Investigating Hydroelectric Power Dams with My World GIS

My World Hydroelectric Handout

Hydropower is energy that comes from the force of moving water. Most hydroelectric power plants are
developed at dams. In this activity, you will use My World GIS to study and analyze hydroelectric power

dams. You will

1. Query and analyze features of US hydroelectric power dams.

Query and analyze features of the 10 most powerful US hydroelectric power dams.

2.
3. Create a new layer containing Pennsylvania hydroelectric power dams.
4. Query and analyze features of Pennsylvania hydroelectric power dams.

Read all instructions and answer each question on your worksheet.

|
~~ Step 1: Download data.

a. Open your Web browser. Go to www.ei.lehigh.edu/learners/energy/

b. Click on Investigating Hydroelectric Power Dams with My World GIS.

|
~~ Step 2: Load data in My World GIS.

a. Double click on the
Hydro_Map_MW.m3vz icon.

b. Check to make sure you are in the
visualize mode (see arrow).
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~~ Step 3: Query and analyze US hydroelectric dams.

My World Hydroelectric Handout 2

a.

Click on the USA Hydroelectric Dams layer

to make it active.

4 USA Hydroelectric Dams

X =l

Color: ! |

I |

D Selectis

ns

b. Click on the table icon on the Layer List tool

bar (see arrow ).

Layer List

The data table contains 1,184 records (see arrow).

Table of Layer
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The information on the data table includes the location of the dam, the height of the dam (in feet), and
the area of the reservoir behind the dam. The area behind the dam is measured in units of acre feet.
One acre is about the size of a football field. One acre foot is about the size of a football field that is

one foot deep (see figures below).
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The figure on the left shows the area of one acre overlaid on an American football field. The figure on
the right shows the volume of one acre foot.
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Click on the YEAR COMPLETED column once. What happens to the column?

You should notice that the column title box is highlighed in white and the years are sorted in
ascending order. The dam completed at the earliest date is at the top of the list.

Scroll down the table to row 1147. Note that this dam and the 37 records below it do not have a year
listed. The completion date of these dams are not in the data table.

Click on the YEAR COMPLETED column a second time. What happens to the coulmn?

You should notice that the years are sorted in descending order. The dam most recently completed
is at the top of the list.

Click on the YEAR COMPLETED column a third time. What happens to the column?

You should notice that the column title box is grey like the others in the table and the years are
neither in ascending nor descending order. The years go back to their original order.

S

= Use the USA Hydroelectric Dams data table to answer questions 1 - 7 on your worksheet.

Cl the data table for the USA £ S
Hyd roelectric Dams (See arrow) DAM NAME. WATERSHED RIVER STATE |YEAR COMPLETED |HEIGHTR |RESERVOIR abrefeet |LONGITUDE | LATITUDE
. 1 MISSION Hiwassee. HIAASSEE R NC 1924 ) 1 839333 350667 |al
Ol
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-
~~ Step 4: Use the analysis tools to create new layers.

Let’s investigate
» How many hydroelectric power dams are between 300 and 500 feet tall?
» How many dams on the Columbia River generate electricity?

a. Click on the Analyze tab above the ( Construct | Visualize | Analyze | Edit |
Layer List (see arrow). Layer List

& EFE X X |l

b. Click By Value (see arrow #1).

Click the box to the right of Select o o e e I
Construct | Visualize | Analyze | Edit |
Records from and select USA ? Crswa. S s e e
Hydroelectric Dams from the list if it is Horemnto 1 ‘ |
Spatial Relationship... Select Records from: | USA Hydroelectric Dams ~ | G— #2
not already selected (see arrow #2). s e S —
/;[;; By Crossing ¥ Is Less Than [500 G 4 N
) . By Containment [+ Is Greater Than or Equalto [300 G #5
Click the box to the right of Whose and o Bt [
. {88 Combine "] Make Selection aNewLayer
select HEIGHT ft from the list (see arrow @ morss :
@D union . Records In "USA Hydroelectric Dams" Whose HEIGHT ft Is Greater Than Or Equal To
#3 ) A © st Result: 500 And HEIGHT fts Less Than 500
5 Clip Features : [300-500 f high | < #6
@ [ Add Field(s) to Layer...
Check the box to the left of Is Less oy oveten I
Than, and type 500 in the text box (see £ o Recssiyng y
arrow #4). 718y Selecton omborshio
§ [ Create Chart...
|3 Scatter Plot

Check the box to the left of Is Greater e o
Than or Equal to, and type 300 in the Blivisove
text box (see arrow #5).

