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Highlights

 n erstan ing roa scale iological pa erns an  
processes is crucial for e ecti e conser ation actions 
an  anage ent un er ongoing glo al change

 hile acroecology an  onser ation science ha e 
i erent scopes  they ha e in uence   an  enefi e  

fro   each other o er ti e

 acroecology has contri ute  to conser ation y 
developing ecological theory and methodological 
approaches  a ing ata ore accessi le  an  
a ressing no le ge gaps

 acroecology has capitali e  on ata gathering 
that as originally inten e  to support conser ation 
initiati es  an  gaine  an i pro e  un erstan ing of 
ho  natural pa erns ha e een altere  y recent 
hu an i pact

 ntappe  opportunities re ain that coul  foster 
additional interconnections and aid further 

e elop ent of oth isciplines  e present possi le 
solutions to i pro e connections an  ne  a enues 
for acroecological research that can enefit 
conser ation science

Abstract
u an acti ities are altering the structure of ecosyste s  

co pro ising the enefits they pro i e to nature an  
people  ecti e conser ation actions an  anage ent 
un er ongoing glo al change rely on a e er un erstan ing 
of socio ecological pa erns an  processes across roa  
spatiote poral scales  Both acroecology an  conser ation 
science contri ute to this i pro e  un erstan ing an  

hile they ha e i erent scopes  these isciplines ha e 
eco e increasingly interconnecte  o er ti e  ere e 
escri e e a ples of ho  acroecology has contri ute  

to conser ation science  an  ho  conser ation science 
can motivate further macroecological developments 
an  applications  e i entify challenges an  untappe  
potential to further strengthen the lin s et een these t o 

isciplines  ajor acroecological contri utions inclu e 
developing ecological theory, providing methodologies 
useful for io i ersity assess ents an  projections  

a ing ata ore accessi le an  a ressing no le ge 
gaps  hese contri utions ha e playe  a ajor role in 
the development of conservation science, and have 
supporte  outreach to policy a ers  e ia  an  the pu lic  
Nonetheless, a pure macroecological lens is limited to 
infor  conser ation ecisions  particularly in local conte ts  
which frequently leads to the misuse of macroecological 
analyses for conser ation applications  isun erstan ings 
of research outputs  an  s epticis  a ong conser ation 
practitioners an  scientists  e propose possi le solutions 
to o erco e these challenges an  strengthen lin s et een 

acroecology an  conser ation science  inclu ing a stronger 
focus on ecological echanis s an  pre icti e approaches  
an  the creation of hy ri  journals an  eetings  inally  
we suggest new avenues for macroecological research that 

oul  further enefit conser ation science
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Macroecology and Conservation Science: 
diverging but complementary scopes

acroecology an  conser ation science are oth 
relatively young scientific disciplines arising from 
tra itional ecology int en et al   c ill  

lthough there can e o erlap in aca e ic research 
et een the  the t o isciplines o en i er in their 

ai s  acroecology is the ranch of ecology focuse  
on roa scale pa erns  processes  an  e ergent 
properties of co ple  syste s Bro n an  aurer 

 a ton  S ith et al   here scale 
can e efine  along three ain a es  ti e  space  
an  ta ono y Bro n  c ill  ig  1  hile 
typically characteri e  y a focus on roa er scales an  
a top o n approach  the search for general principles 

un erlying the structure an  functioning of life on earth 
that escape the specifics of in i i ual syste s can 
further istinguish acroecology fro  other isciplines  
such as iogeography  eta co unity or lan scape 
ecology a ton  Blac urn an  aston  

ar uet  S ith et al   onser ation science  
con ersely  is a ission oriente  iscipline ai e  at 

io i ersity conser ation Soul   ig  1  hen 
first efine  as a iscipline it as consi ere  a ranch 
of ecology i e  conser ation iology  ut has eco e 
increasingly ulti isciplinary o er ti e  roa ening 
into hat is no  collecti ely efine  as conser ation 
science Bo   hich e plicitly recogni es the role 
of hu ans in the conser ation agen a y integrating 

isciplines such as econo ics  political science  an  
social sciences arei a an  ar ier  e roa ly 

Box 1 - GLOSSARY
Macroecology  iscipline ai e  at elineating general principles a le to e plain pa erns  processes an  
e ergent properties of co ple  ecological syste s at roa  scales  here scale can e efine  along 
three ain a es  ti e  space an  ta ono y
Conservation science  iscipline concerne  ith all aspects of conser ation  inclu ing e g  iology  
econo ics  policy  psychology  sociology  sustaina le e elop ent  anthropology an  ethics.
Conservation biology  Branch of conser ation science ealing specifically ith iological aspects  
inclu ing e g  genetics  population iology  ecosyste s  an  io i ersity
Conservation biogeography  Su fiel  of conser ation iology applying iogeographical principles  
theories an  analyses to a ress io i ersity conser ation
Conservation research  esearch ai e  at i pro ing the theory un erlying conser ation science an  
e ploring ne  approaches an  etho s for conser ation practice
Conservation planning  uantitati e approaches for the i entification of conser ation actions nee e  in 
or er to eet a conser ation goal
Conservation practice  I ple entation of conser ation actions on the groun  hich ay inclu e actual 
inter entions on populations ha itats  interaction ith policy a ers an  sta ehol ers  fun raising  
e ucation an  co unication ith the pu lic
Land manager = Person in charge of managing and supervising the development lands, including areas 

