
La ndsca pe-sca le a ssessm ent of Mexica n spotted owl nesting ha bita t using MODIS  im a gery

Na tura l resource m a na gem ent pra ctices by Na tive Am erica n tribes 
rely on a ctive m a na gem ent to susta in the hea lth a nd vigor of triba l 
la nds into perpetuity. Despite num erous studies on nesting ha bita t 
of Mexica n spotted owls (MS O), to our knowledge no one ha s 
a ssessed MS O ha bita t on triba l la nds.  Anecdota l evidence 
suggests tha t MS O ha bita t on triba l la nds is different due to the use
 of regula ted susta ined yield tim ber m a na gem ent. W e conducted a  
la ndsca pe-sca le ha bita t a ssessm ent using rem otely-sensed 
Modera te Resolution S pectrora diom eter (MODIS ) im a gery to 
com pa re triba l a nd non-triba l nesting loca tions of MS O within the 
S a cra m ento Mounta in ra nge in New Mexico. T riba l inform a tion m a y
help inform  forest pra ctitioners a bout the ra nge of forest conditions
tha t MS O will occupy a nd im prove our current understa nding a bout
 the effects of forest trea tm ents on MS O. W e believe this new ra pid
 ha bita t a ssessm ent technique using sa tellite im a gery could be a  
novel a pproa ch to m onitoring MS O nesting ha bita t.
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Ha bita t wa s cha ra cterized a round owl sites using MODIS  im a ges. T he resolution of MODIS  im a ges 
is 231 m , resulting in ea ch pixel conta ining a pproxim a tely 13 a cres. W e used a  1km  buffer ra dius 
a round the owl nest sites which a pproxim a tes the a rea  of a  Protected Activity Center a nd 
Mexica n spotted owls will fora ge within this a rea  during the breeding sea son. T his resulted 
in a pproxim a tely 57 MODIS  pixels per owl site. If m ultiple nest sites were defined we used the m ost 
recent nest loca tion a s the center. If the nest tree ha s not been identified, we either 1) used 
juvenile roost loca tions found prior to August 1 a s the center or 2) defined a n ecologica lly sound 
center point ba sed off a ll previous roost loca tions, topogra phy, vegeta tion a nd tree density. 
W ithin ea ch 1km  ra dius owl breeding site I described the la ndsca pe in term s of phenoregions. 
Phenoregions a re a rea s tha t a re geospa tia lly clum ped a ccording to their MODIS  signa tures, which 
reflects Norm a lized Difference Vegeta tion Index (NDVI – see im a ge) a nd indica tes pla nt phenology. 
Pixels a re a na lyzed a nd clum ped with other pixels tha t ha ve sim ila r signa tures to crea te ea ch phenoregion. 

MET HODS

RES ULT S

W estern forests ha ve depa rted from  historica l conditions due to 
deca des of fire suppression, tim ber ha rvesting, a nd livestock
 gra zing pra ctices. Current forest conditions a nd high fuel levels 
ca n lea d to m ore frequent a nd m ore severe wildfires. La te-
successiona l forests tha t provide ha bita t for Mexica n spotted 
owls a re susceptible to such wildfires but evolved under lower 
severity wildfire regim es. A significa nt a m ount of owl ha bita t ha s 
been lost throughout the southwest due to recent high-intensity, 
sta nd repla cing wildfires. Future clim a te predictions identify longer 
fire sea sons, prolonged drought a nd fire regim es tha t a re m edia ted
by tem pera ture, which suggest tha t owl ha bita t is a t risk a s 
tem pera tures continue to increa se. T he m ost recent revision of 
the Mexica n S potted Owl Recovery Pla n recom m ends stra tegica lly 
pla ced forest trea tm ents a nd restora tion projects to increa se forest
resiliency a nd m inim ize threa ts to the owl, yet em pirica l evidence
a bout Mexica n spotted owl’s response to forest trea tm ents is lim ited.
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Phenoregion cluster

Phenoregional (100) composition of 
reservation owl sites versus LNF owl sites 

(n=204)

Reservation

USFS

DIS CUS S ION & FUT URE W ORK

Collecting Mexica n spotted owl occupa ncy a nd 
reproduction da ta  on the Mesca lero Apa che 
India n Reserva tion, NM. 

Exa m ple showing phenoregion cla sses (100) tha t 
com posed >1% within a ll (n=204) 1km  owl 
buffers. W a rm  colors denote high com positiona l 
proportion, cool colors denote less com positiona l 
proportion. 

NDVI & PHENOREGIONS
W ha t a re phenoregions? Phenoregions a re phenologica lly 
a nd clim a tica lly self-sim ila r clusters of pixels a nd a re 
essentia lly regions with sim ila r NDVI (Norm a lized Difference 
Vegeta tion Index) a nnua l profiles. NDVI ca n be thought 
a s the “green-ness” of a n a rea .  

Phenoregiona l com positions differed between owl a nd 
ra ndom  points, suggesting tha t the owls a re selecting 
pa rticula r a rea s within the la ndsca pe for their nest sites. 
Furtherm ore, phenoregiona l com positions of owl sites on 
the reserva tion were significa ntly different from  owl sites 
on the Na tiona l Forest. T his difference m a y be indica tive 
of the a ctive m a na gem ent done within owl sites on the 
reserva tion. Future work will cluster owl sites ba sed on 
their phenoregiona l com position. Prelim ina ry results indica te 
tha t there a re 5 distinct cluster types tha t owls prefer. 
T wo thousa nd ra ndom  points pla ced in suita ble forest 
types ha ve been clustered a nd a re shown below. Additiona l 
a na lyses will com pa re occupa ncy a nd reproduction ra tes 
between trea ted a nd untrea ted sites to see how Mexica n 
spotted owls m a y respond. 
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MS O ha bita t suita bility with increa sing them a tic resolution

Exa m ple of nest tree with nest entra nce 
in a  broken top fir (Photo: D. Ka uffm a n).

Exa m ple of sta nd conditions within the nest 
site on the reserva tion (Photo: D. Ka uffm a n). 

100 cla sses 500 cla sses

Phenoregions for the entire US  a re a va ila ble a t 100, 200, 500, 1000 a nd 5000 phenoregion cla ssifica tions.


