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CHaMP CREW MEMBER 

ÅHoning your skills as a 
topographic artist! 

ÅHelping collect data that 
is actively being used to 
address KMQs related to 
salmon 

ÅContributing to building 
a rich archive of data 
that will be harvested for 
many years to come 
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Å̧ ƻǳ ŀǊŜ ōƻǘƘ ŀǊǘƛǎǘǎ ŀƴŘ ǘŜŎƘƴƛŎƛŀƴǎΧ ȅƻǳ 
need to paint us a quantitative picture 

 



YOU ARE NOT JUST SURVEYORS 
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ÅWe define for you: 
ÅThe subject matter 

ÅThe medium 

ÅThe pallet 

Your pallet of 
point codes Your  brush is 

the survey rod 
& prism 

Your canvas is 
the site extent 

YOU 



BUT, YOU ARE NOT ABSTRACT ARTISTS! 

ÅThink of it as a pen & ink 
Řƻǘ ŘǊŀǿƛƴƎΧΦ 

ÅOR a detailed oil painting 
(when you connect the dots 
in GIS) 

ÅNOT a watercolor  

ÅNOT an abstraction 
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DO THE PEN WORK (DOTS) 
ÅIntro to Topography 

(Rod) 
ÅAdvanced Topography 

(Rod) 



PURPOSE OF TALK 

ÅAddress: How do you account for fish 
habitat with a total station?  
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HOW DO WE CHARACTERIZE HABITAT? 
ÅCan be done with stick & tape 

ωBut when we do it with topography, we can support 
a richer range of more mechanistic analyses 



BUILDING A TIN FROM XYZ Points 

Triangular Irregular Network (TIN): the simplest and most common 
interpolation technique for building surfaces with irregularly spaced 
elevation data (McCullagh, 1981)  

McCullagh MJ. 1981. Creation of smooth contours over irregularly distributed data using 
local surface patches. Geophysical Analysis. 13: 51-63. 

Points TIN 

3D Surface Visualization 
of TIN 



Crews post 
process the data! 

YOU TAKE OWNERSHIP OF THE DATA 



CONTOURS 

Å[ƛƴŜǎ ƻŦ Ŝǉǳŀƭ ŜƭŜǾŀǘƛƻƴΧ ƘŜƭǇǎ ǿƘŜƴ ŘǊŀǇŜŘ ƻǾŜǊ ŀ о5 
ƘƛƭƭǎƘŀŘŜΧ 



AN EXERCISE 
ÅElevations are real 
ÅDerived from 10 m 

DEM 

ÅInteger Elevations 
ÅRounded up elevations 

ÅContext: 
ÅThis is a peak where 

three ridges come 
together 

ÅUp between Big 
Cottonwood and Little 
Cottonwood Canyons 
in Wasatch Mountains 



OVERVIEW 
ÅWe want to make a 

Contour Map from 
These Points 

ÅMake a TIN first 

ÅDivide up the tin lines 
by where our  contour 
interval intersects 
them 

ÅConnect the dots 
(those lines are 
contours)  

ÅLabel your Contours 



CONNECTING DOTS 

Å{ǘŀǊǘ ŀƴȅǿƘŜǊŜΧ 

ÅFind three closest 
points 

ÅTry and make your 
triangles as equilateral 
ŀǎ ǇƻǎǎƛōƭŜΧ 

ÅCareful with over 
interpolation 

 
? 
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A TIN to CONTOURS 
ÅWhat is max 

elevation? 
Å2747 m 

ÅWhat is minimum 
elevation? 
Å2657 m 

ÅWhat is elevation 
range? 
Å2747 ς 2657 = 90 m 

ÅWhat is a good 
contour interval? 
ÅHow about 10 m? 



A TIN to CONTOURS 
ÅUsing a 10 meter 
ŎƻƴǘƻǳǊ ƛƴǘŜǊǾŀƭΧ ǎǘŀǊǘ 
with 2740 contour 

1. Find point(s) higher 
then 2740 

2. Find connecting lower 
points 

3. Put equidistant 1 m 
contour ticks between 
lines from 2747 to 
nearest lower 
neighbors. 

4. Count down 7 to 
2740, and make bold 

5. Connect dots (linearly 
or artistically) 



CONTOURS 

1. Put ticks 
where 10 
m contours 
would be 

2. Between 
2747 and 
2732 how 
many 10 m 
contours? 

2710 

2720 

2730 

2740 

2740 

2730 

2720 

2710 

2740 

2730 

2740 



YOUR CONTOURS? 
ÅIŜǊŜΩǎ ǘƘŜ !ǊŎDL{ 

derived TIN shown w/ 
same 10 m contour 
interval you should 
have used 

ÅHow close does yours 
look to this? 



ACTUAL 
ÅIŜǊŜΩǎ ǿƘŀǘ ǘƘŜ ŀŎǘǳŀƭ 

10 m contours look 
like for this location 

ÅHillshade shown in 
background  

ÅBoth derived from 
USGS NED 10 m DEM 



COMPARED 
ÅwŜŀǎƻƴŀōƭȅ ŎƭƻǎŜΧ 

ÅWhy are they different? 

ÅHow many points did we 
use (i.e. sample)? 

ÅHow many points were 
used for brown contours? 

ÅWhat is difference 
between contour interval, 
pixel resolution and point 
resolution? 
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WHAT DO YOU DO WITH TOPO SURVEY? 

1. Build TIN 

2. Convert to DEM 

3. Detrend 

4. Morphology Pops 
out 

5. CƭƻƻŘΧΦ 
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CONNECT THE DOTS 
ÅIntro to GIS ÅAdvanced GIS 


