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OzFlux 2021

The ecosystem processes conference in Australiaand Aotearoa - New Zealand

1-2 November 2021 all online & free

The conference will showcase researchinvestigating ecosystem processes inagriculturaland natural
ecosystems in Australia and New Zealand. It offers a forum for microclimatologists, ecosystem
modellers, ecologists, ecophysiologists and social scientists from across the regionto share their
latest research. OzFluxis an ecosystem research networkthat provides the global ecosystem
research community with standardised observations of energy, carbon and water exchange between
the atmosphere and key terrestrial ecosystems. This knowledge is critical to inform decision making
and risk assessment relatingtoland use and climate change impacts on ecosystems. OzFlux 2021
features a wide range of themes from the latest developments in instrumentationand software to
spatial scaling and modelling, greenhouse gas emissions, drivers of carbon sequestration and food
security.

Format

OzFlux 2021 will be an entirely online conference via Zoom webinar.

Presentations will be either live or pre-recorded. After each talk there will be time for questions.
Questions will have to be posted via the Zoom Q&A function.

Registration:
Registrationis a Zoom webinar registration, there is no cost.
https://unimelb.zoom.us/webinar/register/WN _Jhu4K-1zQE6-rNXLHjw2iQ

Conference webpage:
https://www.tern.org.au/ozflux-conference-2021

Conference organising committee

Stefan Arndt — The University of Melbourne
Alison Bennett — The University of Melbourne
Jason Beringer — University of Western Australia
Jamie Cleverly — James Cook University
CaciliaEwenz - TERN

Nina Hinko-Najera — The University of Melbourne
Peterlsaac—TERN

lan McHugh — The University of Melbourne
Caitlin Moore — University of Western Australia

We are grateful for the assistance of Mark Grant (TERN)and Mark Kitchen (CSIRO) in the
organisation and promotion of OzFlux 2021

We acknowledge and celebrate the First Nations people on whose traditional lands we meet and
work, and whose cultures are among the oldest in human history.


https://unimelb.zoom.us/webinar/register/WN_Jhu4K-IzQE6-rNXLHjw2iQ
https://www.tern.org.au/ozflux-conference-2021

Scientific program
Timesinthe program are all AEDT (VIC/NSW/TAS) time

NZ VIC/NSW/TAS SA QLD NT WA California
13.00 11.00 10.30 10.00 9.30 8.00 17.00
16.00 14.00 13.30 13.00 12.30 11.00 20.00
18.00 16.00 15.30 15.00 14.30 13.00 22.00

Monday 1 November

10.45-11.00 Welcometo OzFlux2021

Session1
Chair - Stefan Arndt
11.00-12.00 KEYNOTE Modelling Australia’s dynamicvegetation

BelindaMedlyn

Ecosystem processes - ecosystems and flux studies

Chair Jamie Cleverly

12.00-12.15  Jason Beringer Trends and Interannual variability of ecosystem
processes alongarainfall gradient (NATT)

12.15-12.30  Rodrigo Pires Adaptive hydraulictraits and vulnerability to drought
and heat stressin a mixed Banksia-eucalypt woodland

12.30-12.45 AnneGriebel Thetrade-offs when living with a parasite in awarmer,
drierand more flammable world.

12.45-13.00  Caitlin Moore Ecosystemslivingon the edgein Australia'swild west

13.00-13.15  Jordan Goodrich Exploringthe droughtresilience of New Zealand’s

peatland carbon sink
13.15-13.30  Miko Kirschbaum CarbonWatch NZ. Modelled carbonexchange of forests
ranging from long-termaverages tosub-diurnal fluxes
13.30-13.40  Robert Ward Carbon fluxes from wine grapesin the Hawke's Bay, New
Speedtalk Zealand

Break 13.40 - 14.00

Session 2
Chair- Cacilia Ewenz
14.00-15.00 KEYNOTE Forest carbon dynamics - research in the Wombat

Nina Hinko-Najera Forest
Lauren Bennett

Remote, terrestrial and novel sensing
Chair - Nina Hinko-Najera

15.00-15.15  Michael Forster Resolvingthe heat velocity measurement range
limitation of sap flow methods
15.15-15.30 ThangHa Seagrass resource inventory fromspace: A case studyin

TaurangaHarbor (New Zealand) usingradarimageryand
machine learning



15.30-15.45 Tiet-Dat Pham
15.45-16.00 Ashvath Kunadi
16.00-16.15 Tommaso Julitta
16.15-16.30 Jo Owens

Tuesday 2 November

10.45-11.00 WelcometoDay?2
Session 3
Chair - PeterIsaac
11.00-12.00 KEYNOTE
Trevor Keenan

Sites, ecosystems and methods
Chair - Alison Bennett

12.00-12.15  Will Woodgate
12.15-12.30  JamieCleverly
12.30-12.45  Richard Silberstein
12.45-12.55 Markus Low
Speedtalk
12.55-13.10  JohannesLaubach
13.10-13.25 Ryan Burrows

