ESTIMATING EFFECTIVE VISIBILITY FOR MARBLED MURRELET 
AUDIO-VISUAL SURVEY STATIONS
-by Steve Singer, Forest Biologist

This is a simple, easy to do method that determines the percent visibility of open sky at different A-V survey stations, which is the Index of Visibility, and is then modified to reflect what that observer can see without turning his head, which is the Effective Visibility.  The Effective Visibility provides a percentage number that can be used to adjust/compare the number of seen-only murrelet detections made at different sites.

Concept

Imagine that you are standing in the center of a glass dome that is resting on the ground.  If there are no trees or tall shrubs around you, you can see 100% of the glass sides.  If trees are present, then a portion of the glass dome is blocked from your view with the amount of blockage dependent on the height of the tree and its proximity to the center of the dome.  This technique allows you to measure the percentage of the glass sides that you can see, i.e, the percentage of sky that you can see.  
Equipment Needed

Clinometer capable of reading vertical angles in degrees and a compass capable of reading bearings in degrees.
Methodology

Stand at the survey station location.  Use a clinometer to measure the vertical angle of visibility at all tree gaps greater than one typical crown-width wide and record the bearing of each using a compass.  For example, if sky is visible all the way down to the ground, the reading would be 0 degrees.   Next, use the compass (to get a bearing) and clinometer to measure the tree height angles at all cardinal and intermediate directions (i.e., N, NE, E, SE, S, SW, W, and NW), but not taking readings in any of the gaps already measured.  In each case measure the angle to the top of the tallest tree within a span of 10 horizontal degrees to either side of the compass bearing.  Record all measurements in a table similar to the one below.
Subtract each angle reading taken, from 90, and, the resulting number (converted from negative to positive if necessary) is the visibility value for that compass bearing.    Add up the visibility values and divide their sum by the dividend of [(# of measurements) (90) ] .  The result is the visibility index value for that station.  
See the sample data sheet and calculation below for Redwood Meadow in Big Basin State Park.   Note that the station location is on one edge of the meadow and not in the center.  
Sample Data Table
	Datum

No.
	Tree Direction or Gap
	Compass Bearing

(Degrees)
	Vertical Angle 

 Reading 

(Degrees)
	Visibility Value (Angle – 90)

	1
	gap
	100
	62
	28

	2
	gap
	240
	22
	68

	3
	gap
	330
	36
	54

	4 
	N
	0
	82
	8

	5
	NE
	45
	82
	8

	6
	E
	90
	82
	8

	7
	SE
	135
	72
	18

	8
	S
	180
	57
	33

	9
	SW
	225
	49
	41

	10
	W
	270
	54
	36

	11
	NW
	315
	52
	38

	
	
	  
	 Sum of Visibility Values
	340



CALCULATION:  340 ÷ [90 x 11]  =   34%, so the index of visibility for this survey station is 34%.   If the station was located in a grassland area with no trees or shrubs, the index of visibility would be 100%. 
Effective Visibility
Once the Index of Visibility is obtained, it needs to be modified to reflect the percentage of gaps that are visible when the observer is facing in the most favorable direction.  To do this, estimate the percentage of all the sky gaps that are visible when the observer is facing in one direction.  For example, if there are two big gaps and they are oriented 180 degrees apart from each other, the observer can watch only one at a time, so the Visibility Index should be reduced by half to get the Effective Visibility value for that station.  In the example above, the observer can see about 85% of the viewable area without moving his head, so the effective visibility = (34)(.85) = 29.4 %, or round off to 30%.
Advantages of this Method
1.  It is a direct measurement of sky visible to the observer. 
2.  It is simple to do.  Data for each station can be collected in 30 minutes or less.  No measuring of tree heights or distances is required.  No sketching or mapping is required.

3.  It is largely a quantitative method.  The only interpretation the observer is required to make is in delineating the gaps to be measured, and how many gaps the observer can see while facing in one direction.    

4.  It provides a numerical comparison between visibilities at different sites.  

Limitations of this Method

1. This method does not measure the total sky visible to the observer, because it only measures sky visibility to a two-dimensional plane formed by the surface of the imaginary glass dome.  It doesn't take into account the extent of sky volume visible beyond it.   The actual volume of sky visible may be limited by nearby mountains or ridges that extend above the tree tops.    
2.  This method assumes the observer is standing upright.  If he or she is lying down, the visibility index would be different.  

3.  Relatively small differences in the index of visibility may translate into larger differences in the detectability of birds due to a number of factors including the length of observed flight segment necessary to identify a flying bird as a marbled murrelet.
MARBLED MURRELET A-V STATION

INDEX OF VISIBILITY DATA SHEET

Station Name: ___________________________  Biologist: __________________

Date: _________________ Location: ____________________________________

	Datum No.
	Tree Direction or Gap
	Compass Bearing

(Degrees)
	Vertical Angle

(Degrees)
	Visibility Value

(Angle – 90)
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	                             Sum of Visibility Values =

	Calculation:                                                                                                                                       

                                                                 INDEX OF VISIBILITY =


To calculate the EFFECTIVE VISIBILITY of each station, multiply the Index of Visibility value by the percentage of sky gaps that the observer can see without turning his or her head.

Picture illustrating concept of methodology.  Station location is on the ground in the center of the glass dome.  Imagine that dome is centered on a clearing or opening in the forest, and not in an urban area.

[image: image1.png]



Steven Singer E&E Services, August 2014

Page 5 of 5

