Quantifying the Tree-Grass dynamics of a tropical eucalypt
savanna in the Northern Territory, Australia.
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Introduction

Aims

Tree-grass savanna ecosystems are one of the most spatially diverse forms of terrestrial vegetation on the planet. They occur on all major
continents, excl. Antarctica, cover approximately 15 % of the global land surface and occupy tropical, sub-tropical and temperate regions [10].
Savannas are closely coupled to the atmosphere via biophysical and biogeochemical processes [3,7], the measurement of which helps us to
determine their ecosystem gross primary productivity (GPP). As a result, savannas contribute ~ 26 % to total GPP, making them one of the most
vital biomes involved in global GPP [1]. As GPP is a key indicator of ecosystem health, it is important to understand its magnitude, the processes
that govern it and its spatial and temporal variability within savanna ecosystems.

This research aims to provide a more complete understanding of the landatmosphere processes occurring above tree-grass savanna in tropical north
Australia. A major research focus will be on estimating savanna GPP and
how the grasses contribute to it. Within this broad research aim, we ask the
following:

In Australia, savannas occupy ~ 25 % of the continent [4], which is dominated by a Eucalyptus woody overstory and an understory of annual and
perennial C4 grasses [4,5]. The composition, structure and function of savannas in northern Australia are influenced by soil water content and
nutrient availability, herbivory, disturbance (particularly fire), land use change and, most importantly, strong seasonal rainfall variability [5] and
many of the plant species have adapted survival strategies based around these. The grasses in particular can survive the dry season drought
using seed banks (annual) or dormancy (perennial), allowing them to be ready to flourish at the first rains of the wet season [9]. Capturing this
seasonal grass lifecycle and how it alters GPP is a major focus of this study, as it has been found that at a global scale, savanna C4 grasses
contribute over 20 % to terrestrial GPP [1]. However, this figure is based on less than 20 site-years of data for C4 dominated ecosystems, which
highlights the importance of research that captures the grass component and their contribution to ecosystem GPP at regional and global scales.

•

How does the grass understory contribute to savanna ecosystem GPP
and what are the seasonal variations of this?

•

Does savanna GPP measured in situ by the eddy covariance system
relate to/reflect that of GPP measured from remote sensing imagery and
is the understory contribution identifiable?

•

Can the change in grass greenness be detected using in situ
measurements and remote sensing over the course of their seasonal
lifetime?

Study
Site
Methods
The study will be conducted at a long term monitoring site near Howard Springs [2,5,6,8], located 35 km south
east of Darwin (12⁰ 29.712’S, 131⁰ 09.003’E) in the Northern Territory, Australia. Long-term (1982-2006) mean
annual rainfall for the Howard Springs area is 1782 mm, measured from a Bureau of Meteorology weather station
(~20 km from the field site). The onset of the wet season occurs from Dec-Mar, where approximately 95 % of the
mean annual rainfall occurs [6]. The dry season occurs from May-Sep and Oct-Nov are typically transitional
months, where humidity and temperature begin to increase in preparation for the wet season. Vegetation at the
site is classified as open savanna woodland, with a canopy height ranging between 14-16 m and canopy coverage
of 50-60 % [8]. The overstory is dominated by evergreen eucalyptus species E. miniata and E. tetrodonta and the
understory is mostly dominated by annual Sorgum spp. and perennial Heteropogon triticeus C4 grasses. There is
also a scattering of semi- , brevi- and fully deciduous species at the site. The Howard Springs site is a listed
OzFlux (http://www.ozflux.org.au/) and Fluxnet site (http://fluxnet.ornl.gov/), with data collection dating back to
2001.

Methods
•
•

•

PAR Sensors
For in situ fPAR
measurements
of trees and
grass

LED Sensors
For in situ, high
temporal resolution
vegetation spectral
reflectance

•

MODIS
For moderate
spatial
resolution GPP
estimates

LAI
For a robust, high
temporal
resolution in situ
LAI estimation

Dry Season

Wet Season - Growth

GPP
GPP
Biomass Harvest
• Quantify grass
biomass and
carbon stocks

Leaf Morphology/
Physiology

Adapted from [3]

Adapted from [2]

Leaf
Chlorophyll/Nitrogen
• Identify changes
throughout the
grass lifecycle

•

Leaf Spectra
For crosschecking LED
spectral
measurements
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