e icate  to io i ersity conser ation

Figure. 1. Scale in acroecology an  conser ation science  a apte  fro  c ill  he grey ots along the a es 
in icate the appro i ate alues eyon  hich acroecology typically operates
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refer to conser ation science throughout the paper  
only referring to ifferent conser ation su fiel s 

here rele ant  s a ission ri en iscipline  
conser ation science has een su jecte  to any 
te porary an  contrasting schools of thought ace 

 int en et al   San roo  et al   
n i portant ifference that characteri es the 
e elop ent of conser ation science hen co pare  

to other ecological isciplines is that conser ation 
scientists an  practitioners are e pecte  to pro i e 
reco en ations an  a e ecisions e en hen a 
soli  theoretical or e pirical un erpinning is issing 
Soul   herefore  conser ation science re uires 

pragmatism and higher tolerance to uncertainty 
co pare  to other isciplines  ere e ha e a opte  
inclusi e  operational efinitions for conser ation an  

acroecology see lossary  Bo   ut iscipline 
oun aries are not strict  an  e ac no le ge that the 

research an  researchers  e iscuss can potentially 
o erlap other isciplines e g  eta co unity ecology  

iogeography  lan scape ecology  s it co only 
happens in science  i erent interpretations coe ist  
an  achie ing consensus in efinitions goes eyon  
the scope of this or  an  is  argua ly  not nee e  for 
the o erall argu ent that further lin ing of top o n  

roa scale ecology ith conser ation can e useful
istorically  uch of conser ation science has 

focuse  on specific populations or ha itats  o e er  
gi en the glo al nature an  the synergistic e ects of 
the ultiple ri ers of glo al change that characteri e 
the nthropocene  such as lan use  o ere ploitation 
an  cli ate change Barnos y et al   alpern et al  

 I B S  Bo ler et al   conser ation 

science has gra ually a opte  a roa scale top
o n perspecti e ig  2  o ay  conser ation is an 

e tre ely i ersifie  iscipline that inclu es oth 
researchers an  practitioners or ing at scales that 
span fro  single populations an  local ha itats  up 
to glo al conser ation e orts  such as those efine  
un er the  on ention on Biological i ersity  

onser ation iogeography  has e erge  as a hy ri  
fiel  a ressing conser ation uestions ase  on 

iogeographical principles hi a er et al   
Broa scale conser ation analyse  can e seen y so e 
practitioners as purely aca e ic e ercises ith li le 
rele ance for   real orl  applications ren ergast et 
al   o e er a e uate conser ation planning 
in response to glo al scale threats re uires an 
un erstan ing of the regional scale conte t in hich 
species are e e e  night et al   ressey et 
al   In ee  lan  anagers an  policy a ers 
are alrea y a ing conser ation ecisions ithin 
regional  national an  international fra e or s e g  

e il ing urope an  atura  in urope  ans 
 eau u et al   hich largely e cee  the 

a erage scale of tra itional ecological stu ies stes 
et al   c ill 

In  a es  Bro n argue  that acroecology 
ha  uch to o er to io i ersity conser ation Bro n 

 fro  pre ictions of e tinctions ue to ha itat 
loss  to the i entification of correlates of species 
e tinction ris  an  ri ers of species a un ance an  

istri ution  ore than thirty years later  e argue 
that acroecology has in ee  a e su stantial 
contri utions an  no a ays plays an i portant role 
in infor ing conser ation science an  ore in irectly  

Figure. 2. in s et een tra itional ecology  acroecology  conser ation research an  practice  policy a ers an  the 
pu lic  e represent here the lin s iscusse  in the te t  ut ac no le ge that any other lin s e ist e g  et een 
ecology an  conser ation  or are possi le  e further note that this figure is an o ersi plifie  representation of reality  

isciplines are presente  as istinct o es  although e ac no le ge that in reality science is ui  an  oun aries et een 
isciplines are o en fu y  epen ing on the efinitions use  e also ac no el ge that any researchers to ay con uct 

research that crosses i erent isciplines  oun aries
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conser ation practice ig  2  ut that there re ains 
untappe  potential for further contri utions  ere  

e highlight so e of the e isting acroecological 
theoretical an  etho ological contri utions to 
conser ation science an  pro i e insights into ho  
lin s et een the t o isciplines can e further 
i pro e  e also sho  that conser ation science has 
in turn contri ute  to conte tualising the roa scale 
pa erns in estigate  y acroecology  n the other 
han  the t o isciplines are roa  an  i ersifie  an  
co unication a ong respecti e researchers is o en 
li ite  his perspecti e article has three ain goals  

 to pro i e a roa  o er ie  of the interconnections 
et een acroecology an  conser ation science  

co ering e a ples of ho  these isciplines contri ute  
to their mutual development in terms of theory, 

ata  etho s  an  outreach potential   to iscuss 
li itations in ter s of scale  co unications an  

utual un erstan ing  an   to outline opportunities 
for further interlin ages an  synergies et een the 
t o isciplines  his perspecti e ay help to foster 
further colla orations et een acroecology an  
conser ation  an  hope to reach acroecology an  
conser ation reaching researchers ho coul  ut o 
not yet, conduct research at the interface of these two 

isciplines  hile here e refer to groups of scientists 
elonging to istinct isciplines  e recogni e that 

science today is highly interconnected, and many 
researchers o not e clusi ely fit in any of these 

