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QuestionQuestions s ……..

When?  When?  Over  what  time  Over  what  time  
period  ?period  ?

How  fast  will  species  need  How  fast  will  species  need  
to  adapt  or  move  ?to  adapt  or  move  ?

How  resilient  are  species  to  How  resilient  are  species  to  
a  changing  climate    ?a  changing  climate    ?



…… effect  on  biodiversity  ?effect  on  biodiversity  ?

Parmesan  &  Parmesan  &  YoheYohe (2003)(2003) A globally coherent fingerprint of climate change impacts acrossA globally coherent fingerprint of climate change impacts across natural systems.natural systems. NatureNature 421: 37421: 37--4242

•• Spring  getting  earlier Spring  getting  earlier 
……... av.  2.3  days  / decade... av.  2.3  days  / decade

•• Species  distributions  moving  towards  polesSpecies  distributions  moving  towards  poles
………… av.  6.1 av.  6.1 ±± 2.4 km / decade 2.4 km / decade 

•• or  moving  or  moving  ‘‘upwardsupwards’’
……...  ~  6  ...  ~  6  ±± 2 m / decade2 m / decade



Are  plant  communities  changing ?Are  plant  communities  changing ?

Walther (2002) Walther (2002) Ecological responses to climate changeEcological responses to climate change. Nature . Nature 416: 416: 389389--396396

Exotic  Exotic  
broadbroad--leaved  leaved  

vegetationvegetation
IndigenousIndigenous
deciduousdeciduous



…… so  what  ?so  what  ?
flora / fauna  distributions  climate flora / fauna  distributions  climate -- drivendriven

physiological  tolerancesphysiological  tolerances

80%  changes  consistent  with  physiology 80%  changes  consistent  with  physiology 

Concern Concern …… rate  of  changerate  of  change is  very  fastis  very  fast

Root,Root, et al.  (2003)et al.  (2003) Fingerprints of global warming on wild animals and plants.Fingerprints of global warming on wild animals and plants. NatureNature 421: 421: 5757--6060
OpdaOpdamm and and WascherWascher (2004)(2004) Climate change meets habitat fragmentationClimate change meets habitat fragmentation.. Biological ConservationBiological Conservation 117: 117: 285285--297297

Synergism:Synergism:

climate  change   climate  change   & & habitat  losshabitat  loss / fragmentation/ fragmentation



Courtesy:  Roger  Jones,  CSIROCourtesy:  Roger  Jones,  CSIRO



Alpine  EnvironmentsAlpine  Environments



Silky  Snow  DaisySilky  Snow  Daisy CelmisiaCelmisia sericophyllasericophylla
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BlakelyBlakely’’s  Reds  Red--gum gum Eucalyptus  Eucalyptus  blakelyiblakelyi

BrookerBrooker and Kleinig  (1993) Eucalypts and Kleinig  (1993) Eucalypts -- Volume 1  Volume 1  InkataInkata PressPress



BlakelyBlakely’’s  Reds  Red--gum gum Eucalyptus  Eucalyptus  blakelyiblakelyi

BrookerBrooker and Kleinig  (1993) Eucalypts and Kleinig  (1993) Eucalypts -- Volume 1  Volume 1  InkataInkata PressPress



BlakelyBlakely’’s  Reds  Red--gum gum Eucalyptus  Eucalyptus  blakelyiblakelyi

Data:  Victorian Flora Information SystemData:  Victorian Flora Information System
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SRES1AF - MID

BlakelyBlakely’’s  Reds  Red--gumgum Eucalyptus  Eucalyptus  blakelyiblakelyi

1990
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1995SRES1AF - MID

BlakelyBlakely’’s  Reds  Red--gumgum Eucalyptus  Eucalyptus  blakelyiblakelyi
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BlakelyBlakely’’s  Reds  Red--gumgum Eucalyptus  Eucalyptus  blakelyiblakelyi
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BlakelyBlakely’’s  Reds  Red--gumgum Eucalyptus  Eucalyptus  blakelyiblakelyi
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BlakelyBlakely’’s  Reds  Red--gumgum Eucalyptus  Eucalyptus  blakelyiblakelyi
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DistributionsDistributions=
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ClimateClimate HabitatHabitat Species  Species  
DistributionsDistributions= =

Biodiversity  &  Climate  ChangeBiodiversity  &  Climate  Change



ClimateClimate HabitatHabitat= =
slow  process ?slow  process ?

Biodiversity  &  Climate  ChangeBiodiversity  &  Climate  Change

Species  Species  
DistributionsDistributions



ClimateClimate HabitatHabitat=

PredationPredation
HerbivoryHerbivory

CompetitionCompetition

Stochastic Stochastic 
eventsevents

SoilsSoils
NutrientsNutrients

FoodFood

FecundityFecundity

Social Social 
systemssystems

Biodiversity  &  Climate  ChangeBiodiversity  &  Climate  Change

Species  Species  
DistributionsDistributions



BioBio--climatic  modelsclimatic  models

Based  on  climate  Based  on  climate  only only 

……..   ..   too  simplistic  ??too  simplistic  ??

