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Birds	
  make	
  great	
  indicators	
  for	
  many	
  
aspects	
  of	
  natural	
  resource	
  management.	
  

(Carignan	
  and	
  Villard	
  2002)	
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Many	
  species	
  have	
  strong	
  Aes	
  to	
  
specific	
  habitat	
  components	
  	
  	
  

(Hamel	
  1992)(Kremen	
  1992)	
  

Birds	
  may	
  be	
  the	
  first	
  indicators	
  of	
  
climate	
  change	
  effects	
  on	
  wildlife.	
  

(Crick	
  2004)	
  (McCarty	
  2001)	
  (NABCI	
  2014)	
  	
  

The	
  USFS	
  required	
  under	
  the	
  NaAonal	
  Forest	
  Management	
  Act	
  
to	
  sustain	
  wildlife	
  species	
  which	
  are	
  present	
  during	
  the	
  

beginning	
  of	
  the	
  planning	
  period.	
  	
  

Many	
  species	
  depend	
  on	
  disturbance	
  to	
  create	
  
young	
  forest	
  areas.	
  	
  

Golden-­‐winged	
  Warbler	
   Chestnut-­‐sided	
  Warbler	
   Prairie	
  Warbler	
  

Yellow-­‐breasted	
  Chat	
   Dark-­‐eyed	
  Junco	
  

Many	
  other	
  species	
  depend	
  on	
  more	
  mature	
  
forest	
  areas	
  with	
  relaAvely	
  low	
  disturbance.	
  	
  

Cerulean	
  Warbler	
   Acadian	
  Flycatcher	
   Black-­‐and-­‐white	
  Warbler	
  

Wood	
  Thrush	
   Hooded	
  Warbler	
   (USDA	
  1979)	
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Study	
  Area	
  
Cherokee	
  NaAonal	
  Forest	
  (CNF)	
  

•  259,000	
  ha.	
  on	
  eastern	
  border	
  of	
  
Tennessee	
  

•  Largest	
  tract	
  of	
  public	
  land	
  in	
  TN.	
  
•  Part	
  of	
  a	
  large	
  chain	
  of	
  public	
  

land	
  from	
  GA	
  to	
  VA.	
  
•  LocaAon	
  and	
  landscape	
  diversity	
  

make	
  the	
  CNF	
  a	
  great	
  case	
  study	
  
for	
  forest	
  management	
  and	
  
climate	
  change	
  effects.	
  
•  The	
  Appalachian	
  Mountains	
  

are	
  criAcal	
  stopover	
  and	
  
breeding	
  site	
  for	
  many	
  avian	
  
species.	
  

•  Forest	
  has	
  been	
  acAvely	
  
managed	
  

•  Management	
  has	
  changed	
  
over	
  Ame	
  

•  ElevaAon	
  changes	
  
(Oswalt	
  et.	
  all	
  2009)	
  USDA	
  2014	
  

Volume	
  of	
  Timber	
  Harvested	
  on	
  CNF	
  
Between	
  1992	
  and	
  2006	
  

ObjecAves	
  
1.  Determine occupancy trends for 17priority species on the CNF. 

2.  Use multivariate analysis to determine correlations between 
occupancy data and forest management practices on CNF. 

3.  Use multivariate analysis to determine correlations between 
occupancy data and regional temperature and precipitation 
changes. 

4.  Use BBS data in a similar manner to determine if trends shown on 
the CNF parallel trends shown around the region.  

For	
  the	
  last	
  22	
  years	
  point	
  count	
  data	
  has	
  been	
  gathered	
  
on	
  the	
  Cherokee	
  NaAonal	
  Forest	
  

Data	
  CollecAon	
  Methods	
  
ObjecAve	
  1	
  

Point	
  Counts	
  
•  ≈200	
  points	
  surveyed	
  each	
  
year	
  
•  Randomly	
  straAfied	
  across	
  

all	
  districts	
  and	
  stands	
  of	
  the	
  
CNF	
  

•  All	
  are	
  at	
  least	
  100m	
  from	
  
stand	
  border	
  

•  Each	
  site	
  is	
  GPS	
  marked	
  
•  Auditory	
  and	
  visual	
  

idenAficaAon	
  of	
  birds	
  
•  Conducted	
  during	
  the	
  

breeding	
  season	
  (May-­‐July)	
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Data	
  CollecAon	
  Methods	
  	