Break 13.25-14.00

Session4
Chair - Jason Beringer
14.00-15.00 KEYNOTE
Pep Canadell

Improving estimates of agricultural soil organic carbon
using Sentinel-2 MSl and Sentinel-1 SAR data combined
with active and ensemble learningin WesternAustralia
Variationin Zero Plane DisplacementLengthand
Roughness Length Revisited

Field spectrometersfor continuous proximalsensing
monitoring

Linking long-term grazing trials and modelling with the
new fluxtowersin Queensland

Fluxnet 2.0: OzFluxand theFLUXNET coordination
project

Theroadto recovery:the Tumbarumba site post major
fire disturbance in 2020

Evapotranspiration,soil water content and precipitation
pulsesin awater-limited ecosystem

Two eddy covariance systems on the same tower,
looking forthe constantflux layer

Comparison between three mobile eddy covariance
systems located in close proximity of each other
Nitrous oxide and carbon exchange of mixed-species
pasture: win-win or trade-off?

Methanotroph community structure and processesin an
inland river affected by natural gas macro-seeps

Ecosystem collapse dynamics under the rapid emergence
of climate change

Ecosystem processes - seasonal dynamics & temperature responses

Chair - Caitlin Moore
15.00-15.15 Alexandre Renchon

15.15-15.30  Tim Wardlaw

Inter-annual andseasonal interactions of canopy
dynamics, carbon and water fluxes in atemperate
evergreen angiospermforest: adata-modelcomparison
Adirect response to supra-optimaltemperatures for
reduced GPP duringthe 2017 warm spellat Warra



15.30-15.45  Alison Bennett Thermal optimaof Gross Primary Productivity and air
temperature closelyalign: A synthesis of OzFlux's
wooded ecosystems.

15.45-16.00  SamiRifai Continuous subseasonal temperature acclimation of
solarinduced fluorescencein forest ecosystems
16.00-16.15  NuritAgam Water where thereis no water - Atmospheric water

captured by world deserts
16.15-16.30  Samantha Grover A tale of two peatlands; fluxes from Australianalpine and
Indonesian tropical peatlands

Abstracts

Jason Beringer, Lindsay Hutley, Simone Fatichiand Jamie Cleverly

The University of Western Australia

Trends and Interannualvariability of ecosystem processes along a rainfall gradient (NATT)
Abstract: The northern half of Australia has a diverse climate and vegetation with mesic topical
savannasto the north and arid Mulga woodlandstowardinland Australia. A strongrainfall
gradientis present that formsthe basis of avegetation transect calledthe North Australian
Tropical Transect (NATT). Dueto the longterminvestment of TERN in these sites we now have 20
yearsofrecord at Howard Springs and 10 years at 4 other sites along the NATT and we now have
anopportunityto examine howthe ecosystem processes at these sites along the transect have
changed overtime and what the driversmay be. We use the longterm observationsand a
sophisticated land surface model (Tethys-Chloris (T&C)) to simulate thetrendsand IAV of
ecosystem processes at each site. Results showsignificantincreasing trends in productivity at the
mesicsites and aflatand more variable trendat the arid sites including Alice Springs Mulga.
Trendsin evapotranspiration were more variable but alsoindicated increasing trend at the m esic
sitesthatdroveincreasing water use efficiency at most sites. We found thatthe T&C model
performed extremelywell in simulating not only mean quantities but alsofunctional behavior and
IAValongthetransect. Such assurancein our models now enablesusto further attribute changes
in ecosystem processes to drivers through model experiments.

Rodrigo Neto Pires, Paul Drake, Pieter Poot, Erik Veneklaas

The University of Western Australia

Adaptive hydraulic traitsand vulnerability to drought and heatstressin a mixed Banksia-eucalypt
woodland

Abstract: Drought-related mortality events have increased globally, and climate change models
predict drierand warmer climate further threatening plant communities. Evergreen woody
species from seasonally dry ecosystems are of particular concern as plant communitiesin the
region already experience markeddry and hotseasons. Stomatal regulation plays a central rolein
reducing therisk of physiological failure,as operating beyond waterpotential thresholds can lead
to tissue desiccation and mortality. Co-occurring tree species with contrasting hydraulic strategies
provide an opportunity to evaluate if a given behaviouris more likely to enhance survival under
future climate scenarios. In this study, we carried out arange of eco-physiological measurements
(water potentials, photosynthesis, transpiration, stomatal conductance, sap-flow, vulnerability
and pressure-volume curves) during a transitionfrom thewet winter to the dry summer to
determine: (i) key diurnal and seasonal water use-related responses and (ii) the role of stomatal
regulation of plant waterstatus. Resultsshow thatthe stomatal controlstrategies were clearly
separated into species that strongly regulate leaf water potentials (,Adisohydric,Ad) versus species
that allow leaf water potential to fall belowapparently critical thresholds (,Adanisohydric,A6). We



discuss theimplications of the different hydraulic strategies considering reports of tree mortality
eventsand changesin vegetationcompositionin the region.