Type 300-500 ft high in the Result
Name text box (see arrow #6).
Click OK (see arrow # 7).

My World GIS will add a sublayer called Layer List

300-500 ft high to the USA 2 E

Hydroelectric Dams layer (see arrow). ﬂ:@] [IE >< z |Jl|.|.ll

Look at the map display. These dams are | “ USA Hydroelectric Dams X |3
highlighted in yellow. color: 'L [_ = l

< Highlight Mode: [ Color Selected (Yellow] W |

(@) 300-500 ft high
| ) All¢highlighting off)

c. Click on the table icon on the Layer List Layer List

tool bar. m 7 B X 2 l.lll:ll
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S

Use the data table to answer question 8 on your worksheet.

Close the 300-500 ft high window.

Click on the Analyze tab above the
Layer List.

Click By Value (see arrow #1).

Click the box to the right of Select
Records from and select USA
Hydroelectric Dams from the list if it is
not already selected (see arrow #2).

Click the box to the right of Whose and
select RIVER from the list (see arrow
#3).

Type Columbia in the text box to the
right of Contains (see arrow #4).

Type Dams on Columbia River in the
Result Name text box (see arrow #5).

Click OK (see arrow #6).

Flle Edit Project Layer Windows Help

Construct | Visuaiize | Anabyze | Edit |

@ CIselect..
[H] By Value G #1
HE By comparing Values
@ By Spatial Relationship...
2* By Distance
o By Crossing

@) By Containment

1/ By Latitude & Longitude

@D subtract

{5 Clip Features
© ) Add Fields) to Layer...

[J+[] By Math Operation

By Copying Values

£ By Reclassitying

4 By Computing Distance

[1+f] By Selection Membership
§ [ Create Chart...
|3 Scatter Plot

My World GIS Project "Hydro_Map_MW.m3vz'

[E] Find records in"USA Hydroelectric Dams’ based on the value of a specified feld

- | G— 2
v | G— #3
| G #4

Select Records from: | USA Hydroelectric Dams

Whose: | RIVER

Contains v | [Columbia

7] Make Selection aNew Layer

Result: Records In "USA Hydroelectric Dams" Whose RIVER Contains "Columbia"

G5

Result Name: [Dams on Colurbia River

My World GIS will add a sublayer called
Dams on Columbia River to the USA
Hydroelectric Dams layer (see arrow
#1).

Click the box to the right of Highlight
Mode and click on Color Selected
(Magenta) (see arrow #2).

This will change the color of the dams on
the Columbia River to Magenta.

Layer List

& E X =l

4 USA Hydroelectric Dams X &

#1

Color:

| —

~]

Highlight Mode: ‘ Color Selected (Magerta) W

300-500 ft high

(® Dames on Columbia River

() All(highlighting off)

S

Use the GIS map and the Dams on Columbia River data table to answer questions 9 - 13 on

your worksheet.
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g‘/ Step 5: Query and analyze the 10 most powerful US hydroelectric dams.
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a. Click on the top_ten_dams.shp layer to
make it active.

i top_ten_dams.shp
Color: |_

» y

X =]

b. Click on the histogram/bar chart icon
on the Layer List tool bar (see arrow).

Layer List

DREX =yl

c. Click on the box to the right of View
Histogram/Bar Chart for Field and
select RIVER (see arrow #1).

The histogram/bar chart will display
rivers that host the top 10 most powerful
US hydroelectric power dams and the
number of dams on each river.

Scroll down to see the whole
histogram/bar chart (see arrow #2).

Histogram/Bar Chart for Layer "top_ten_dams.shp™

Yindows

view Histogram/Bar Chart for Field: RIVER -~ I

..