•• more  complexity  /  more  complexity  /  ‘‘realityreality’’

•• other  environmental  factors other  environmental  factors 

•• multi multi –– species species 

•• alienated  /  fragmented  alienated  /  fragmented  landscaplandscapeses

NeedNeed



ClimateClimate HabitatHabitat Species  Species  
PersistencePersistence=

PredationPredation
HerbivoryHerbivory

CompetitionCompetition

Stochastic Stochastic 
eventsevents

SoilsSoils
NutrientsNutrients

FoodFood

FecundityFecundity

Social Social 
systemssystems

GDMGDM



33 Vegetation TypesVegetation Types ‘‘Temperate Eucalypt  Temperate Eucalypt  WW’’landslands’’

‘‘MalleeMallee WoodlandsWoodlands’’

‘‘BulokeBuloke / / CallitrisCallitris / Savannah/ Savannah’’

Ecosystem  Risk  ProjectEcosystem  Risk  Project

model  model  environmental  envelopeenvironmental  envelope of  of  ‘‘communitiescommunities’’

…………..  not  just  climatic  factors ..  not  just  climatic  factors 



Native  VegetationNative  Vegetation

Modelling Outputs:  Arthur  Modelling Outputs:  Arthur  RylahRylah Institute, DSE  Institute, DSE  -- Newell, White  & Newell, White  & GriffioenGriffioen 20042004



Quadrat  Data  Quadrat  Data  -- Study  ZoneStudy  Zone



Bioregions  &  Quadrat  DataBioregions  &  Quadrat  Data



Quadrat  Data  Quadrat  Data  -- Muckleford  ZoneMuckleford  Zone



Generalised  Dissimilarity  ModelsGeneralised  Dissimilarity  Models

Ferrier, et al. (2007)  Using generalized dissimilarity modellinFerrier, et al. (2007)  Using generalized dissimilarity modelling to analyse and predict patterns g to analyse and predict patterns 
of beta diversity in regional biodiversity assessment. of beta diversity in regional biodiversity assessment. Diversity and DistributionsDiversity and Distributions 13, 252 13, 252 –– 264.264.



Generalised  Dissimilarity  ModelsGeneralised  Dissimilarity  Models

Ferrier, et al. (2007)  Using generalized dissimilarity modellinFerrier, et al. (2007)  Using generalized dissimilarity modelling to analyse and predict patterns g to analyse and predict patterns 
of beta diversity in regional biodiversity assessment. of beta diversity in regional biodiversity assessment. Diversity and DistributionsDiversity and Distributions 13, 252 13, 252 –– 264.264.



Climate  Change  Impacts  Climate  Change  Impacts  -- Wet  TropicsWet  Tropics

Ferrier, et al. (2007)  Using generalized dissimilarity modellinFerrier, et al. (2007)  Using generalized dissimilarity modelling to analyse and predict patterns g to analyse and predict patterns 
of beta diversity in regional biodiversity assessment. of beta diversity in regional biodiversity assessment. Diversity and DistributionsDiversity and Distributions 13, 252 13, 252 –– 264.264.

Mt  Bartle Frere
Mt  Bellenden Ker
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Annual Mean  TemperatureAnnual Mean  Temperature 1:400,0001:400,000



Effective RaEffective Raiinfallnfall 1:400,0001:400,000

Eff. Rainfall
rain_eff
Value

High : 2100.000000

 

Low : -459.472565



Where Where would would ‘‘BioclimatesBioclimates’’ move move ??



Climate  Forcing Climate  Forcing 1:400,0001:400,000



Vegetation  ConditionVegetation  Condition

Modelling Outputs:  Arthur  Modelling Outputs:  Arthur  RylahRylah Institute, DSE  Institute, DSE  -- Newell, White  & Newell, White  & GriffioenGriffioen 20042004

Site Condition 
finalcond
Value

High : 114

 

Low : 0



Vegetation  ConditionVegetation  Condition 1:400,0001:400,000

Site Condition 
finalcond
Value

High : 114

 

Low : 0



Vegetation  ExtentVegetation  Extent 1:400,0001:400,000



ClimateClimate HabitatHabitat Species  Species  
PersistencePersistence= =

Biodiversity  &  Climate  ChangeBiodiversity  &  Climate  Change

What  can  we  do ??What  can  we  do ??



ThreatsThreats

Biodiversity  &  Climate  ChangeBiodiversity  &  Climate  Change

•• Habitat  LossHabitat  Loss

Fragmentation,  Patch Size,  etc.Fragmentation,  Patch Size,  etc.

•• SalinitySalinity

•• Weeds  /  Pathogens  /  Feral  PredatorsWeeds  /  Pathogens  /  Feral  Predators

•• Climate  ChangeClimate  Change



ThreatsThreats

Biodiversity  &  Climate  ChangeBiodiversity  &  Climate  Change

•• Habitat  LossHabitat  Loss

Fragmentation,  Patch Size,  etc.Fragmentation,  Patch Size,  etc.

•• SalinitySalinity

•• Weeds  /  Pathogens  /  Feral  PredatorsWeeds  /  Pathogens  /  Feral  Predators

Climate  Change  Climate  Change  
Physiological  Physiological  

StressStress

??????????

IndividualIndividual OrganismOrganism



HabitatHabitat

Biodiversity  &  Climate  ChangeBiodiversity  &  Climate  Change

•• ExtentExtent

•• TypeType

•• Configuration  /  ContextConfiguration  /  Context

•• Condition / QualityCondition / Quality

……..  are  vegetation  communities  stable ?..  are  vegetation  communities  stable ?

……..  corridors ?..  corridors ?

………….  weeds ?.  weeds ?

What  can  we  do ??What  can  we  do ??

ResilienceResilience



ClimateClimate HabitatHabitat Species  Species  
PersistencePersistence= =

Biodiversity  &  Climate  ChangeBiodiversity  &  Climate  Change

What  can  we  do  now  ??What  can  we  do  now  ??

‘‘ResilienceResilience’’ ‘‘Active  Active  
InterventionIntervention’’





‘‘Pre Pre –– 17501750’’ LandsatLandsat Imagery Imagery 