Anne Griebel, Daniel Metzen, Jennifer Peters, Matthias Boer, Brendan Choat, Craig Barton,
Chelsea Maier, Alexandre Renchon, Rachael Nolan, Hamish Clarke, Elise Pendall

Hawkesbury Institute for the Environment, Western Sydney University

The trade-offs when living with a parasite ina warmer, drier and more flammable world.

Abstract: Mistletoes are emerging asimportantco-contributors to treemortality, particularly
when infected trees are stressed by water limitationsduring drought. In Australia, mistletoe
distributions are expandingin temperate woodlands, while their hostsexperienced
unprecedented heat and drought stressin recent years. To investigate whether the excessive
water use of mistletoes increased therisk of premature hostmortality at the Cumberland Plain
Ecosystem Processes site, we monitored transpiration of infected and uninfected branches from
two eucalypt species and used hydraulic vulnerability curves to estimate percentlossin xylem
conductivity for each species. We show that daily transpirationofinfected branchesincreased up
to 4-fold during heatwaves, which contributed to a 30% increase in xylem dysfunction of infected
hosts. We further coupled mistletoe population dynamics with measurements of host tree stem
growth, canopy turnover and standstructure to demonstrate that severe mistletoeinfection
reduced live standing biomassand canopyvolume,and to establish a threshold beyond which
mistletoe infection haltstree growth. Yet, subsequent increases in basal area and the thickening of
canopy volume afterthe three-year droughtindicate that hosttrees could recover rapidly once the
compoundeddroughtand heat stress nearly extinguished the mistletoepopulation.

Moore Caitlin, Norton Alexander, Beringer Jason, Silberstein Richard, Prober Suzanne,
Macfarlane Craig, Lardner Tim

The University of Western Australia

Ecosystems living on the edge in Australia's wild west

Abstract: Australia’sterrestrial ecosystem observation capacity supported by TERN provides
critical measurements of ecosystem health,and how ecosystems respond to climate variability
and change. However, monitoring gaps exist within TERN,Ads SuperSiteframework and workis
underway to addressthemin Western Australia (WA), facilitated through a co-investmentin TERN
from the WA state government. New instrumentation has been installedat WA’s three TERN
SuperSites’aWandoo woodland at Boyagin Reserve, the Salmon gums of the Great Western
Woodlands,and the coastal banksia heath of Gingin. These ecosystems are uniqueto WA and are
identified as sentinel systems for environmentalchange, occurring along a temperature/rainfall
gradientin the southwest regionof the state. Given the goodtemporalcoverage of fluxdata from
these threesites, we explored how productivity at each site has varied in response to
meteorological variability with the aim to determine whether these ecosystems are already living
ontheedgeintermsoftheirannual net carbonuptake (NEE) and water use (ET). Initial findings
suggest thisis already true for the Great WesternWoodlands, which has an annualcumulative NEE
closeto zero and ET almost equalto precipitation. How these ecosystems will fare in a part of
Australiatrendingtowards a hotter and drier climate in the future remains a crucial question.
Improvements to ecosystem monitoring will help toidentify ecosystemchanges sooner, rather
than later.

Jordan Goodrich, Dave Campbell

University of Waikato, New Zealand

Exploring the drought resilience of New Zealand’s peatland carbon sink

Abstract: Peatlands have accumulated carbon throughoutthe Holocene, with a net cooling effect
on global climate. With increasing inter-annual variability of precipitation,and consistent



warming caused by climate change, the stability of this sink is uncertain. However,New Zealand
peatlands are uniquely equippedto maintain largerates of annual carbonuptake, evenduring
extremedroughtyears.The net carbon balance of Kopuatai Bog, an undisturbed New Zealand
peatland, isroughly 130 gCm-2yr-1duringdry years, which is larger than themaximumrates
published for mostNorthernHemisphere peatlands. This resilienceis partly enabled by dual-
phase energy balance partitioning of the main peat forming vegetation, Empodisma robustum,
constrainingevaporation rates, and contributing to maintaining high water tables during dry
summers. Kopuataiwater table rarelydrops more than 30 cm below the surface evenduring the
most extreme seasonal droughts. This allows respiration rates to remain fairly constrained, albeit
somewhat elevated during dry conditions. Here we expand on our previous work in this area by
analysingalonger (~10years) continuous record of CO2 and H20 fluxes, capturing a greater range
of hydrologicvariation, with an eye toward using this system as a ben chmark for future peatland
restoration efforts.

Miko U.F. Kirschbaum, Donna L. Giltrap, Liyin L. Liadng

Manaaki Whenua - Landcare Research, New Zealand

CarbonWatch NZ. Modelled carbon exchange of forests ranging from long-term averagesto sub-
diurnal fluxes

Abstract: CarbonWatch NZ tried toinfer surface gas exchange from atmospheric CO2
concentrations. This was combined with prior surface gas exchange estimates fromapplicable
models. Our contribution to the overall project was the modelling of gas exchange estimates from
forests, categorised as exotic (pine) forests, low-statureshrubbyforests (manuka-kanuka stands
and old-growth indigenousforests.

Here we presented the modelling results to date, consisting of comparison of long-term growth
datacompared with plot surveys and with short-term gas exchange observations from eddy-
covariancesites. The modelwas also constrained by available ecophysiological understanding of
plantand ecosystemresponses to the environment.

