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EVALUATION OF THE NOCTURNAL BIRD MIGRATION STUDY PERFORMED 
BY ABR, INC. ON HATCHET RIDGE, SHASTA COUNTY, CALIFORNIA 

 
In its response to the draft EIR for the proposed Hatchet Ridge wind power project, 
Wintu Audubon Society of Redding, California, noted the inadequacies of bird studies 
performed at the site and incorporated in the EIR.  In particular, the absence of any 
studies of actively migrating birds during both day and night, especially under adverse 
weather conditions that could increase risk of collision with turbines and other structures 
was noted as an important deficiency. 
 
Subsequent to the submission of the EIR and the Wintu Audubon  response thereto, a 
radar study of nocturnal migration performed at the Hatchet Ridge site by ABR, Inc. of 
Forest Grove, Oregon, has been placed on the record.  This study presents data obtained 
over 36 nights between 7 September and 15 October, 2007, with a marine radar stationed 
at two sites on the ridge.  I have been asked by Wintu Audubon to evaluate this study and 
its results with respect to their adequacy to address the concerns raised by Wintu 
Audubon in its original response to the EIR. 
 
Technology and Analysis Employed in the Study – The equipment and methods 
employed in this study seem to be in line with current standards in the industry.  The data 
appear to have been collected properly and have been analyzed appropriately.  The 
interpretations of the results presented by ABR are mostly straightforward and reasonably 
conservative.  There are a number of important cautionary statements and caveats 
contained within the ABR report that should be noted. 
 
As noted in the ABR study, radar has a number of inherent limitations as a source of the 
kind of information needed for a thorough bird collision risk assessment.  First, radar 
provides very little information concerning the identity of the bird targets presented on its 
arrays (indeed, it is rarely certain that the targets are even birds).  A target that appears 
large on the radar screen could be the reflection of a single large bird or the reflection of a 
large flock of small birds.  In short, one cannot be certain whether one is detecting swans 
or sparrows.  Second, radar by itself provides no reliable information on the number of 
birds being detected.  Radar energy is emitted in pulses.  Each pulse encompasses a given 
volume of airspace (referred to as the radar pulse volume).  Whenever the volume of 
reflective material (birds, bats, insects, rain drops) within that pulse volume reaches the 
threshold for detection by the radar, a target or echo will be produced on the radar 
display.  Adding any number of additional reflectors to that pulse volume will not change 
the appearance of the display.  A very weak echo likely indicates a small reflector, 
although other factors complicate this simple relationship (e.g., the angle at which a bird 
is flying with respect to the radar beam).  A large echo or target, on the other hand, could 
represent a single large bird, a small flock of medium-sized birds, or a large flock of 
small birds.  In reality, most migratory flights comprise a mixture of flocked and more 
dispersed migrants.  Without some independent data on the distribution of flock sizes 
within the migrant population aloft, estimating the actual number of birds passing 
overhead is impossible.  This problem has plagued radar studies of bird migration from 



their beginnings and where flocked migrants are involved, there is still no satisfactory 
solution. 
 
Impact studies of bird migration often employ thermal imaging technology or night 
vision equipment as an independent source of information on the identities of birds 
detected by radar.  Such information would have been useful in this study to shed some 
light on the types of birds being detected, to confirm that the targets were in fact birds, 
and to provide some information on flocking and flock sizes.  Similarly, it would be 
useful to have audio recordings of nocturnal flight calls from birds passing overhead.  
Such recordings can provide the most unambiguous feasible data on the identity of the 
birds being detected. 
 
The altitudinal distribution of nocturnal migrants – In terms of the risk of migratory bird 
collisions with wind turbines, we are obviously concerned with birds flying at the lowest 
altitudes AGL, i.e., within the area occupied by rotors and towers.  Using radar to attempt 
to estimate the number or proportion of birds flying very near the ground can be fraught 
with problems.  The most serious of these is that radar energy can be reflected from 
objects on the ground, producing echoes or targets on the display called “ground clutter”.  
Ground clutter can completely obscure echoes from birds or bats flying in that portion of 
the airspace nearest the ground.  Although the report states (p.16) that ground clutter at 
the study sites was minimal, no photos of the radar ppi are presented to document this, 
and the authors noted that the antenna was elevated 15° above horizontal during 
surveillance operation in order to get the beam above most of the ground clutter.  If 
ground clutter is significant within 15° of the ground, estimates of the numbers of 
presumed bird targets in the lowest altitudinal bins presented in the study will not be 
reliable and will likely be biased on the low side. 
 
