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Notes from the field
CCTV monitoring system: a novel approach in hornbill research
and conservation
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Nest monitoring provides valuable information
to study hornbill biology and conservation. In
Asia, hornbill nesting studies were generally
conducted by direct observations with the aid of
field gears (e.g. binocular/telescope) from hides
(Poonswad et al., 1998; Kinnaird and O’Brien,
1999; Kaur et al., 2015; Pawar et al., 2018). The
application of closed-circuit television (CCTV)
camera in hornbill nest monitoring is still little-explored, except for the study of Oriental
Pied Hornbill Anthracoceros albirostris in Singapore (Ng et al., 2011) and a study on Indian Grey

Hornbill Ocyceros birostris (Gadikar, 2017; Barve
et al., 2020).
Yunnan Tongbiguan Nature Reserve (TBG)
sits along the Sino-Burmese border (23°54’25°20’N, 97°31-98°06’E, altitude range: 2103400 m), and is the only place in China with
extensive Shorea dipterocarp forest where four
hornbill species (Rufous-necked Hornbill Aceros nipalensis, Great Hornbill Buceros bicornis,
Wreathed Hornbill Rhyticeros undulatus and
Oriental Pied Hornbill) still co-occur (Zheng et

Fig. 1. Wildlife CCTV monitoring stations in Yunnan Tongbiguan Nature Reserve, China.
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Fig. 2. CCTV system provides 24-hour monitoring of hornbill nesting behaviours in Yunnan Tongbiguan
Nature Reserve, China (a. Oriental Pied Hornbill Anthracoceros albirostris, b. Wreathed Hornbill Rhyticeros
undulatus, c. Great Hornbill Buceros bicornis).

al., 2020); (http://en.people.cn/n3/2021/0312/
c90000-9828532.html).

TBG. Electricity from nearby villages was used
as power supply for six of the CCTV stations,
and solar panels were installed in four remote
stations too distant from the electrical grid.
The construction cost for each unit varied according to the different terrains, but one unit
averaged $13,000 USD; together with the cost
for the control centre, total cost of the CCTV
monitoring network was around $146,000 USD.
Fees for network service and equipment maintenance have been included in the warranty
period of three years. Warranty extension will
be negotiated with the contractor later, the
running cost of the whole network is expected
to be 10,000 to 12,000 USD annually after the
warranty expires.

The hornbill monitoring programme in TBG
was initiated in 2015, and successful breeding
of three hornbill species (Great, Wreathed and
Oriental Pied Hornbills) have been recorded
every year until today (authors, unpubl. data.).
To investigate the feasibility of CCTV system in
monitoring key species in TBG (e.g. hornbills,
Gaoligong Hoolock Gibbon Hoolock tianxing and Phayre’s Leaf-monkey Trachypithecus
phayrei), ten CCTV monitoring stations were
set up in 2018 (Fig. 1). These CCTV monitoring stations were installed at wildlife hotspots,
each mounted with two CCTV cameras (one for
close-up shot, one for wide-angle shot). The
cameras were China-made and equipped with
two million pixels lens providing full HD (1080p)
resolution video at 30 fps. Video footage was
then transmitted by long-distance wireless
communication system to the headquarters of

Three CCTV stations were set up to monitor
hornbill nests discovered in previous monitoring programmes; two of which were solar-powered. To minimise disturbance to the breeding
hornbills, CCTV stations were constructed 80
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to 200 meters away from the nest trees. With
the advantage of CCTV monitoring system,
TBG staff were able to monitor nest sites live
without physical presence and respond immediately should any illegal activities or situations
have arisen at these nests. The 24-hour monitoring regime generated a large volume of video
footage, and those with hornbill activities were
stored in a separate hard drive. In an attempt
to study nesting ecology of the three breeding
hornbill species, a total of 1,977 hornbill footages lasting ca. 7,300 minutes have been collected
during our pilot study between March and July
2020 (Fig. 2).

lifespan of the solar-charged CCTV stations,
and these solar-powered stations were able to
maintain 24-hour operation time even on rainy
days.
While the initial cost of monitoring hornbill
nests by CCTV is high, and the technical specifications still have room for improvements, it
greatly minimizes manpower investment for extended fieldwork time, which can be both logistically and financially costly, and minimizes
disturbances to breeding hornbills. The performance of solar-powered CCTV stations in our pilot study also demonstrated the versatility of the
technique. CCTV monitoring therefore presents
a new opportunity for hornbill study and conservation in areas not too remote for the transportation of constructing similar devices.

The current CCTV system configuration still had
certain limitations. The low resolution of video footage combined with the distance of the
camera to the nest hole limited our ability to
species-level identification of most food items.
In future studies, we will set up collecting nets
below hornbill nests, and items identified in the
debris could complement the CCTV monitoring data and improve the classification of food
items (Poonswad et al., 2004). The cost-benefit
of higher-resolution video cameras is also being
explored.
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