Themodel wasthen runover10years with daily weather data at 0.05 degree resolutionfor all of
New Zealand. Daily fluxeswere further down-scaled to hourly fluxes. This was combined with a
land-cover data base ofthe proportion of each 0.05 degreecell covered by respective vegetation
types. That madeit possible to derive the estimated hourly gas exchange fluxemanating from
each forest type over the whole of New Zealand.

Robert Ward, Roberta Gentile

Plantand Food Research,New Zealand

Carbon fluxes from wine grapes in the Hawke's Bay, New Zealand

Abstract: We have been operating two EC towers on acommercial vineyardin the Hawke's Bay of
New Zealand since May 2019, with the aim of quantifying the seasonaland annual patternsof
carbon fluxesin grape vines. One tower is observinga mature Merlot block and we presentresults
from May 2020 to January 2021. Overthe winter of 2020 it was a consistent carbon source, and
overthe subsequentgrowingseasonit was a consistent carbon sink. The other tower is observing
a mature Sauvignonblancblock, which was convertedinto Pinot gris in the summer of 2019-2020.
We present results from May 2019 to December 2020 and we see a much more complicated
pattern of fluxes due to the change of varietal. Over the 2019-2020 growing season we estimate the
blockto beasmall net carbon sink, with periods of net carbonemission attributed to removing
old grapevines and other managementpractices. Over the 2020-2021 growing season, up to
December 2020, the Pinot gris block is a consistent carbonsink, displaying similarpatterns to the
Merlot block but atasmaller magnitude. Over the course of the observations, significant technical
difficulties were encountered resultingin somewhatlimited flux data.



Michael A. Forster

Edaphic Scientific Pty Ltd, Cities Research Institute, Griffith University, Australia

Resolving the heat velocity measurement rangelimitation of sap flow methods

Abstract: Sap flowis related tothe water flux between soils and atmosphere via plantsand is a
critical component ofthe hydrologiccycle. Sap flow is difficult to measure directlyand is instead
estimated from heat velocity (Vh) measurements viathermometric sensors.In turn, Vh is derived
from several empirical or theoretical methods with an observed measurement range between ~-20
cm hr-1 (‘reverse flow’) to >250 cm hr-1 (‘positive flow’). Yet, it is well known that existing methods
cannotresolve theentire observed Vh measurement range. Consequently, there are significant
errors and uncertainties in the estimation of sap flow. A new method, the Dual Method Approach
(DMA), resolves theissue by combining reverse/slow flow methods with fast flow methods via a
theoretical transitionderived from of the thermal conduction/convectionequation.Alinear
regression of estimated sap flux density against gravimetric sap flux density for 15 woody species
foundanr2of0.541 forthereverse/slowmethod, 0.879 for the fast method, and 0.940 for DMA.
Additional datasetsfrom field growntrees further demonstrate themeasurementrange resolution
ofthe DMA. Adoptionofthe DMA willimprovesap flow measurements and accurate estimates of
water flux between soils, plantsandatmosphere.

Nam-Thang Ha, Merilyn-Manley Harris, Tien-Dat Pham, lan Hawes

Faculty of Fisheries, University of Agriculture and Forestry (Hue University), Vietnam

Seagrass resource inventory from space: A case study in Tauranga Harbor (New Zealand) using radar
imagery and machine learning

Abstract: Seagrass provides importantecosystemservices across climatic regions. However, this
resourceisin decline globally and accurate mapping of extant meadows is in high demanding to
support sustainableseagrass blue carbonconservation. This study develops a novel method for
seagrassinventoryusing a suite of state-of-the-art machine leaming (ML) and syntheticaperture
radar (SAR) Sentinel ,Ai 1 remotesensing data. Our results indicate a promising application of
Sentinel ,Ai 1 dataforabinary mapping of extant seagrassmeadows in Tauranga Harbor (New
Zealand). The machine learningextreme gradient boost (XGB) model deliver the most accuracy
mapping with scores of precision (P)=0.82, recall (R)=0.90, and F1=0.86). Of the orginal and
transformed input bands, theVH and the first band of a principle component analysis (PCA)
contribute approximately 79% to the success of model performance. Our findings contribute novel
and advanced methods for seagrassdetection, which are simpleand reliable, use open source
dataand software and should be easily applicable tointertidalzones acrossmanyregions of the
world.

