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Slivey Viethods Expanded

o GPS
— Walkimethod ( bread crumb idea )
— Corner measurement method

e Direction — Distance method
— Tradition around the unit
— Between control points

o Ortho-photography
o Combined




@ Handbook Survey Methods Modified

GPS — Walk
Method

Uses a continuous
GPS track from
walking the boundary
= Enhances existing
process

= Expands use to
other receivers and
real-time

= Allows raw tracks to

.
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Direction-
Distance

Traverse
Uses traditional
compass and chain

Heavy

methods Canopy:
= Enhances existing Required
methods Traverse
= Modifi hod f Lines with

odifies method for i
traverse between reference -
GPS points Willamette
= Clarifies how
direction is
determined

ZRunnassERaR s s

= Adds area-erro
calculations




g Handbook Survey Methods Added g

GPS — Angle-
Point Method
Uses static GPS
locates at significant
boundary changes
» Enhances existing
processes

= Adds methods to
use many receivers
and real-time
observations

= Adds area-error
calculations

Heavy Canopy with Openingsﬂi """ 'y v o _
- Lubrecht " ' e o :




g Handbook Survey Methods Added 8

Ortho-photography

Survey

Uses digitized photo points
for boundary or control
points

= Capitalizes on new and
available remote sensing

products such as NAIP g,tgegs

= Shows methods to andp

estimate accuracy of Heavy

images =
Siuslaw

= Shows procedures to
estimate accuracy of image
points

= Adds area-error
calculations , ._ Fa I A e
= Adds adjustments for e

using points not on the 0 200 400 800 Feet
ground 100 foot contours




Survey Methods Mixed

Open Point

Open Point




@ Survey Methods Mixed @




Area study next




# Area-Error Determination o

The maximum area error for a timber unit is estimated in this fashion:

= The estimated accuracy of the boundary point is used as input.

» This accuracy comes from the Accuracy Matrix maintained by MTDC/FMSC for
different GPS configurations and timber canopy conditions or similar operations.

= The maximum error for each leg of a traverse is estimated by using the mean of the
Inaccuracy distances of the endpoints, offset perpendicularly to one side of the boundary
line, times the length of the boundary line.

= |[n general, the calculations are simple. The sticky issues of corners, overlaps, and
other problems are managed.
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[ Area Error (AB) = [(dist{AA) + dist(BEY) / 2] * dist(AB)J




MTDC Accuracy Matrix

Tested Accuracies 1/17/2007

(MEEDA = horiz RMS = 1.7208)

Some results are an average of more than 1 test run

RECEIVER TYPE

COMMENTS

Dpen Medium Heawy Heawvy Heawy

Open Canopy Canopy Canopy Canopy
NSSDA NSSDA HSSDA NSSDA NSSDA
MTDC Pt | Lubrecht Powell Clakamas |Hardwoods

_ _ _ |meters] | [meters) [meters) |meters) |meters]

Garmin WV - Autonomous, Ext Ant 1 Position Reading 5.54 12.21

Garmin V - WAAS, Int Ant 1 Positiocn Reading 3.7

Garmin V - Autonomous, Ext Anf A Position Ave 1131 1218

Garmin V - WAAS, Int Ant 5 Position Ave 5.33

Garmin V - Autonomous, Ext Ant 80 Position Ave 5.14 11.86

Garmin V - Autonomous, Beacon, Ext Ant 80 Position Ave 5.30 12.25

Garmin V - Autonomous, Int Ant 80 Position Ave 1830 B.E3

Garmin V - Autonomous, Beacon 80 Position Ave 5.30

Garmin V - WAAS, Int Ant 80 Position Ave 4 28

A0 Position Ave

rimble Pro XT - Autonomous. Int Ant T.53 6.30
Trimble Pro XT - Post-Processed, Int Ant 80 Position Ave 3.36 6.13
Trimble Pro XT - Hurricane Ext Ant, Aulonomous 80 Position Ave 528 6.26
Trimble Pro XT - Hurricane Ext Ant, Post-Processed 80 Position Awe 234 4 68
Trimble Pro XT - Beacon. Autonomaous 80 Position Ave 16.67
Trimble Pro XT - Beacon, Post-Processea A0 Position &we 281
Trimble Pro XT - Hurricane Ext Ant, Beacon {Polson), Autonomous 80 Position Ave 4.20 B.21
Trimble Pro XT - Hurricane Ext Ant, Beacon [Polson), Posi-Processed 80 Position Ave 4.43 B30
Trimble Pro XT - Zephr Ex Ant, SAutocnomous A0 Position Ave 6.82
Trimble Pro XT - Zephr Ext Ant, Post-Processed 80 Position Ave 5.13

Trimble Pro XT - Zephr Ext Ant, Post-Processed wi filters

80 Position Ave

Trimble XB - Autonomous. Int Ant

1 Positiocn Reading

Trimble ¥B - Post-Processea, Int Ant

1 Paosition Reading

Trimble XB - Autonomous. Int Ant

5 Position Awve

Trimble XB - Post-Processed, Int Ant

5 Position Awe

Trimble XB - Autonomous. Int Ant

80 Position Ave

Trimble XB - Post-Processed, Int Ant

30 Position Ave

Trimble XB - WAAS, Int Ant

80 Position Ave

Trimble XB - WAAS, Int Ant

5 Position Awe

Trimble XB - Post-Processed, WAAS Int Ant

80 Position Ave

Trimble XB - Ext Ant

1 Positiocn Reading

Trimble XB - Ext Ant

5 Posibon Ave

Geneq SEBlue - WAAS, Ext Ant. ArcPad?

1 Position Reading

Geneq 5XBlue - WAAS, Ext Ant. ArcPad? (a-firmware update 1-7-07)

5 Position Ave

Geneq SXBlue - WAAS, Ext Ant. ArcPad7 (a-firmware update 1-7-07

80 Position Ave




# Area-Error Determination W

9t error

* In a even stand, you can use one
value for all GPS vertices

» [n an uneven stand, you can
either use different values relative
to each site canopy condition --- or
you can estimate the relative value
for the unit and use one value as
before. (Metadata required !)







Handbook Limits

Direction-Distance Traverse
Around the Unit

1:50 < 20 acres 1:100 > 20 acres
(original limit)

Limits apply to area-expanded
cruise methods

Additional control point -

— Checks azimuth and scale
ps with error



Handbook Limits

Direction-Distance Traverse
Between Control

1:50 <5000 ft 1:100 > 5000 ft

Sum of legs between control points < 5000 it
-Close onto GPS points with less than a 1:80 error

Contral A Contral B

2000 ft. distance

Sum of legs between contral paints = 5000 f
-Close onto GPS points with less than a 1:100 error

Control & Control B

b
TR



Traverse Comments

SHlifpal traverse are AT
WEPENUENIN(GPS points are », $&81 5 & =
allenEMeUSs) R :

MEEsers and sighting |
COMPASSES are. better:

seB3etierfor small areas
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e West Coast's
forests are “tough”
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Traverse Comments

? o The traverse accuracy.

is' Pt may be as good or; better
£ than GPS accuracy

..|=I “ ?"

The best way to solve the
problem Is to have good
GPS observations

— Observed in the open

— Use sideshot from open sites
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Results from Rewriting the Handbook

= Conflicting or confusing issues are removed

= Quantitative area measurements can be made

» Field operations are more flexible but defendable

= Additional equipment is allowed
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Done with this
-- but just getting started ---
~ Happy TwoTralils to You




