Mat Su CSS
Newtok
Nunapitchuk
West Valley
Yakutat

(12 school districts, >25 schools)




EDGE Teacher Influence of 2006 AK Secondary Science Students

The EDGE program has now reached 12 out of 54 (22%) of AK school districts.

These districts contain 63% of the grade 6-12 student population

EDGE teachers are now influencing 58 % of AK Middle Schools
and 10% of AK High Schools by student population.

EDGE-Influenced Alaska Secondary School Districts

By Grades 6-12 Student Population

EDGE Districts MS 6-8) HS (9-12)

Anchorage 11325 15449 0.3693
Fairbanks 3774 4853  0.1123
Matsu 3290 1818  0.0520
Juneau 1202 918  0.0417
Lower Kusko 736 918  0.0228
Northslope 339 559  0.0124
Delta Greely 306 557  0.0119
Yukon-Koyukuk 309 493 0.0110
Haines 74 105  0.0025
Chatham 44 74 0.0016 0.2

Hoonah 32 66  0.0014
All Alaska 30027 42481  1.0000
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DGE Teacher Inspired Secondary
Outreach Programs

EDGE Year 2006-28 Participants

Juneau School District Geotreks Training

Floyd Dryden MS Galau, Mottis, Ferrell-250 8t graders
Gastineau Elementary-Savikko-Knotweed Invasive Species Project-20 4™ graders

EDGE Year 2007-20 Participants

* Anchorage Central Middle School GPS-Earth Science Geocaching-
L. Gillam-44 MS Students

* Juneau School District Geotreks Training
Galau, Mortis, Ferrell-250 8 graders

* Juneau NOAA/Springboard HS Oceanography Camp-40 Students
Galau & Savikko-20

e  GPS Club-Gastineau 3t Graders-Geocaching
11 3rd-5% graders-Wahl, Savikko

Southeast Regional Science Fair-12 EDGE Students

>600 Alaskan MS and HS students across this state have collected GPS data and
used GIS through the EDGE program
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Unit Design Template

Project Title
Mendenhall Glacier...Past, Present, and In the Future

Project Designers
David Kovach

Grade Level/Content Areas
Grade 7 & 8 Physical Science

Project Synopsis/Description

This unit 15 designed to introduce students to topics in physical science, GPS technology, the scientific
method, and help them become more familiar with their local environment. Students will study the physical
properties of glacier ice including density. materials present and their abundance, and melting rates of
different types of ice. Students will also use GPS technology to mark waypoints of physical features caused
by glacier movement and then transfer these waypoints/locations onto a map of the area. Students will then
use available data to make estimations of how long ago the glacier was at the location of the wayvpoints they
marked. They will culminate the unit by using available USGS GPS data and historical maps of the glacier
to determine a method for estimating glacial retreat. Students will use their method and calculations to
make predictions for how long it will take for the Mendenhall Glacier’s face to retreat out of Mendenhall
Lake to the point of it being a “hanging glacier”™.

Stage 1: Desired Results

Standards:
I. Science Al: Students develop an understanding of process of science and use it to
investigate problems, design and conduct repeatable scientific investigations and defend
argumenis.
8" erade SA 1.2: Collaborate to design and conduct repeatable investizations
in order to record, analyze, interpret data, and present findings.

II. Technology C1: Students should use technology to observe, analyze, interpret, and
draw conclusions.

Enduring Understanding:
The student will understand that science is a process that gives people the
ability to make conclusions to a question, predictions about phenomenen, and/or
make recommendations for improvement to an issue under investigation.

The student will understand that changes in Earth's surface over time are due to the
interaction of
many physical forces.

Essential Questions:

*Can we use science to prediet the future?

Project Based Leaming Joling Page lofl

Juneau School District
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550 Juneau Middle School students carry out GPS
GIS research (Glacier recession, Plant
Succession, Bear use of habitat)
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Can Plant Succession Be Used To Find When a Glacier Receded?

Aven Handley-Merk and JoDarryl Gone

Floyd Dryden Middle School

Introduction

Plant succession can be used to date when
a glacier has receded from an area if you
know when plants grow back (see fifth
slide). For example, if you see only small
plants, such as moss and grasses, you
know that the glacier receded around 5
years ago. If you see large hemlocks, you
know that it's been at least 350 years since
the glacier receded.