Tien Dat Pham, Thu Thuy Nguyen, Jacob Delfos, Robert Archibald, Huu Hao Ngo, and Julian
Kruger

Department of Earth and Environmental Sciences, Macquarie University, Sydney, Australia
Improving estimates of agricultural soil organic carbon using Sentinel-2 MSI and Sentinel-1SAR data
combined with active and ensemblelearning in Western Australia

Abstract: Thiswork developeda novel framework using Sentinel-2 (S2) multispectraldata and
Sentinel-1(S1) C-band dual polarimetric syntheticaperture radar (SAR) combined with an
integration of active learning for land-use mapping and advanced Extreme Gradient Boosting
(XGBoost) for robustness of thesoil organiccarbon (SOC) estimates in Western Australia. We
compared the effectivenessofthe proposed machine learning model with the two well-known
algorithms such as Random Forests (RF) and Support Vector Machine (SVM) to estimate
agricultural SOC. Ourresults show thatan integrationofS1and S2 sensorsinto theproposed
XGBoost modelwith optimalfeaturescould effectively predict SOCin farming areas with a
satisfactory accuracy (R2=0.870; RMSE=1.818ton C/ha). Ourinnovative method using multi-



sensor data fusion combined with the XGBoost providesthe best prediction resultsfor mapping
agricultural SOC at 10 m spatial resolution. Thenovel intelligence approach developed here could
contribute significantly to various agricultural SOC retrievals globally. What makes this possible is
its superior prediction performance at 10 m spatial resolution and cost-effectiveness using reliable
free-of-charge space-borne optical and SAR data acquired from Copernicus Open Access Hub.

Kunadi Ashvath Singh, Silberstein Richard, and Thompson Sally

The University of Western Australia, Australia

Variation in Zero Plane DisplacementLength and Roughness Length Revisited

Abstract: Zero plane displacement length d0 and roughnesslengthfor momentumzOm are the
aerodynamic parameters thatgoverm the fluxes of momentum, energy,and massto and from a
surface. Usually, d0and zOm are assumed to be constants thatcan be estimated using the
physical characteristics of the surface such as, the height of the canopy (Hc) and leaf areaindex.
However, thereis evidence that d0and zOmvary for a physically unchanging surface. This
variation has conventionally been tested as the linear functions of wind and friction velocity. We
match thevelocity at Hcas estimated by 4 analytical canopy wind velocity models to thelog
profile above the canopyto explain thevariation. Thewind velocity profile above Hcisused at 7
fluxsites to get empirical estimates of d0 and zOm. At 6 sites where variations were observed, the
conventionaland the canopyvelocity matching methods were calibrated and validated to predict
thevariationin the aerodynamic parameters at each site. The calibration shows thatthe canopy
velocity matching method gives estimatesofthe momentum absorption capacity of the surface
thatvary with phenological changes, whilethe parametersgenerated by theconventional
methods that have no physical meaning nor predictablechange with phenology. The validation
results show that the canopyvelocity matching methodrecreates thedistribution better thanthe
conventionalmethods. A measurementofvelocity at Hc makes this method reproducible at flux
sites.

Tommaso Julitta, George Burba, Roberto Colombo, Alexander Damm, Frank Griessbaum, Paul
Naethe, Mirco Migliavacca, Uwe Rascher, Mike Delaney, Andreas Burkart

JBHyperspectral Devices, Germany

Field spectrometers for continuous proximal sensing monitoring

Abstract: Well-established carbon flux monitoring networks (e.g. TERN, ICOS,NEON) are
recognized worldwide in terms of providing high-quality standardized data. Proximal sensing
techniques such asfield spectroscopy provide a link betweenthesefluxes and remotesensing,
enablinglocal information to be scaled upto global information.

JBHyperspectral Devices, with the supportof the scientific community, has developed
autonomous instruments, capable of operating continuously in the field in awide range of harsh
climatic conditions. These instrumentsacquire punctual, high-temporal-resolution hyperspectral
data. Thanksto arobust, open-source andstandardized data processing chain,theyreturntime
series of radiometric parameters as well as optical properties (e.g. solar-induced chlorophyll
fluorescence (SIF), reflectance and various spectral indices).

To further utilize the data collected with these devices, JBis currently in the process of making
theseinstruments compatiblewith the latestfluxdata collection and processingsystems running
typical flux stations (e.g. SmartFluxfrom LI-COR) and a collaboration with existing consolidated
fluxnetworks (e.g. FluxNet and ICOS) isongoing toexplorebettercoupling betweenflux, optical,
and remote sensing measurements. The possibility tointegrate JB devices into flux networks, via a
standardized procedures of configuration, set up,data processing,and different data product
levels are currentlybeingevaluated.

Jo Owens, Jamie Cleverly, Peter O’Reagainand Greg McKeon



University of Southern Queensland, Australia

Linking long-term grazing trials and modelling with the new flux towers in Queensland

Abstract: The Wambiana grazingtrial is regarded as one of the most importantfield experiments in
grazing science because it addresses the majorissue of long-term livestock grazing of
Queensland'snative pasturesin a highly variable climate. The trial provides an excellent
opportunityto evaluate the effects of climatic (i.e. multi-year wet and dry periods) and grazing
management (i.e. fire and stocking rate) on pasture production andresource degradation fora
savanna ecosystem (openwoodlandwith perennial native pastures) usingthe GRASPpasture
model. The grazingtrial is located close the Fletcherview research station,where Queensland’s
newest flux toweris beinginstalled. This talk isabout how we aim to link the findings and
knowledge gained from long-term trials todata collected from Ozflux sites with biophysical
modelling. Thisstudyisimportant for the grazingindustryand policy as itimpacts on calculations
oflong-term carrying capacities, pasture biomassand ground cover for sustainable grazing. This
study contributesto current applications of the GRASPmodel used operationallyin Queensland to
address long-term carrying capacity in areas with woody vegetation.