istinct categories  an  o en con uct research across 
isciplines

Macroecology contributions to 
conservation science research

Developing theory

ocal stu ies pro i e insights into ecological 
echanis s  ut these are rarely generali a le across 

ta a an or ha itats  li iting pre icti e capacity urrie 
 acroecology s search for e ergent pa erns 

has contri ute  to our un erstan ing of generali a le 
ecological echanis s c ill an  e ola  

ar uet et al   lea ing to i pro e  pre icti e 
capacity urrie  or e a ple  the eta olic 

heory of cology  hich e plains ho  o y si e an  
te perature interact to eter ine eta olic rates 

illooly et al   Bro n et al   pro pte  uch 
acroecological research rele ant for conser ation 

issues  eta olic theory un erlies the allo etry of 
space use  hich relates species population ensity 

ith o y ass an  trophic le els Bro n an  aurer 
 et  et al   Such relationships  in turn  

eter ine the ini u  area re uire  to e ecti ely 
conser e populations Boyer an  et   as ell 
as the ini u  geographic range area for the long
ter  persistence of species Bro n an  aurer  

ar uet an  aper  ini ilho et al   
ar ajal uintero et al   eta olic theory can 

also predict life history traits across trophic levels 
an  o y ass  hich has een applie  to infor  
the anage ent of e ploite  populations  such as 
fisheries ennings an  Blanchar   n ersen et al  

  islason et al   Species a un ance  
geographic istri ution an  repro ucti e traits are ey 
para eters that eter ine species e tinction ris  
Scaling relationships ha e een use  to clarify ho  
the intrinsic ulnera ility of species to e tinction aries 

ith their si e an  other iological traits ur is et al  
 ar illo et al  a  earson et al   

B h  et al   inally  the scaling of eta olic rate 
ith o y ass an  its epen ency on en iron ental 

te perature illooly et al   un erlies species 
tolerance an  ulnera ility to en iron ental change 

illon et al   ra jo et al   iously  such 
relationships cannot e consi ere  uni ersally accurate 
as they escri e roa  io i ersity pa erns  an  
i pro e  esti ates for conser ation ust e o taine  
for in i i ual populations  or e a ple  criticis s on 
the application of the eta olic theory to fisheries 
has e pose  si plifications that ay lea  to a e  
esti ates al erra a an  iel s  o e er  
such acroecological relationships allo  to set prior 
e pectations in the a sence of ore targete  stu ies

he nifie  eutral heory u ell  
hich e phasi es the i portance of ecological ri  

an  ispersal li itation to e plain natural pa erns  
has also een i ely use  to eri e pre ictions in 
conser ation  for e a ple regar ing the nu er of 
species e pecte  to go e tinct e g  u ell et al  

 Se eral stu ies ha e sho n that eutral theory 
is capa le of accurately pre icting so e infor ati e 
para eters for conser ation e g  e tinction rates  
in asion success  ut not others  highlighting the role 
of neutral echanis s in structuring co unities  

hile also e posing the o er si plification of so e 
assu ptions e g  il ert et al   aleo et al  

acroecologists ha e long stu ie  the relationship 
et een the rinnellian niche an  species istri ution 

aguire  ol ell an  angel  So er n 
an  a a ura  lea ing to the e elop ent 
of etho s for pre icting species istri utions that 
are no  i ely applie  in conser ation planning 
e g  ra jo et al   i entifying un isco ere  

populations of rare species e g  illia s et al   
an  potential reintro uction areas e g  ar ne

eyer et al   Such in estigation also un erlies 
any stu ies on the e ects of glo al change on species 

istri ution  pro i ing essential ris  assess ents an  
scenario projections uisan an  huiller  uisan 
et al   although their uncritical application has 

een critici e  e g  ourca e et al   arren et 
al   Santini et al   or e a ple  stu ies of 
geographic range contractions ha e sho n that these 
rarely occur from margins to the centre, as originally 
hypothesized, with many highly threatened species 
now occupying a marginal area of their historical 

istri utions hannel an  o olino  ore 
recent research further un eile  the interplay et een 
climate change, anthropogenic threats and species 
traits in range contraction yna ics acifici et al  

acroecological research has also focuse  on 
co unity asse ly rules n e ller et al   
an  functional iogeography iolle et al   an  
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these concepts ha e gra ually starte  to e use  for 
projections of io i ersity responses to en iron ental 
change  e g  in ter s of co unity filtering e ects an  
changes in functional trait pa erns e g  u uis et al  

 Blon er et al   a ani et al  
acroecological principles are at the ase of the 

Islan  Biogeography heory ac rthur an  ilson 
 hich un erlies the concept of rescue e ect  