We went to the glacier and marked areas
using GPS. We traveled along the Trail of
Time and marked waypoints where the
glacier’s terminus is known. These can be
used to see how accurate our predictions
are. We then found places where the glacier
limits were unknown, and made predictions
using plant succession, and then dated when
the glacier was there. Using ARCmap, we
added our waypoints to maps and marked
the glacier’s terminus. Finally, we compared
our plant succession waypoints to the Miller
Map, which shows the glacier’s old
terminuses.

References

1) Hocker, K. The Mendenhall Glacier: A River of
Ice. 2003 Alaska Natural History Association.

2) Miller, R. Surficial Geologic map of the Juneau
Urban Area and Vicinity, Alaska. 1975. U.S.
Geological Survey.

Trail of Time Map

Field Trip Waypoints

We found that our waypoints are mostly
accurate. Our trail of time waypoints are
correct. The waypoints on both maps are
in similar positions relative to the glacier.
You can see our waypoints are accurate
by comparing where they are in relation to
the Miller Map waypoints. Our 1826
waypoint is a reasonable distance from
Mr. Robert Miller’'s 1916 waypoint; our
1906 waypoint is close to his 1920
waypoint; our 1926 waypoint is very near
to his 1930 waypoint. The only inaccurate
one is our 1981 waypoint, which is too far
north in comparison to Mr. Miller’'s 1930
waypoint. although the mark 1981 is off.
This could be because of floods, fires, or
human influence (mentioned under
Discussion).

Discussion

The most reliable way to find out where a
glacier terminus is to mark the terminus
BEFORE it recedes; plant succession can
be unreliable. Other ways that plant life
can be set back are floods, fires, and
human influence. These can seriously
affect your predictions on where the
terminus was and when. In conclusion,
plant succession cannot always be relied
upon to show when a glacier receded. A
way to make our information more
accurate would be to return to the glacier
and mark more waypoints, ke@fg in
mind what we have learned about the
accuracy of our current waypoints




EDGE Publications/Presentations

Connor, C., and Prakash, A., 2007, Changing the culture of
accidental Earth science majors in Alaska. Journal of
Geoscience Education, (in revision).

Prakash, A., Connor, C., and Smikrud, K., 2007, Authentic
geoscience research experiences using GPS-GIS skills to
excite Alaska's middle and high school students about
Earth science. Geological Society of America, Denvet,
Abstracts.

Connor, C., Prakash, A., Berner, L., Hood, E., and
Heavner, M., 2007, Glacier Surface Field Experiences and
GIS training provide Alaska’s Science Teachers with
Climate Change Assessment tools for use in Middle School
and High School classrooms. Geological Society of

America, Denver, Abstracts.
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Remote Sensing of Glaciers
The Mendenhall (an on line case study for undergraduates)

http:/ /www.polar-remotesensing.alaska.edu/case_glacier/faculty_extending.html

Y Raler Hemate Seseing Medule - Mozills Firefax
B G e Hgay  Bedwads  Teds - e

e :' B FiE [hopmer e s ey e okodea amhaliiesss b Wyt snwdineg. b = B e

M Gattrg Sactnd (5] Latmt Feadirmn | | Shucksre Yoketsrs

Abgut Silacl .
ut Glaciers Exvenuimin B ADAFTING THIS STUDY

Stwdy Arsa
Input Faks Extanding
Bptn Pracesiing 1. Maka largar it of Lacokial imags
1| Ampialkz Dok raith A SOt SIesms |5 T
rorth and =okh strasma of the gaper]

M OO0 S ired Milre s wily
o balow o amr'y tha koadoe of the

Furthar Besding
Emy Fainbs and Fd o - — =

Arknowis doemante

||||||||

Entznding Adagtisg

1 Etart

= o=l =T L




GIS/GPS and Geoinfomatics Technology Enters
AK Secondary Science Classrooms

Mapping Technology Experiences
with Alaska's Cultural Herltage

Gadrey To The Ueiersity's
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