Will Woodgate, Jacqui Stol, Mark Kitchen, Tim Devereux, Stuart Phinn

The University of Queensland,Australia

The road to recovery: the Tumbarumba site post major fire disturbance in 2020

Abstract: This talk presentsdetails of the roadto recovery ofthe Tumbarumba TERN/OzFlux site
post a major fire disturbance as part of Australia’s2019/20 Black Summer. On New Year’sEve 2019
a major fire swept through the Tumbarumba site burning 90% of the Bago State Forest (50 000 ha
of native forestin NSW, Aus). Allground-based infrastructure was lost, with the saving grace being
thetower still standing with instrumentation at the top of the 70m tower largely unaffected. Since
then, theroad to recoveryhas been severelyhampered by Covid-19, with bare bones data
continuity resumingin late 2020. Specificaspects of the talk will focus on the bushfire extent and
fire severity, recovery through thelens of optical satellites providing data continuity, ground-
based inventory, and preliminary post-fire fluxdata analysis.

Cleverly Jamie, Owens Jo

Terrestrial Ecosystem Research Network, College of Science and Engineering, James Cook
University, Australia

Evapotranspiration, soil water contentand precipitation pulsesin a water-limited ecosystem
Abstract: Wateris the focus of Australia's burgeoning critical zone observatory network,in aland
where fluctuationsin precipitationstrongly drive ecosystem function. In this presentation, we will
explorethe exponential decline in evapotranspiration and soil water content following
precipitation pulsesin central Australia, across extremes of wet and dry conditions. We will then
apply these lessons as hypotheses for what is to come at the new Fletcherview Tropical Rangeland
SuperSite and Critical Zone Observatory.

Richard Silberstein, Ashvath Kunadi, Tim Lardner

Edith Cowan University, Australia

Two eddy covariance systems on the same tower, looking for the constant flux layer

Abstract: Eddy covariance systems are collecting data from a surface assuming thattheir
measurements are representative of uniform fetch conditionsin all directionsand usually these
conditions are sufficiently satisfied to provide confidence that ourdata and analyses are valid. The
second mostimportant assumption, inherentin all installations, is that we place ourin struments
abovetheroughness sublayer, within the constantflux layer. We usually base the positioningon
standard,’rules ofthumb’ thatourinstruments shouldbe at least twice the vegetation height.
However, this ‘rule’ is based on a uniform, dense canopywhich is often not thecase in natural
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vegetation systems, especiallywoodlands. The Banksia woodland of the Swan Coastal Plain near
Perthis a typically sparse woodland, with inter-treespacing approximately the average tree height
(~5m). We took the opportunity provided by an instrumentation upgrade to firstly, run two eddy
covariance systems side by side on top of ourtower (at 15m) for 3 monthsto compare the
measurements and check that they gave thesame fluxes. We then moved oneto7m to test
whether this height was within the constant flux layer. It isintended to move this up anddown to
further explorethe structure ofthe near nearboundarylayer. We present preliminarydata from
these explorations.

Markus Low, Mark Adams

Swinburne University of Technology, Australia

Comparison between three mobile eddy covariance systems located in close proximity of each other
Abstract: Eddy covariance systems can be used to compare fluxesbetweenthe atmosphereand
different land use types. Variation in fluxes due to land use becomes significant when thelatter
vary strongly (e.g. forest/grassland/cropland) within relatively smallgeographicareas, asis found
in large areas of temperate and coastal Australia. Prior to making suchcomparisons, an e ssential
step is evaluation of differencesdue to specificsensors and their calibrations(e.g. IRGAs,
anemometers, net radiometers, etc), such thatany bias can be avoided or removed during data
evaluation. Furthermore, andas is widely known, sensordrift can be significant over moderate
periods time. We evaluated sensor stability (e.g. drift) and between-sensor differences using three,
trailer-based eddy covariance sensorsystems equipped with telescopic masts that allow sampling
between 5and 20 m above ground. Here we reportacomparisonofthe three EC systemsin a
grassland site outside of Daylesford, Victoria, Australia. Each systemwas deployedfor between
oneand sixmonths, within 100 m of each other,usinga 10 m sampling height. We found littlebias
between instruments of thesame typeand generation (e.gthree Licor EC150 IRGAson) and little
drift. There were larger differences among radiometers of different age (e.g. CNR1and CNR4).

Laubach Johannes, Hunt John, Graham Scott, Rogers Graeme, Mudge Paul, Whitehead David
ManaakiWhenua, Landcare Research, New Zealand

Nitrous oxide and carbon exchange of mixed-species pasture: win-win or trade-off?