Bro n an  o ric Bro n  an  has een pi otal 
for the development of conservation planning, 
specifically underlying the general principles of 
reser e esign in ter s of area  shape an  isolation 

ia on  et al   Su se uently  the S SS Single 
arge or Se eral S all  e ate has set the asis for 

lan scape an  conser ation planning theory  e posing 
the tra e o s et een population persistence  species 
richness an  ris  sprea  as ell as et een single  an  

ulti species conser ation plans as ainen  
hi a er an  ern n e alacios  e ou  et al  

 hilst conceptually useful  the Islan  
Biogeography heory is not irectly applica le to real 
case stu ies gi en the conte t epen ent nature of 
conser ation pro le s  hich nor ally re uire a 

ore in epth consi eration of se eral factors e g  
costs  ris  of lan  to e con erte  etc  argules an  

ressey 
urther fun a ental contri utions ste  fro  

e ergent acroecological patterns li e Species 
un ance istri utions S s  an  Species rea 

elationships S s  osen eig  Both S s 
an  S s ha e een use  to esti ate long ter  e ects 
of ha itat loss an  frag entation on species richness 
an  a un ance Storch et al   a he s an  

hi a er  hishol  et al   or instance  
S s can infor  conser ation anage ent an  

onitoring a out the relati e rarity of species in a 
co unity c ill et al   n uist et al   

ith changes in S s acting as early arning signals 
of istur ance processes such as iological in asions 

a he s an  hi a er  Both S s an  S s 
ha e een sho n to e accurately pre icte  y the 

a i u  ntropy theory of ecology arte  
hich relies on infor ation on species richness  total 

a un ance  an  total eta olic rate of a co unity 
to pre ict se eral e ergent pa erns in acroecology  

urther  the concept of e tinction e t  results fro  
a elaye  e ect of ha itat loss on species richness 
an  a un ance  eri e  as a irect conse uence of 
ha itat loss an  frag entation acting on roa  spatio
te poral scales on entire iological co unities  

lthough this concept as originally for ulate  
as a species le el echanis  ia on   

il an et al   it has increasingly een treate  as a 
ise uili riu  of co unity le el e ergent properties 

follo ing changes in the a aila le area accor ing to 
S s alley et al   S  ha e  ho e er  een 
sho n to o eresti ate e tinction e ts  an  further 

e elop ent of this theory le  to the conceptuali ation 
of the n e ic rea elationships  as a ore 
ro ust approach to esti ate the nu er of e tinctions 
e pecte  at the e uili riu  in ig an  arte 

he stu y of ha itat frag entation also enefit 
fro  a top o n approach  as conclusions ra n 
from individual patches do not scale up to landscape 
le els ahrig  fter eca es of literature 
supporting the negati e i pacts of frag entation on 

io i ersity  acroecological approaches ha e allo e  
isentangling the in i i ual e ects of ha itat loss an  

frag entation  suggesting that frag entation per se 
ay not yiel  negati e e ects on io i ersity  an  

only the a ount of surroun ing ha itat a ers  the 
a itat ount ypothesis ahrig  esults 

regar ing this hypothesis are  ho e er  i e  an  its 
i plications are still currently e ate  Saura 

acroecology has also e elope  fra e or s to 
test hypotheses on iological in asions  elineating 

oth generali e  pa erns of in asions Blac urn 
an  uncan a  Sa  et al   Sa  an  aines 

 Blac urn et al   as ell as the profile of 
successful in asi e species e g  an leunen et al  

 apellini et al   on le Su re  et al  
 llen et al   Species istri ution o els 

ha e een use  to esti ate ri ers of in asion an  
the potential sprea  of in asi e species Bellar  et al  

 inally  roa scale eta analyses ha e 
allowed escaping from idiosyncrasies of single studies 
to synthesi e the generali e  secon ary e ects of 

efaunation on iological co unities e g  Bau  
an  or   ar ner et al   ith roa
scale si ulations ase  on trait ase  approaches 
further unco ering secon ary e ects of hu an i pacts 

onoso et al   n uist et al  

Improving data accessibility and filling knowledge 
gaps

i ence ase  conser at ion epen s 
on syste atically asse le  ecological ata  

acroecologists an  other ecologists or ing 
at roa  scales  ha e in este  hea ily in collating 
such ata an  y oing so  ha e recently create  
a nu er of ey pu licly accessi le ata ases of 
species occurrence e g  BIS S  alpin et al  

 BI  aitner et al   a un ance 
e g  I S  u son et al   Bio I  
ornelas et al   etra SI  Santini et al   
i ish I  o te et al   traits e g  an I  
ones et al    a ge et al   lton I S  

il an et al   phiBI  li eira et al   
an  population e ographics e g   
Salguero o e  et al    Salguero

e  et al   ne of the ey features is that these 
are stan ar ise  ata ases  allo ing easier access to 
pri ary ata other ise har  to o tain an  synthesise  
an  therefore o ering the possi ility to easily uery 
spatio te poral infor ation on species occurrence  
a un ance an or traits  hich can rea ily infor  

io i ersity assess ents an  conser ation plans e g  
gar et al   Blo es et al   n uist et al  

 illia s et al   nt o et al  
rucially  such ata co pilation e orts ha e e pose  

spatial  te poral  an  ta ono ic iases an  uncertainties 
in io i ersity no le ge on le Su re  et al   

gar et al   eyer et al   on e et al   
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ornelas et al    the per asi e ltonian  innean 
an  allacean shor alls  hile these shor alls re ain 
an issue across ecology an  conser ation hi a er et al  

 ortal et al   acroecological e orts ha e 
pro pte  research into statistical etho s to a ress 

ata gaps Blac urn an  aston  enone et al  
 ohnson et al   e tract alua le infor ation 

fro  opportunistically collecte  ata Isaac et al   
an  e ise top o n approaches to gui e future ata 
collection occhini et al   Stropp et al   

ornelas et al  
urther ore  acroecology has un eile  statistical 

relationships that are o en use  in conser ation to 
a e inferences on poorly no n areas or species  