In order to be compelling concerning the numbers of bird targets in the lowest altitudes 
AGL, the study needs to present data on the detectability of birds flying at the lowest 
altitudes, precisely how altitude measurements of targets were made, the nature and 
dimensions of the sampling space at the lowest altitudes, the minimum distance at which 
the radar can detect birds of a given size, and some estimates of the error associated with 
the altitude measurements.  Because birds flying below 250 m AGL, where collision is 
likely, are the most critical, the reliability of and biases inherent in the low-altitude target 
density estimates need to be addressed. 
 
Timing of the study and weather conditions – The dates of the study were selected to 
correspond with the presumed peak of passerine migration in the region (Executive 
Summary, p. 5).  As the study notes (p. 31), there is a general paucity of information on 
nocturnal migration in the western United States and that this warrants “the cautious 
interpretation of results.”  Passerine migration in this region of inland, northern California 
is generally rather diffuse and of relatively low magnitude compared to many localities in 
the eastern United States, for example.  However, this region is characterized by very 
large migratory movements of sandhill cranes, tundra swans, several species of geese, 
and numerous species of ducks and shorebirds traveling between breeding areas and 
major overwintering sites in the Central Valley of California and the Pacific coast.  



Without compelling evidence to the contrary, one can make the argument that it is these 
species that would be at the greatest risk of collision with wind turbines on Hatchet 
Ridge. 
 
Importantly, the migration of most of these waterbirds occurs late in the fall season and 
well into winter when the probability of encountering unfavorable weather in the form of 
low clouds or fog over the ridge is greater.  The report itself notes (p.33) “….the need to 
understand how nocturnal migrants respond to fog and low ceiling height conditions is 
warranted.”  Indeed, this is the most critical inadequacy of this study.  The data were 
collected during a time of the year prior to the main migration period of large, flocked 
waterbirds, and the data were collected entirely under typically good weather conditions.  
It is when poor visibility conditions coincide with a large migration of birds that major 
mortality is most likely to occur.  Those are the conditions that need to be studied, but 
have not been.  Especially in the late fall and into the winter, migrations of water birds 
are often triggered by Pacific storm systems.  It is these situations in which large numbers 
of birds find themselves flying in low cloud cover or fog, the conditions in which flocks 
of large birds numbering in the hundreds might pass over the ridge within the airspace 
occupied by the turbines.   
 
Recommended studies 
 
The ABR study presents a large amount of information.  While perhaps interesting in its 
own right, much of that information is largely irrelevant to the goal at hand, i.e., to assess 
the potential for migrating birds to collide with the wind turbines and associated 
structures.  Because the study was of relatively short duration and took place on nights 
with little variation in weather conditions, the analysis tells us nothing about what might 
happen at other times or under other conditions that are likely to occur. 
 
Studies are needed that cover the entire fall and spring migration seasons.  At this 
location, “fall” migration extends well into winter (through December and even into 
January).  Both nocturnal and diurnal migration needs to be examined.  Sandhill cranes 
are diurnal migrants, and tundra swans and geese often migrate both day and night.  Low 
ceiling conditions atop Hatchet Ridge will not be confined to the nighttime period.  
During these studies, particular emphasis should be placed on understanding the flight 
behavior of birds under poor visibility conditions at the ridge-top.  If there is sufficient 
moisture in the clouds or if there is precipitation, radar will be unlikely to be useful in 
detecting birds.  Under these conditions, only visual observations or auditory recording 
are likely to provide the necessary information.  It must be emphasized that although the 
kinds of data described here are the most difficult to obtain, they are the only ones that 
will enable a reasonable assessment of the risk of mortality to migrating birds. 
 
The ABR study suggested a larger number of birds passing the Saddle site versus the 
North site.  Inasmuch as the Saddle is located near the center of the proposed wind 
turbine array, future work should concentrate at that site. 
 
Kenneth P. Able, Professor Emeritus 
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