Abstract: On grazed pasture, reducing nitrous oxide (N20) emissions and maintaining or
increasing soil carbon stocks are critical to contribute to mitigating New Zealand's greenhouse gas
(GHG) emissions. Ourteam isinvestigating the potential to mitigate GHG emissions andidentify
trade-off effects from anirrigated, mixed-species grassland thatincludes plantain, in comparison
with an adjacent conventional ryegrass-clover grassland using continuous measurements of net
exchanges of N20 and CO2. Both swards were establishedin April 2020 with previous identical
management. We use the eddy covariance methodwith a multi-gas analyser, installed near the
boundary of the twosites, and employ a split-footprint analysis to determinethe gas exchange
budgets for both. Duringthe first grazing season (Septemberto March) N20 emissions from the
mixed-species pasture were just over half those fromthe ryegrass-clover pasture,while during the
conversion period before and during a cow-free period after the grazing seasonthe two pastures
emitted similaramounts of N20. Overall, thenet carbon gain for the mixed-species pasture was
smallerthan thatforthe ryegrass-clover pasture, which appeared to be due to the very heavyfirst
grazing event. Measurements are continuing to determine whetherthe second (current) grazing
season will show similar or different findings.

Ryan M. Burrows, Jodie van de Kamp, Levente Bodrossy, Michael Venarsky, Jack Coates-
Marnane, Gavin Rees, Paavo Jumppanen, Mark J. Kennard

Waterway Ecosystem Research Group, School of Ecosystem & Forest Sciences, University of
Melbourne
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Methanotroph community structure and processesinaninland river affected by natural gas macro-
seeps

Abstract: Methaneavailabilityin freshwatersis usually associated with spatial-temporal variation
in methanogenesis. Unusually, however, naturalgas macro-seepsoccuralongthe Condamine
Riverin eastern Australia which elevateambient water-column methane concentrationsmore
than 3,000 times. We quantified the spatial-temporal variation in methane oxidation rates and the
total microbial and methanotroph community composition (throughthe amplification and
sequencing of 16S rRNA and particulatemethane monooxygenase (pmoA) genes),and the factors
mediating this variation, in reaches with and withoutmacro-seeps. Sediment methane oxidation
rates were, on average, 29 times greater,and theabundance of methanotrophs significantly
higher, in the vicinity of methane macro-seeps compared to non-seep sites. Methylocystis was the
most abundantmethanotrophgroupatall sites, buttype Ib methanotrophsshowed th e steepest
increase in abundance at seep sites. pmoA gene analysis identified these as clade 501, while 16S
rRNA gene analysis identified these as the closely related genus Methylocaldum. Sediment
methane oxidation rates andthe relative abundance and composition of benthic microbial
communities were primarilyinfluenced by methaneavailability which was in turn relatedto
variationinriver discharge. Methane-derived carbonmay be animportantenergy source for the
aquaticfood webs in reaches affected by natural gas macro-seeps.

Alexandre A. Renchon, VanessaHaverd, Jiirgen Knauer, Cathy M. Trudinger, Anne Griebel,
Daniel Metzen, Matthias M. Boer, Belinda E. Medlyn, Elise Pendall

Argonne National Laboratory, USA

Inter-annual and seasonal interactions of canopy dynamics, carbon and waterfluxes ina temperate
evergreenangiosperm forest: a data-model comparison

Abstract: Forest-atmosphere exchange of carbon and wateris regulated by canopystructure as
well as meteorological conditions. Canopystructurecan vary seasonally andinter-annuallyin
both deciduous and evergreenforests, but the influence of these variations on carbonand water
fluxes for the latteris poorlyunderstood. We study how variation of leafareaindex (LAl, m2 m-2)
and meteorological conditions interact to regulate carbonand water fluxes in atemperate
evergreen angiospermeucalyptforest near Sydney, Australia. We used eddy-covariance
measurements (years 2014-2017) and applied the Community Atmosphere Biosphere Land
Exchange (CABLE-POP (r5046)) model to explore theimportance of variable LAl for ecosystem
carbon and water fluxes. Ourresults showedthat the peak of LAloccurred in late summer-early
autumn, with a higher peak occurring earlier in years when summer rainfall was greater. The
allocation of carbon to leaf growth was dynamic seasonally (contrasting with themodel assuming
constantallocation), ranging from 0% in winter to a peak of 59 % in summer. Change in LAl was
not sufficient to capture change in photosynthetic capacity and surface conductance, we
suggested that leaf efficiency, varyingwith age, could be another driver of these variables. These
results highlight areas needing further research to improve ecological understanding and land
surface models of temperate evergreenangiosperm forest.

Tim Wardlaw

University of Tasmania, Australia

Adirect responseto supra-optimaltemperatures for reduced GPPduring the 2017 warmspell at
Warra

Abstract: Daytimetemperatures were above the optimumfor gross primary productivity (GPP) in
the E. obliquatall forest at Warra for 75% of the time during a prolonged warm spell between 10-
30th November2017. Ecosystem respiration increased by 26% and GPPdecreased by 39%,
compared with the same period in the previous twoyears. Multiple lines of evidence suggest
reductionsin GPP were in direct response to supra-optimal temperatures rather than via stomatal
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regulation to limit water loss. They include measured energy fluxes, vapor pressure deficits and
soil moisture, as well as historical data of stomatal conductance measurementsin 70-y.o.E.
obliquaforestduringa period of record high temperatures. The presentationwill detail the
evidence leadingto the conclusionof direct temperature effects causing the reduction in GPP.