or instance  there are fairly co prehensi e atasets 
for so e traits il an et al   hile ata for 
other traits e g  ho e range area  ispersal istance  
repro ucti e traits  are only a aila le for a relati ely 
s all nu er of species  Spatial an  repro ucti e 
traits  ho e er  pro i e ey infor ation for io i ersity 
conser ation  inclu ing species ini u  re uire  
area  colonisation potential an  population resilience  
arger a als  for e a ple  li e at lo er population 
ensities Sil a an  o ning  isperse longer 
istances hit ee an  r e  ten  to ha e 

slo er repro ucti e rates an  s aller repro ucti e 
outputs Biel y et al   an  re uire s aller 
populations for persistence il ers et al   

onser ation research has relie  on such statistical 
relationships to esti ate issing infor ation rele ant 
to conser ation assess ents or planning acifici et al  

 isconti et al   Santini et al   Bir  et al  
 Because trait alues span se eral or ers of 

agnitu e across ta a  inferre  esti ates facilitate the 
re uction of uncertainty for io i ersity conser ation 
assess ents  planning an  projections  hich oul  
other ise ignore ey i erences et een species 
an  oul  thus e e en ore ta ono ically an  
geographically iase

Providing tools for biodiversity assessments

he uantification of io i ersity pa erns an  ho  
they change in space an  ti e are oth a ey goal of 

acroecology c ill et al   an  fun a ental 
for conser ation actions across scales  In an e ort 
to standardize, quantify and monitor changes in 

io i ersity  acroecologists ha e starte  to propose 
the syste atic use of io i ersity in icators e g  auly 
an  atson  h ps ipin icators net  

ollen et al   an  ore recently of se eral ssential 
Bio i ersity aria les that span fro  genetic i ersity 
to ecosyste  structure an  function ereira et al  

 issling et al   et  et al   B s  h ps
geo on org e s hat are e s  Such etrics can e 
use  as in icators in io i ersity onitoring progra s 
an  ulti ately infor  policy rele ant scenarios

onser ation science is increasingly integrating 
acroecological no le ge into glo al io i ersity 

assess ents an  projection of species e tinction 
ris s isconti et al   ar ajal uintero et al  

 e allos et al   Santini et al   
Bar arossa et al   lo al conser ation 

assessments and macroecological research are 
progressi ely consi ering ifferent io i ersity 

i ensions  e g  ta ono ic  functional an  
phylogenetic i ersity  an  ho  these change spatially 
an  te porally i e  eta i ersity  huiller et al   
Socolar et al   Bru  et al   olloc  et al  

 Blo es et al   apacciuolo et al   
itionally  acroecological trait ase  approaches 

an  phylogenetic co parati e etho s ha e een 
adopted to predict which species are intrinsically more 

ulnera le to e tinction ur is et al   isher 
an  ens  ar illo et al  a  an  ay first 
go e tinct in the future oo e et al   as ell 
as to pre ict the li ely conser ation status of poorly 
no n species Blan  et al  a  an  e en to esign 

protecte  areas ia a et al  
acroecologists ha e su stantially contri ute  to 

e elop species istri ution o elling approaches 
S  uisan an  huiller  hich ha e eco e 

a ey tool for species conser ation assess ents 
uisan et al   S s ha e een use  to uantify 

protecte  area co erage ra jo et al   project 
species ranges shifts  contraction or e pansion 
un er alternati e en iron ental an  socioecono ic 
scenarios earson an  a son  ho as et al  

 an  for infor ing conser ation planning an  
prioriti ation re en et al   he e elop ent of 
user frien ly tools for pre icting species istri utions 
e g  a ent  hillips et al   BI  
huiller et al   s  ai i  ra jo  

allace  ass et al   has pro pte  uch 
theoretical and applied research in conservation 
at i erent spatial scales  urther etho ological 
a ances ha e ena le  accounting for species co
occurrence potentially species interactions  on 
species  istri utions S s  olloc  et al   an  
their responses to en iron ental change lar  et al  

 ore recently  joint yna ic S s S s  
horson et al   an  hierarchical o elling of 

species co unities as ainen et al   ha e 
ena le  integrating species istri ution an or 
a un ance ata  traits  phylogenetic relationships an  
en iron ental pre ictors to esti ate co unity i e 
change ia oth iotic an  a iotic echanis s  

hese etho s ha e yet to e roa ly applie  to 
conser ation  ut ha e great potential for a ing 

ore realistic pre ictions of co unity responses 
to glo al change apacciuolo an  Blois  e g  
applying conte t epen ent S  i hono  et al  

 along gra ients of hu an istur ance
S s are co only e ploye  to assess the 

i pact of lan use change an  ha itat loss glo ally 
e g  hau hary et al   an  ore recently ha e 
een co ine  ith S  o elling an  conser ation 

planning to assess the e tent to hich eeting glo al 
io i ersity targets oul  result in a re uction of 

species e tinction ris  glo ally annah et al   
ung et al   Si ilarly  S s ha e een recently 

use  to i entify glo al hotspots of rarity for plant 
species  an  pre ict an increase  ris  of e tinction 
in these regions due to high human pressures and 
e pecte  cli ate change n uist et al  
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ecently  BI BI the Biogeographic Infrastructure 
for arge scale  Bio i ersity In icators  has integrate  
a ances in acroecological o elling  io i ersity 
infor atics  re ote sensing an  high perfor ance 
co puting to assess spatio te poral changes in 

io i ersity at  gri  resolution across the 
terrestrial surface of the planet while reducing 
ta ono ic iases os ins et al   hese 
approaches ha e alrea y een use  for protecte  
area assess ents errier et al   to uantify the 
contri ution of il erness areas to glo al io i ersity 
conser ation i arco et al  a  an  to forecast 
the ris  of e tinction of ascular plant io i ersity 
un er cli ate an  lan use change i arco et al  

