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Gigapixel resolution time-lapse imaging for phenological monitoring of every plant in a landscape 

Timothy Brown1, Justin Borevitz1 
1Research School of Biology, Division of Plant Sciences, Australian National University 

Background/question/methods: It has traditionally been challenging to record plant phenology data in field settings over 
long time periods at high spatial and temporal resolution. National monitoring networks such as TERN have a pressing need 
for new tools to enhance landscape monitoring over long time periods at high resolutions.  

We developed a solar powered billion-pixel resolution timelapse camera system (‘Gigavision’) that enables daily 
phenological observations for nearly every plant in a 10-hectare area. The camera was installed at Indiana Dunes State 
Park, Indiana, USA. For this project we were interested in testing hardware reliability and quantifying total species and 
numbers of plants and time-resolution of phenological stages that could be monitored with the Gigavision system. Results 
were compared with those from traditional monitoring approaches such as ground observations, ‘plantcams’ and remote 
sensing. We recorded onset and duration of phenological stages in all visible plants in the study area (stage duration, time 
of 50% conversion to stage). ‘Pheno-stages’ recorded were: leaf -budburst, -emergence, -fullsized, -turning, -dropped; 
Flower -budburst, -open, -dropped.  

Results/conclusions: The Gigavision camera recorded 1.3 gigapixel resolution images daily over 7-hectares for two growing 
seasons (April 2010 – October 2011). We had 70% camera up-time (with maintenance every 4-6 weeks). Phenological 
stages were recorded for 350 individuals in 12 species of plants in the field site. Gigapixel time-lapse imaging presents 
significant technical hurdles but the resulting data is orders of magnitude greater than other standard available techniques 
(e.g. on site surveys, traditional cameras, remote sensing). 

Tim Brown is a post-doctoral fellow in the Borevitz Lab at ANU building data analysis and image processing pipelines for enabling high-throughput 
phenomics. Prior to that he spent 6 years designing advanced landscape monitoring and data visualisation systems. 

Soil warming reduces seedling emergence in a Mediterranean-climate ecosystem 

Anne Cochrane1,2, Gemma Hoyle1, Colin Yates2, Jeff Wood3, Adrienne Nicotra1 
1School of Biology Australian National University, 2Department of Environment and Conservation, 3Statistical Consulting Uni ANU 

Background/question/methods: Plants are heavily reliant on favourable environmental conditions for successful seed 
germination and seedling establishment. However, within a species, requirements for this phase of the life cycle can vary 
both spatially (i.e. along its geographical distribution) and temporally (e.g. under a changing climate). This variation in 
regeneration requirements can affect community composition and influence population persistence. We used a field-based 
climate manipulation to investigate seedling emergence patterns under altered climate conditions (water reduction and 
addition, and temperature increase). We sowed seeds from six populations of four Western Australian Banksia (Proteaceae) 
species collected from across a natural east-west climate gradient in the South West Australian Floristic Region. We 
hypothesised that tolerance to warmer, drier conditions would be retained (niche conservatism) across populations along 
the climatic gradient but that species’ responses would differ. 

Results/conclusions: Soil warming slowed germination across all species and reduced total seedling emergence in 3 out of 
4 species, although seed response to watering treatments was inconclusive. Within species, populations differed 
significantly in response to the warming treatments, but contrary to expectations, these differences were not correlated 
with latitude, longitude or climate at the seed collection sites. The implications of these results will be discussed in the light 
of a warming, drying climate as predicted for the region, including addressing strategies for conservation and restoration of 
long-lived woody species in this and other Mediterranean-climate ecosystems. 

Anne Cochrane is a full-time external PhD candidate at ANU investigating the impact of altered climate conditions on seed and seedling ecology. She also 
manages the WA Department of Environment and Conservation’s seed conservation facility located in Perth. 