Bennett, Alison C; Arndt, Stefan K; Bennett, Lauren T; Knauer, Jiirgen; Beringer, Jason; Griebel,
Anne; Hinko-Najera, Nina; Liddell, Michael; Metzen, Daniel; Pendall, Elise; Silberstein, Richard;
Wardlaw, Timothy; Woodgate, William; Haverd, Vanessa.

The University of Melbourne, Australia

Thermal optima of Gross Primary Productivity and air temperature closely align: A synthesis of
OzFlux's wooded ecosystems.

Abstract: Synthesis of eddy covariance data from the OzFlux network can reveal broadscale
patterns of ecosystemfunctioning. We examined the relationship between gross primary
productivity (GPP) and airtemperature(Ta) across 17 of OzFlux’s wooded ecosystemsfrom five
ecoregions. We used boundary line analysis to derive the GPP-Tarelationship and the thermal
optima of GPP (Topt)including seasonal (wet vs dry season) analysis in tropical savannas. We
demonstrated thatthe GPP-Tarelationship is a convex parabola with narrow curves in tropical
forests, tropical savannas (wet season),and temperateforestsand broader curvesin temperate
woodlands, Mediterraneanwoodlands,and tropical savannas (wet-season). We also examined
therelationship between Topt and the mean daytime air temperature (MDTa), discovering a
strong positive linear relationship between Topt and MDTa (adjusted R2: 0.81; Slope: 1.08). Our
synthesis revealed thatamongthese wooded ecosystems a) the shape of the GPP-Ta relationship
is a convex parabolathatis largely defined by the daytime temperaturerange,MDTa,and
maximum GPP; b) Toptof GPP has adjusted (acclimation plus adaptation) to thelocal
temperatureregime. Our analysis suggests that GPP in the majority of these ecosystems is
buffered against small temperatureincreases and thatAustralian wooded ecosystems possess a
common capacity to adjust Topt of GPP to local air temperatures.

SamiW. Rifai, Martin G. De Kauwe

ARC Centre for Climate Extremes, University of New South Wales, Australia

Continuous subseasonal temperature acclimation of solar induced fluorescence in forest ecosystems
Abstract: Ecosystem modelsincreasinglyintegrate temperature acclimationprocessesfor
modeling photosynthesis. Field measurements of the optimum temperatureof photosynthesis
(Topt) haverepeatedly shown Toptcapacity for acclimation,however there are practical limits of
field measurementforunderstanding thelimits of Toptacclimation responses across ecosystems
and environmental gradients. In contrast,solarinduced fluorescen ce (SIF) can be measured by
remote sensingand has been shownto be an effective proxy of grossprimary productivity (GPP)
when compared with flux site measurements. Here, we ask (1) if the Topt of SIF isanalogous to the
Toptofeddy fluxderived GPP, (2) how rapidly can Topt respond to changesin air or surface
temperature,and (3) how does drought stressinfluence the Topt acclimationresponse?Using a
new high-resolution SIF dataset from Sentinel-5p's TROPOMI sensor, we fit pixel-level models of
Toptacross forestsin the continental United States, where the SIF data product is currently
limited to. We found both flux site GPP and SIF derived Topt acclimated to monthly temperature
variation, and that the responses of Topt to monthly temperatureshifts were nearidentical
between fluxsite GPP and SIF. Thedroughteffect on Toptwas negligible,in part because the
drought effect already elevates (surface) temperature.We argue this approach maybe suitableto
constrain Topt acclimation processesin ecosystem models.

NuritAgam & Dilia Kool
Blaustein Institutes for DesertResearch, Ben-Gurion University of the Negev, Israel
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Water where thereis no water - Atmospheric water captured by world deserts

Abstract: Atmospheric water, or non-rainfall waterinputs (NRWIs) are an importantsource of
waterin arid areas. Consideringthe large surface area of arid and extremely arid regions, NRWIs
are a critical, albeit largely overlooked,component of theglobal hydrological cycle. Water vapor
adsorptionisnotonlythe leaststudied form of NRWI butlikelythe mostcommononein arid
areas. Theamountofwatervaporadsorptionmainlydepends onthe gradientbetweenwater
vapor pressure between theair (ea) and the soil (es). Seabreeze, which carries moist airfrom the
sealandward, can resultin asignificant daily increase in eain desert areas.

We have examined the diurnal cycle of soil water content derived by watervaporadsorptionand
evaporation in two very different deserts: the Negev (loess soil,~100 mm/y) and the Namib (sand
dunes, ~20 mm/y). Water vapor adsorption intothe Negev’s loess soil has beenestablished as the
dominant NRWI (with 0.3-0.5 mm/night). Even in the Namib, which is known as afog desert, even
on nights with fog, at least half of the water accumulation occurred via water vapor adsorption,
beforethe onset of fog (0.1-0.2 mm/night).

Samantha Grover & students

RMIT University

A tale of two peatlands; fluxes from Australian alpine and Indonesian tropical peatlands
Abstract: no abstract submitted
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