Species istri ution o els an  threat apping 
products are widely used to delineate regional to 
glo al conser ation plans  hese roa scale planning 
e ercises can gui e actions to eet glo al conser ation 
targets ou ols et al   e g  enter et al   
an  pro i e an holistic ie  on ho  to account for 
nu erous conser ation priorities si ultaneously  
or e a ple  onnor et al   re eale  that 

large gains in io i ersity protection can e achie e  
ith li le a itional conser ation e ort in urope  

By projecting species istri ution in the future  
itley et al   i entifie  glo ally i portant 

trans oun ary areas here international cooperation 
ill fun a ental to itigate the e ects of cli ate 

change on io i ersity  an  here physical arriers 
ay e ost etri ental to conser ation  hile the 

irect i ple entation of such plans in the real orl  
are still li ite  so e ha e successfully een applie  

y a justing regional plans to local conte ts in close 
colla oration ith local sta ehol ers e g  the ape 
region in South frica an  the reat Barrier eef in 

ustralia  ernan es et al   night et al   
ressey et al  

Improving outreach actions

Broa scale acroecological io i ersity 
assessments regularly inform technical reports on 
the status an  tren s of io i ersity ig  2  I B S  

B  i ing lanet eport  State of ature reports  
of et al   hich are then use  for se ng 

national an  international targets for io i ersity 
conser ation e g  I I targets  ittensor et al  

 his  in turn  in uences supranational e g  
I  projects in urope  an  national allocation of 

fun ing for conser ation actions in or er to eet 
the agree  targets  or e a ple  atura  the 
largest net or  of protecte  areas in the orl  is a 

uropean strategy for io i ersity conser ation that 
as esta lishe  using a iogeographical approach 

ans  atura  in ol es local conser ation 
actions  lan  anagers  conser ation practitioners 
an  researchers ho are as e  to perio ically 
reassess species chec lists  an  li it or itigate the 
environmental impacts of planned infrastructures 

ans 
lo al an  regional acroecological analyses 

can e ery po erful in raising pu lic a areness 

on io i ersity tren s an  conser ation ig  2  e g  
ar inale et al   e allos et al   r an  

Soroye et al   hich is ey to ensure io i ersity 
research an  conser ation are not relegate  to a 
marginal role under economic uncertainty and priority 

uctuations ithin li ite  u gets Ba er et al  
 Sayer et al   Broa scale conser ation 

assess ents are fre uently in the top  of the 
most mentioned articles online according to the 

lt etric score  an in e  esigne  to uantify e ia 
a ention e g  h ps alt etric co top  

his is fun a ental ecause e ia a ention can 
irectly a ect pu lic interest  hich ay ha e strong 

in uence on policy a ers an  the ecisions they 
a e  e ia ay e ore li ely to report on scientific 

research ith roa  i plications across large areas 
or ta ono ic groups than for single species unless 
highly charis atic  or sites  itionally  approaches 
focused on natural capital or ecosystem services 
that are inherently acroecological across ta a an  
te poral an  spatial scales  ha e in ee  focuse  
on uantifying tangi le enefits of nature to people 

uerry et al   an  ser e the ery practical 
purpose of raising awareness of the value of nature 
that goes eyon  aesthetic  cultural or intrinsic alues  

he pressing nee  for e cient io i ersity assess ent 
an  conser ation planning  an  the i portance of 
pu lic a areness is highlighte  y the fact that none 
of the set ichi Bio i ersity argets for  ha e 

een et for the secon  consecuti e eca e lo al 
Bio i ersity utloo  

Conservation contributions to Macroecology

no le ge transfer et een the t o isciplines has 
not een uni irectional aston  Blac urn  

irst  pu lic engage ent an  conser ation onitoring 
acti ities ha e contri ute  to the e elop ent of 

acroecology ig  2  arly roa scale e plorations 
of acroecological pa erns ere possi le than s to 
initiati es li e the u u on hrist as Bir  ounts 
e g  reston  Boc  an  ic lefs  Se eral 

citi en science initiati es such as i aturalist h ps
inaturalist org  fee ing irectly into BI  eBir  

e ir org  or the  an  orth erican Bree ing 
Bird Surveys currently provide large amounts of data 
for acroecological analyses Bro n an  illia s 

 as o ore recent arine initiati es  such as 
the eef ife Sur ey gar  Stuart S ith  

ro i e  sa pling iases are properly accounte  
for Isaac et al   these e tensi e atasets 
can pro i e crucial io i ersity infor ation across 
spatial  te poral an  ta ono ic scales larger than 

ost typical io i ersity ata sources gar et al  
 han ler et al   uch acroecological 

science has also relied on data originally produced 
for conser ation assess ents  I  range aps  for 
e a ple  ha e een i ely use  as pro ies of species 

istri ution to in estigate acroecological pa erns 
oll et al   oo e et al  a

Secon  the urgent conser ation nee  to uantify 
an  itigate ho  ultiple anthropogenic ri ers 
threaten io i ersity across scales an  real s 
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err et al   alpern et al   I B S  
Bo ler et al   has pro e  to e a catalyst 
for macroecological innovation and stimulated 