# of Records
00 05 10 15 20 25 3.0 35 4.

Cafornia Aqueduct -
Colorade -

Columeia _
o
o Lake Michigan

Sawe As JPES... I | Sawe In Project...

Properties._. |

Weight Values By: @ # of Records < Area

RIVER | Count | Area (m*2)

0|California Aqueduct
1|Colorado
2[Columbia

3|Lake Michigan
4|Little Back Creek
5|Niagara
6|Tennessee River

alaalalnala

0000000

Htitthe

2 Use the histogram/bar chart to answer questions 14 and 15 on your worksheet.
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Click on the box to the right of View
Histogram/Bar Chart for Field and
select STATE (see arrow).

The histogram/bar chart will display the
states in which the top 10 most powerful
US hydroelectric power dams are located
and the number of dams in each state.

™ O O Histogram/Bar Chart for Layer "top_ten_dams.shp™

Viandows

View Histogram/Bar Chart for Field: | STATE
— Hi: am \

# of Records
000 025 050 075 100 125 1.50 1.75 2.

Calfornia

Michigan

Nevada

New York

1=
Properties... | Save As JPES... |] Sawe In Project...

Weight Values By: @ # of Records < Area

STATE | Count | Area (m™2)

0|California 1 ]
1|Michigan 1 [x]
Z2|Nevada 1 ]
3|New York 1 1]
4|Oregon 3 1]
5/Tennessee 1 [u]
6|Virginia 1 [x]
7|vashington 2 [x}

m@ Use the histogram/bar chart to answer question 16 on your worksheet.

Close the Histogram/Bar Chart window.

Click on the table icon on the Layer List
tool bar.

A data table for the top ten dams layer
will open. This table includes a new field
for these dams: CAPACITY MW.

This is the amount of energy production
that the dam generates. The units are
megawatts.

1 megawatt = 1,000,000 watts.

Recall that when your television is on, it
uses about 150 Watts of electricity each
second it is on.

Layer List

O X Xl

m@ Use the table data to answer questions 17 - 18 on your worksheet.
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~~ Step 6: Create a new GIS layer for Pennsylvania dams.

8

Click on the Analyze tab above the
Layer List (see arrow).

[ Construct | Visualize | Analyze | Edit

Layer List

O EEE X = luh

b. Click By Value (see arrow #1).

Click the box to the right of Select
Records from and select USA
Hydroelectric Dams from the list (see
arrow #2).

Click the box to the right of Whose and
select STATE from the list (see arrow
#3).

My World GIS Project "Hydro_Map_MW.m3vz
File Edit Project Layer Windows Help
Construct | Visuaiize | Anayze | Edit |
@ [JSelect... a]

[H] By Value e #1

FH By Comparing Values

[E] Find records in "USA Hydroelectric Dams” based o the value of a specified field

@ 1By Snatial Relationship.. SSect USA! ~ [ 2
& By Distance Whose: [STATE ~ (3
o By Crossing Contains ~| A Gl -
'&) By Containment [+
i1 By Latitude & Longitude Make Selection a New Layer
9 £ Combine.. 4

@ Intersect 7 sult: Records In "USA Hydroelectric Dams" Whose STATE Contains "PA"

@D union Rult Name: [PA Dams G #6

@D subtract #5

5] Clip Features
@ [ Add Field(s) to Layer...
[J+[] By Math Operation

7 By Copying Values #7
Type PA in the text box to the right of e e
Contains (see arrow #4). I i
[ scatter piot
Check the box to the left of Make P 5
Selection a New Layer (see arrow #5).
Type PA Dams in the Result Name text
box (see arrow #6).
Click OK (see arrow #7).
C. My World GIS will add a new Iayer called File ER Project Layer Windows Holp e e e
. “Construct | Visualize | Analyze. | Edit |
PA Dams to the Layer List (see arrow ‘ ; e
. FEX = ik N N E B RE R i ——
#1) and the names of the PA Dams in the | | B
. ooe: I |EIE < #2 am—) e
panel on the right (see arrow #2). o (— e
> MUDDY RUN EAST 0
T s 8 o g
Color: L - :::DD‘\’NUNREERE

= ol Wode: | Color Selectad (egeris) |

@ PINE SROVE LOWES

I Piney

X POCONO LAKE
e S4FE HARBOR
3 TAFTON DIKE

R — %’ . e %

£ YORK HAVEN HEAD
e YORK HAVEN WA

[Watersheds with Dat
s

(5 Watersheds with Dams X [ 3
O e —
>
USS. States X[>
Moo L[~
>
Cursor Location: 83.2785° W, 56.5291 N_Projection: | Wier Cyindncal | scalet: (146877 |
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%/ Step 7: Query and analyze hydroelectric power dams in Pennsylvania.

