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A Test for Using Thermal Image by Infrared Thermography
to Search Bird Nests
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Abstract: Infrared thermography (IRT) is a non-invasive and non-contact method for measuring surface
temperature by absorbing the radiation heat from the surface of objects and transferring into thermogram (Fig.
1). Thermography has numerous practical applications in animal thermal physiology and wildlife monitoring.
During the breeding season from April to August 2015, we searched for bird nests across four types of habitat
in Kuankuoshui National Nature Reserve, southwestern Guizhou, China. During our work, we first used

portable thermal image by IRT to scan for the nests within 5 m along the paths with possible nests been
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shown obviously (Fig. 1), then we carefully searched for the nests again by eyesights in the same area. A total

of 54 hird nests were found, of which only 7 nests were recorded in thermal image and the searching success

rate by IRT was 13.0% (7/54, Table 1). The highest searching success rate by IRT was for ground nests

(27.3%, 3/11) and the lowest for tree nests (0%, 0/5). The vegetation coverage of nests found by IRT was

significantly lower than that by traditional searching method (t = 2.837, df = 16, P < 0.01), and there was also

significant difference in nesting site temperature D-value (t = - 2.476, df = 19, P < 0.05) between them. Our

results showed that vegetation density and temperature D-value of nesting site had important effects on

searching success rate by IRT, with better searching success rate under lower vegetation cover and higher

temperature D-value.
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Fig. 1 The nests which searched by Infrared thermography and its thermal images
EREEAMERS IO L (2) R LGB E (b); sRESEL (o) RHHUERE (d); P RE (o) KHPUERE (.

Streak-breasted Scimitar Babbler (Pomatorhinus ruficollis) nest (a) and its thermal image (b); Yellow-throated Bunting (Emberiza elegans) (c) nest

and its thermal image (d); Blunt-winged Warbler (Acrocephalus concinens) nest (e) and its thermal image (f).
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Table 1 Temperature on image and parameters of the nest site
e AMARRLC ARERERE o
HIRAY Fpk B 18 23 g S5 il3zils Temperature on image Wz CCO
Nest type Species Nest N t hed Coverage — - Temperature
P P number est searche (%) i} ki difference
by IRT Low High
T EWE RS Pomatorhinus ruficollis 2 1 20.0 15.00 6.00 9.00
Bt [ ¥R P. erythrocnemis 1 1 30.0 29.00 10.00 19.00
TR 2 [ 6 Enicurus leschenaulti 3 95.0 16.67 13.00 3.67
Ground nest 4484 Motacilla alba 1 100.0 18.00 14.00 4.00
Z1JIE %579 Chrysolophus pictus 2 1 40.0 10.00 6.00 4.00
Lt FG497% Seicercus latouchei 2 45.0 1167 9.00 2.67
JRIEAS%E Paradoxornis alphonsianus 8 70.0 20.88 16.88 4.00
RS Emberiza elegans 2 1 60.0 34.00 19.00 15.00
LN N .
AR kRt Bradypterus luteoventris 2 80.0 15.50 10.50 5.00
Grass nest
Bl %5 % Acrocephalus concinens 1 1 40.0 22.00 18.00 4.00
/%85 Pycnonotus xanthorrhous 5 1 49.0 29.00 25.00 4.00
P 2E RS Alcippe dubia 1 45.0 16.00 11.00 5.00
IRHEZERS A. morrisonia 1 95.0 19.00 14.00 5.00
LIMEAR I Leiothrix lutea 7 55.7 18.50 13.50 5.00
3 }\ X . .
WA UL RS Garrulax sannio 2 55.0 25.00 20.50 450
Bush nest
ifiJ& G. canorus 1 30.0 23.00 18.00 5.00
¥ 8UH RS Babax lanceolatus 3 58.0 20.33 15.67 4.66
S P. xanthorrhous 5 1 30.0 24.00 20.00 4,00
M2k 451 & Zosterops japonicus 2 2350 19.00 4.50
% ] .
HER kMRS Garrulax poecilorhynchus 1 24.00 20.00 4,00
Tree nest
H Y Pica pica 2 21.50 17.50 4,00
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Parameters of vegetation coverage, low and high temperature were mean value. Temperature difference refer to difference value between

the maximum temperature and the minimum temperature in pictures. Tree nests reach up more than 2 m and were not included in the table.
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