acroecological research ith real orl  applications 
ig  2  u erous recent analyses relying on 

conser ation science insights ha e un eile  the role 
of hu ans in shaping ultiple current io i ersity 
change patterns  Such efforts ha e for e a ple 
revealed a greater dependency on human pressure 
than life history an  en iron ental ri ers in e plaining 
species range si e urray an  ic an  i arco 
an  Santini  itionally  current geographic 
patterns of species richness orres o ero an  

lalla rraga  Se asti n on le  et al   
o y ass istri ution apacciuolo et al   

Santini et al   an  functional an  phylogenetic 
i ersity aur y an  S enning  are hea ily 

in uence  y hu ans  Si ilarly  roa scale pa erns 
of species o e ents uc er et al   population 
a un ance Ben te pe  et al   uc er et al  

 Santini an  Isaac  an  ecological net or  
structure ric e an  S enning  appear istorte  

y hu an presence  ecent e tinctions an  in asions 
li ely cause  y hu an acti ities ha e also altere  
the nu er an  istri ution of iogeographic real s 
Bernar o a ri  et al   In the ocean  o erfishing 

has historically greatly altere  pa erns of life history  
io ass an  co unity structure ennings an  

Blanchar   i ensor et al   alpern et al  
 ost of the ocean area is currently e periencing 

increasing cu ulati e i pacts alpern et al   
ith particular e phasis on cli ate change e ects 

Stuart S ith et al   nt o et al   lti ately  
insights fro  conser ation ha e le  to an i pro e  
understanding of the drivers of macroecological 
pa erns aston an  Blac urn 

Strengthening the link: challenges and 
opportunities

Challenges

espite nu erous share  lin s  there still re ain 
challenges in strengthening and developing further 
connections an  synergies et een acroecology an  
conser ation science  irst  there is a uestion of tra e
o  et een generality an  specificity  acroecologists 
o en focus on correlations an  tolerate une plaine  
ariance that ay e less rele ant at roa  scales an

or hen analysing any species  ut eco es crucial at 
finer scales an  for particular conte ts a ton  

his can a e acroecology so e hat etache  fro  
socio ecological yna ics that anagers face at the 
local scale aston an  Blac urn  err et al  

 o e er  such e iations fro  acroecological 
pre ictions are e pecte  an  a cru  of scientific 
research is to un erstan  hether such e ceptions 
are alua le to i entify i portant a itional ri ers  
unco er ore co ple  echanis s an  e entually 
promote a deeper understanding of ecological systems 

ar uet et al  
acroecology generally operates at roa  

ta ono ic  te poral or geographic scales hich 

are rele ant only for so e aspects of conser ation 
ig  1  Scepticis  an  isun erstan ings can arise 
hen trying to interpret  e trapolate or apply results 

o taine  at i erent scales an  ata resolutions  
or e a ple  conser ation analyses perfor e  

across roa  spatial scales or any species e g  
isconti et al   of et al   are generally 

too coarse or uncertain to infor  the conser ation of 
single species or in i i ual sites  et  they can e use  
to e elop plausi le scenarios of io i ersity change 
in response to societal ecisions ecl re et al   
Schipper et al   hich in turn are useful to plan 
conser ation actions an  infor  policy annah et al  

 ung et al   Soto a arro et al   
on ersely  single species or population analyses 

pro i e specific infor ation to gui e anage ent 
of the focal species or population  ut are unsuita le 
for generali ing to other species or areas  he tra e
o  et een generality an  specificity is i portant to 
consi er regar ing the scale of interest  lti ately  
conser ation ecisions are scale epen ent artley 
an  unin  ith i erent scales a ressing 

i erent goals an  enefiting fro  i erent isciplines 
ig  1  lo al an  regional assess ents infor e  y 
acroecology ay ena le prioriti ing a ong i erent 

potential actions, such as focusing conservation 
e orts on particular species or areas Broo s et al  

 enter et al   olloc  et al   
Schipper et al   though conser ation actions 
in practice ill ulti ately nee  to e i ple ente  
at national an  local scales  hile acroecological 
research cannot infor  all aspects of conser ation  
it can pro i e a generali e  an  roa scale conte t 

ithin hich to consi er conser ation assess ents 
an  ecisions that can then e tailore  to in i i ual 
species  or local scale conte ts ig  2  n e a ple 
are io i ersity hotspots yers et al   ithin 

hich onser ation International has e tensi ely 
in este  in local conser ation actions h ps
conser ation org priorities io i ersity hotspots

ne possi le reason hy acroecology ay 
e una le to contri ute ore strongly to local 

conservation is that it has not yet succeeded in 
i entifying the ri ing echanis s of any o ser e  
ecological pa erns c ill an  e ola  urrie 

 c ill  Statistical relationships can arise 
fro  ultiple processes acting si ultaneously  an  

ultiple processes can lea  to the sa e statistical 
pa ern  hich o en results in se eral co peting 
hypotheses  his a es the search for echanis s 
particularly challenging in acroecology  an  has le  
to calls for acroecological theories to e ase  on 
first principles ar uet et al    although 
it has een argue  that so e echanis s ay ha e 
alrea y een i entifie  e en if not recogni e  as such 

c ill an  e ola  n i pro e  echanistic 
understanding of macroecological patterns can 
increase our pre icti e capacity across scales  as 