  
ObjecAve	
  1	
  

Point	
  Counts	
  ConAnued	
  
•  Each	
  count	
  is	
  10	
  minutes	
  
long	
  
•  Divided	
  into	
  Ame	
  

increments	
  of	
  0-­‐3	
  min,	
  3-­‐5	
  
min,	
  5-­‐10	
  min	
  

•  Distance	
  from	
  point	
  is	
  
esAmated	
  for	
  each	
  bird	
  
detected	
  
•  0-­‐25	
  m,	
  26-­‐50	
  m,	
  >50	
  m	
  

•  Data	
  is	
  entered	
  into	
  Forest	
  
Service	
  monitoring	
  sofware	
  
(R8	
  Bird)	
  at	
  ranger	
  staAon.	
  

Data	
  CollecAon	
  Methods	
  
ObjecAve	
  2	
  

Forest	
  Management	
  
•  Basal	
  Area	
  measured	
  
with	
  a	
  10	
  BAF	
  prism.	
  

•  Percentage	
  of	
  canopy	
  
coverage	
  measured	
  
with	
  a	
  densiometer.	
  

•  Stand	
  age	
  will	
  be	
  
determined	
  through	
  
USFS	
  CISC	
  database.	
  

Data	
  CollecAon	
  Methods	
  
ObjecAve	
  3	
  

Average	
  regional	
  temperatures	
  and	
  precipitaAon	
  will	
  be	
  gathered	
  
from	
  NOAA	
  records	
  of	
  weather	
  data	
  over	
  the	
  last	
  22	
  years.	
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Data	
  CollecAon	
  Methods	
  
ObjecAve	
  4	
  

Data	
  from	
  the	
  BBS	
  will	
  be	
  downloaded	
  from	
  the	
  USGS	
  
site:	
  h.ps://www.pwrc.usgs.gov/bbs/RawData/	
  

AnalyAcal	
  Methods	
  
ObjecAve	
  1	
  

Present!	
  

Occupancy	
  
•  Occupancy	
  (Ψ)	
  will	
  be	
  calculated	
  for	
  all	
  species	
  detected	
  within	
  50	
  m	
  
of	
  a	
  point	
  using:	
  Ψ=Sᴅ/(S(1-­‐(1-­‐p)ᴷ))	
  	
  
•  S=	
  Total	
  #	
  of	
  sites	
  
•  Sᴅ=	
  #	
  of	
  sites	
  sp.	
  was	
  detected	
  
•  p=	
  Probability	
  of	
  detecAon	
  
•  K=	
  #	
  of	
  Ames	
  site	
  was	
  counted	
  

(Baumgardt	
  et	
  al.	
  2014)	
  

AnalyAcal	
  Methods	
  
ObjecAve	
  2	
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AnalyAcal	
  Methods	
  
ObjecAve	
  3	
  

AnalyAcal	
  Methods	
  
ObjecAve	
  4	
  

BBS	
  Data	
  
•  Occupancy	
  data	
  will	
  be	
  

calculated	
  using	
  the	
  same	
  
methods	
  as	
  before.	
  

•  20	
  routes	
  that	
  border	
  CNF	
  
in	
  both	
  TN	
  and	
  NC	
  will	
  be	
  
used.	
  
–  1	
  route	
  =	
  1	
  point	
  

(USGS	
  2014)	
  

AnalyAcal	
  Methods	
  
All	
  ObjecAves	
  

StaAsAcal	
  Analysis	
  
•  Occupancy	
  calculaAons	
  done	
  with	
  program	
  

Presence.	
  
•  MulAvariate	
  staAsAcal	
  analysis	
  done	
  in	
  

SAS.	
  	
  
–  Using	
  covariates:	
  

•  Stand	
  Age	
  
•  Canopy	
  Coverage	
  
•  Basal	
  Area	
  
•  Temperature	
  
•  ElevaAon	
  

•  DetecAon	
  probabiliAes	
  calculated	
  using	
  
Farnsworth	
  et	
  al.	
  methods	
  to	
  account	
  for:	
  
–  	
  Species	
  Variability,	
  Observer,	
  Time	
  of	
  Day,	
  

Weather,	
  DuraAon,	
  and	
  Distance	
  	
  

(Farnsworth	
  et	
  al.	
  2002)	
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