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Introduction

A Environmental sciences, geosciences, biology, and water
resources engineering inherently involveutdoor
applications.

A Opportunities for outdoor teaching enhances student
learning and proves students with applied skills.

A Off-campus fieldtrips are logistically challenging, require
additional paperwork, and often require students to pay
extra fees.

A Just like we have indoor teaching labs on campus, why
not haveoutdoor teaching labs on campus?
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1. Equipment and designhated teaching space

WELL Equipment
A Waders/boots
A Rain gauges

A Densitometers
A Flow meters

A Conductivity probes
A Sieves

..etc.




al-time sensor network_
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WELL Data Dashboard

Sensors Logging every 10 Minutes

|

Data remotely sent to online
database
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3. Ancaster Creek Watershed Monitoring Sites
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Water Quality (bi-weekly)
A Water chemistry
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eaching Opportunities

Course-based Activites

n Undergraduate courses in
Earth & Environmental
Sciencee

n Undergraduate courses in
Engineering

n Graduate courses in Earth
& Environmental Science

/b structured learning

hrough WELL

Student Research

Experiential Learning Opportunities

n Geomorphology
n Ecology
n Engineering

opportunity to

apply academic
knowledgein a handson
environment with a focus
on developing skills and
knowledge,

fostering reflection and the
development of self, and
preparing students to
make a difference in the
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Course-based Learning Activities: Undergraduate Hydrology Labs

Precipitation and interception Stream gauging and rating curves
Rating curve for Ancaster Ck upstream (, ; Q“ml’u C‘(Lk Cm“ Su.{’ibh
3.000 " o
e
2500 ¥ =17.2212%22 o ;Q ‘m&"’
R'=09836 1
g L . ULy
5 200 r
< . v b 16 H
E’ 1500 - : : ;
5 10 | TV
é 1.000 . * ’ I L A L 1 1
o Wi Wy Wy Wy WLy
0000 .‘_.._,..uwur-..u...
— Air temp. (°C) Weekly precip (mm) 0000 0050 0100 0150 0200 0250 0300 0350 0400 0450 0500
Stage - hO (m)
g
5 401
£
& 304
: Snow pack measurements
209
E hs1 =22 cm hs2=8 cm
| =10 Layer 1: Ma=37g M2=52¢g
S 22 cm ps1 =37/250 * 1000 = 148 kg/m?
a0 o2 =52 /250 * 1000 = 208 kg/m?
Sep Oct Nov Dec Jai Layer 2: SWE = hs,1 * (ps1/ pw) + hs2 * (ps2/ pw)
, Date 8 cm SWE =22 * (148 / 1000) + 8 * (208 / 1000)
; S8 SWE =3.256 cm + 1.664 cm = 4.9 cm
‘G il ’ ()(\‘\: A two layered snowpack.

R
N

7
{

w,.demnu,

O et

Dskmmx

11



Course-based Learning Activities: Graduate Fluvial Labs

Geomorphic surveys Grain size analy5|s‘

Sediment transport rates

——MPM —8—W&P —8—A&M E&F —@—FL&VB

0.007
0.006
0.005

0.004

as

0.003

0.002

0.001

0 0.2 0.4 0.6 08 1 12

Depth (m)

&
=]
o

IR

395

Elevation (m)
I
s

0 2 4 & 8 10 12

Width (m)

12




Experiential Learning
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