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Importance of these skills

« Apply to every discipline
« Measuring and estimating

« Are the fundamental form of data collection.
« Map Reading

e Essential to locate yourself or other things in a
landscape, or for route planning.




Essential Skill #3: Measuring and
Estimating
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When to measure, when to estimate
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Why we measure... Areas
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Ared = length X width ==
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Area = % X base X height Area =Tt X radius?
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Estimated: Area =321,536 m2 (32.15 ha)
Measured: Area = 360,302 m2 (36.03 ha)

Ruler n

Line Path Polygon Cirde 3D path 3D polygon

Measure the distance or area of a geometric shape on the ground

Perimeter: 2.35 | Kilometers Y

Area: 360,302.05 | Square Meters >

"~,

Area = 360, 302 m%(§%3 ha) 1

v | Mouse Navigation
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Line Path Polygon Cirde 30 path 30 polygon

Measure the distance or area of a geometric shape on the ground

Perimeter: 3.20 | Kilometers

Area: 59.89 | Hectares

¥ | Mouse Navigation
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Why we measure... Density

1 hectare (ha) = 10,000 m2 = 2.47 acres




Location

Wyoming

Alberta

Number of
badger dens

180

180

Area surveyed | Density of dens

15

60

(number per
hectare)

12



A special case: Catch per Unit Effort (CPUE)

Location Number of fish
caught

Trout Lake 15

Deer Lake 7




Location Number of fish | Time spent | CPUE (hnumber
caught fishing (hours) | fish per hour)

Trout Lake 15 18 0.83

Deer Lake 7 2 3.5

Always include your level of effort (area, time) when doing
survey work.




Why we measure... Volume

Direction of streamflow

Water discharge of 1 m3/second

Start time 1 second later




Summarizing data

1 12.25
14.30
3.9
9.5
5.6
7.8
3.0
3.8
9.2
10 7.5

O 00 N O U1 b W N




L

1 26.8

2 10.2

j 2: « Mean is sum of all numbers
5 5.6 divided by total number of
° 78 values used.

7 8.0

8 8.8 e =102.3 inches =10

9 9.2 .

10 7.5 e =10.23 (10.2 ) inches

Sum of all fish
lengths = 102.3

« Mean length of fish =10.2
inches




Fish Length (inches) .
number
1 5.6 g
o0
2 7.5 © .
- g o « Median:
4 8.0 ks — Rank numbers from
— (@
5 St £ smallest to largest
6 8.9 o . .
i . g — Determine value in
5 o - middle of range
e
9 10.2 & — For even number take
10 28 3 average of two central

numbers (8.8 and 8.9 in
this case)

« Median is 8.85 inches
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L

26.8

10.2
8.9
95 Mean = 10.2 inches
5.6
7.8

S5 Median = 8.85 inches

8.8

O 00 N o un A W N

9.2

10

7.5

Which to use?




Essential Skill #4: Map Reading
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Based, in part, on UTM system

18S UJ 23371 06519
Grid Zone Designation Northing

Easting
Square ldentification
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Figure 11. UTM Grid Zones for Canada
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Grid Zone Desighations

UTM/MGRS Grid Zone Designations

U Washington Monument, 18SUT23450647
UEN 1260 1200 114 108 1027 96° 90° 84" 78" 7P ¢

v T —
/ 40°N
Latitude BandsZ—_—" S
32°N
(8o wide; read

south to north) "R
24°
10 13 _
Example: 13S 12 43 14 15 16 '17 18
©® 199 N.G. Taxy, Ir. W W A «

UTM zones
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U.S. NATIONAL GRID
INDEX MAP
6° x 8° Grid Zone Designators

100,000-meter Grid Square IDs
Selected Universal Transverse Mercator (UTM) easting/northing values

00

shown along perimeter
Projection: Lambert
Conformal Conic 0 100 200
Standard Parallel Eosis ) Yeedf sy i
33° and 45° Miles

500

B =

For more information on the
U.S. National Grid visit
www.fgdc.gov/usng
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for each Grid Zone, where

Central Meridian = 500,000mE

Intelligence
Ofice of GEOINT Sciences
Questions or comments:

www.ngami

Products and Services

Coordinate Systems
Analysis

78°

40°

32°

24°
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Grid zone designations

Square identification

Example: 15T VH
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Scales (example 15T VH from before)

e Grid Zone Designation covers: ~4,000 km?
_ E.g., 15T

e Square ldentification covers: 100 km?2
— E.g., VH

What about finer resolution?




SAMPLE 1000-METER GRID SQUARE

TUSGS * g s
[ERrEAt i

LTSS, o TR, WLt - A SRR WG, SOt Gt TR, J. -~ . wasstang (T

\\\\\

46

12

7—%

100,000-METER SQUARE IDENTIFICATION >

< GRID ZONE DESIGNATION

45

13

GJ

108
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Working within the ldentification Square

Use UTM easting and northing

e Measured from the lower left corner of the
ldentification Square

100,000 m

Northing
100,000 m

Easting Always given first, before
A\ NRTG northing




Working within the Identification Square (cont’d)

e Any point is given as distance (metres) from
that lower left corner

« Presented as up to 5 digit numbers

. E.g. 2337106519

is a point 23,371 m east and 6,519 m north of
the lower left point of the Identification Square.