9

a. Click on the table icon on the Layer List
tool bar (see arrow).

Layer List

O X Xl

m Use the PA Dams data table to answer the questions 19 - 23 on your worksheet.
Close your data table when you are finished.

b. Click on the histogram/bar chart icon on
the Layer List tool bar (see arrow).

Layer List

DREX = &

c. Click on the box to the right of View
Histogram/Bar Chart for Field and
select WATERSHED (see arrow).

The histogram/bar chart will display
watersheds that host Pennsylvania
hydroelectric power dams and the
number of dams in each watershed.

Histogram/Bar Chart for Layer "PA Dams”

Windows

View Histogram/Bar Chart for Field: WATERSHED

S

# of Records
o 1 2 8 4 5 -] % 8

coren [l
Laskawaxen -
e -
o
= Lower Susquehanna
o

Sawe As JPES... | I

= |

Sawve In Project...

Weight Values By: @ # of Records < Area

WATERSHED | Count | Area (m™2)

0|Clarion

1|Lackawaxen

Z|Lehigh

3|Lower Susquehanna
iILower Susquehanna-Swat
5|Upper Allegheny

6|/Upper Juniata

ﬂUpper Susquehanna-Lack

AN @ =N -

00000000

m Answer question 24 on your worksheet. Close your histogram when finished.

d. Click on the Analyze tab above the
Layer List.

[ Construct | Visualize | Analyze | Edit |

Layer List

(0B X X lu
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Click By Value (see arrow #1).

Click the box to the right of Select
Records from and select PA Dams from
the list (see arrow #2).

Click the box to the right of Whose and

My World GIS Project "Hydro_Map_MW.m3vz
File Edi Project Layer Windows Help
Construct | Visualize | Analyze | Edit |
@ CJselect...

[H] By Value e #£1

F By Comparing Values

 [C1By Spatial Relationship...
" By Distance

[H] Find records in*PA Dams based on the value of  specified feld

Select Records from: | PA Dams

v [ #2
~ i3

Whose: |RVER

& By Crossing Matches One Of The Values Checked Below:

'S By Containment IALLEGHENY RIVER valie [Checked)
select RIVER from the list (see arrow #3). | | iousmesiome o e o
@ Intersect OCTORARO CREEK u}
. @ vion SUBQUENANINA FIVER v #4
Check the box to the right of @ s E—
SUSQUEHANNA RIVER (s€e arrow #4). | |, oo " =
[1+[] By Math Operation B R T
:"‘ By Copying Values Result: Records In "PA Dams" Whose RIVER Is SUSQUEHANNA RIVER
Uncheck the box to the left of Make Eoraman parsn D )
Selection a New Layer (see arrow #5). MMmm Lo ]
. . #7
Type Dams on Susquehanna River in e
the Result Name text box (see arrow S
#6) & Convert =
Click OK (see arrow #7).
My World GIS will add a sublayer called m PA Dams X =
Dams on Susquehanna River to the PA L =
Dams layer (see arrow #1). #1 Siap: ’ DAM NAME h |
. : o Color: | 1. | | I |
Click the box to the right of Highlight
Mode and click on Color Selected < Waphlight Mode: ’ Color Selected (Magerta)_ W
M n rrow #2). =
( age ta) (See arrow # ) ® Dams on Susquehanna River
This will change the color of PA dams on 'S All (highlighting off) 2

the Susquehanna River to Magenta.

S

Use the GIS map to answer question 25 on your worksheet.

Click on the table icon on the Layer List
tool bar (see arrow).

Layer List

0 EE X Xl

S

Use the data table to answer question 26 on your worksheet.