Working within the Identification Square (cont’d)

Grid zone 15T

Square VH
/

Northing: 06519 m




« To provide the full geographic location we
include:

185 UJ 23371 06519
Grid Zone Designation Northing

Easting

Square Identification




Working within the Identification Square (cont’d)

Number of digits used indicates precision
(resolution) of location

10,000 m per side 100 km?2
23 06 1,000 m per side 1 km?2
233 065 100 m per side 10,000 m?2
2337 0651 10 m per side 100 m?2

23371 06519 1 m per side 1 m?2




Working through an example — Kansas City

Qata SO, NOAA U S Navy, NGA, GEBCO
\ Imagel Landsat 'Copernicus
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Grid Zone Designation — Kansas City

UTM/MGRS Grid Zone Designations

U Washington Monument, 18SUT23450647
N

126 1200 114 108 102F 96° o0° 814" 78" TP 6

4

T




Square ldentification — Kansas City




Easting and Northing — Kansas City

e Eastingis: 63495 m

iy “S’quare UD

y A o
- ’ } "‘
“ N w

Kansag;(}lt'y .?@énéés-clty
' ° S PO by . e 5 $
e Northingis: 29059 m " ®0erang park

N el ]

_+“Square UC .

e Thus, Kansas City at: . Sl
. 15S UD 63495 29059 |




A useful converter among systems from latitude/
longitude

o https://www.earthpoint.us/convert.aspx
Earth POint Tools for Google Earth Sign In { Buy Subscription ~ Contact

Earth Point Convert Coordinates - Calculate a position in a variety of formats.

Home
Sign In /
Buy Subscription

A user account is not needed for the features on this web page.

Enter latitude/longitude or position. Click the corresponding "Calc" button. Lat/Lon,
UTM, UPS, MGRS, USNG, GARS, Plus Codes, Georef, Maidenhead, and State Plane are

Worldwide Utilities
: | " supported. WGS84 datum.
Lat/Long Excel To Google Eart
Coordinate Grids NEW: State Plane coordinates for the United States are supported. Accepted formats...
Input Page po|ygon Area or use the State Plane web page

. HINT: If you have many coordinates to convert, try Batch Convert.
Convert Coordinates Y y y 24%ch Lonver

Batch Convert

Latitude: [39.1 N Longitude: |94.5786 W
USAT -
Townshlp & Range Calc View on GOOg[e Earth Free. User account is not needed
BLM Grid
Search By Description OR
Search By Lat Long Position:

Alternate Grid
Louisiana Twp & Rng
. . Calc View on Google Earth Free. User account is not needed
Louisiana Original PLSS
California Twp & Rng
California Grid Latitude 39.1N
| Search By Description Longitude 245786 W
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Calculated Values - based on Degrees Lat Long to seven decimal places.

Position Type

Lat Lon

Degrees Lat Long
Degrees Minutes
Degrees Minutes Seconds

39.1000000°, -094.5786000°
39°06.00000', -094°34.71600'
39°06'00.0000", -094°34'42.9600"

uUutTMm 155 363495mE 4329059mN

UTM centimeter 15S 363495.30mE 4329059.92mN
» MGRS 155UD6349529059

Grid North -1.0°

GARS 171LU46

Maidenhead EM29RCO04NAGO

GEOREF FILK25280600

Plus Code 86F74C2C+2H

Plus Code Extended 86F74C2C+2HRXRXR
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le Edit View

Tools Add Help
Search ﬁ K o' || D&l & | B <) | & | B
“> Google Earth Options
3D View Cache Touring Navigation General
Places J Texture Colors Anisotropic Filtering Labels/Icon Size Graphics Mode
7| oS
. My P High Color (16 bit) off Small @) OpenGL
v/ Sights . :
®) True Color (32 bit) @ Medium ®) Medium DirectX
= High Large Use safe mode
Y <" xhann
v
s M Show Lat/Long Units of Measurement Fonts Antialiasing
B ermfbord
Decimal Degrees
°
@) Degrees, Minutes, Seconds System default off
Degrees, Decimal Minutes Feet, Miles Choose 3D Font @ Medium
Universal Transverse Mercator Meters, Kiometers High
Military Grid Reference System
MISSOURI
T 1 Elevation Exaggeration (also scales 3D buildings and trees): | 1 (0.01-3)
E 1 v | Use high quality terrain (disable for quicker resolution and faster rendering)
Lavers v | Use 3D Imagery (disable to use legacy 3D buildings)
8/ Primary
B Anno Atmosphere
Y/ Bordel \
Use photorealistic atmosphere renderiny PERIMENTAL, \
v Places & e 0 e ) \
= Photo| Geerioit
v verview Map )
L Rouds ARKANSAS
& 30 Bu Map Size: Small = Large |
| )
? Weath Zoom Relation: |infinity 1:1 Linfinity | g
By IOINOAR, U.S:Navy, NCASCEBEG
510, . U.S: Navy, NGAFGEBG;
= O Mos Image; Landsat / Copernicis
Terrain Restore Defaults oK Cancel Apply J
: ! ! ] = Lallas
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INDIANA

KENTUCKY

TENNESSEE

SISSIPPI
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5m ground dlstzﬁe

CN aphart 2\ o\ omeline i

Scale is 1:200

fc" [ <
= 2.5 cm mapdlstance )
l | l @ s e
i |

Convert ground
distance units to map
units:

5m=500cm

Divide ground
distance by map
distance

500cm + 2.5 =200




Graphical scale

= | Scale = 1 200
5 // CC‘ approl 138 kv en Manika FSE'
SRRO] 2w Qomelin| Representative

fraction




Essential Skills 3 and 4: summary

This week we focused on:

Estimation in addition to measurements
Some basic data summary methods

The US National Grid as a mapping system
The uses of map scale