ell as transfera ility across space  ti e an  ta a 
ates et al   an  thus has the potential to 
a e acroecological insights ore applica le to 

local conte ts onnolly et al   n the other 
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han  in the a sence of a co plete un erstan ing of 
un erlying echanis s  o ser e  correlations ithin 
a gi en o ain can e use  for pre ictions ithin the 
sa e o ain urrie  learly  gi en the high 
fre uency of non infor ati e correlations a ong 
aria les in nature urrie et al   an uncritical 

inference fro  large scale statistical relationships can 
e en e eleterious for conser ation e g  arren et al  

  ourca e et al   Santini et al   
hile statistical relationships across species or large 

areas can hold varying degrees of uncertainty, when 
interprete  ith caution  they are o en prefera le 
to e pert ase  approaches hich  espite eing 
fairly co on in conser ation  ha e pro e  to ha e 
lo  pre icti e capacity a erer an  ohnson  

c arthy et al  
 secon  challenge is that acroecologists an  

conser ation scientists generally pu lish in i erent 
journals ig   an  a en  separate eetings  hich 
potentially limits reciprocal understanding and 
co unication  his lac  of co unication can e 
further accentuate  y the i erent scopes of the t o 

isciplines fun a ental s target oriente  research  
Soul   Bro n an  aurer  in uencing 
ho  science is perfor e  an  co unicate  his 
dichotomy has recently led to important controversies 
on the interpretation of results on local io i ersity 
change, with conservation scientists focusing on 

species decline, and macroecologists focusing on 
oth negati e an  positi e tren s ornelas et al  

 on ale  et al   ellen  et al   hese 
iscussions are tightly lin e  to the focal spatial scale 

of change local ersus glo al  hile highlighting 
the co ple ity of integrating such acroecological 
insights ith ey conser ation actions  such as 
i ple enting protecte  areas  ecosyste  restoration  
or in asi e species anage ent ri ac  et al   

onser ation science ay also re uire higher le els 
of prag atis  than acroecology  api  io i ersity 
loss calls for s i  actions  hich can ean a ing 
decisions even with high uncertainty and limited 
e pirical no le ge Soul   acroecologists 

ay instea  present fin ings tentati ely focusing on 
li itations an  uncertainty ithout the pressure of 
nee ing a reco en ation or ecision apacciuolo 

 onser ation scientists ay conse uently 
perceive macroecology as too focused on the 
theoretical uestions  ithout proposing practical 
solutions or a ressing ongoing io i ersity change  
I pro e  co unication et een the t o isciplines 
coul  e achie e  through ore hy ri  conferences 
e g  International Biogeography Society eetings  

an  journals e g  i ersity  istri utions  lo al 
hange Biology  an  through joint calls for grants 

fostering colla orations et een acroecologists an  
conser ation scientists   recent analysis on the o  of 

Figure. 3. lo  of citations et een journals hose scope is focuse  ainly either on acroecology or conser ation  an  
hy ri  journals et een  an   rea apte  fro  ig   in Ben te pe   Santini  he outer circle i th 
per journal in icates the total citations e change  ith other journals  hereas the inner circle in icates the proportion 
of outgoing citations   papers ere sa ple  in  an  all their citations ere trac e  for  years further etails 
on the ata an  etho s in Ben te pe   Santini  ournals are la ele  using their o cial a re iation
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citations a ong ecology journals Ben te pe  an  
Santini  sho s that conser ation journals ore 
fre uently cite acroecology journals than ice ersa  

hile hy ri  journals ten  to cite oth conser ation 
an  acroecology journals ore o en than each group 
cites each other ig   his suggests that hy ri  
journals potentially ser e as ey connectors et een 
the two disciplines and provide a necessary forum for 
researchers or ing at their interface

If misunderstandings are common within the 
research community, these are even more common 

et een the research co unity  conser ation 
practitioners an  lan  anagers ren ergast et al  

 ar illo an  eijaar   apacciuolo 
 acroecology an  roa scale conser ation 

stu ies o en co e ith no or ague gui elines for 
conser ation anagers  his is again o en ue to 
the i erent goals an  pu lication enues  ut also 
to i erent ac groun s that ha per goo  reciprocal 
un erstan ing  esearchers are o en un er pressure 
to pu lish high i pact papers that e phasi e scientific 
no elty instea  of elineating gui elines an  actions 

ase  on e isting no le ge illia s et al   
Conservation practitioners may regard academic 
fin ings as of li ite  alue an  too theoretical for 
practical i ple entation ren ergast et al   

ar illo an  eijaar   apacciuolo  
itionally  the o jecti es often i erge  ith 

researchers frequently concerned with understanding 
the processes an  i entifying proacti e actions ai e  
at anticipating further ecline  hile practitioners are 
co only li ite  to i e iate actions on alrea y 

eclining species ar illo an  eijaar   
Increase  colla oration et een acroecologists  
conser ation researchers an  practitioners can help 
translate scientific fin ings an  e en refra e uestions 
so they a ress conser ation relate  issues an  
ulti ately pro i e clear gui elines for anage ent  

onser ation practitioners shoul  also  hene er 
possi le  consi er proacti e an  pre icti e approaches 
to conser ation planning ar illo an  eijaar   
ra ers et al   uel et al  

Opportunities

Sutherlan  an  colleagues  propose  a 
list of  uestions orth e ploring in io i ersity 
conser ation  e outline se eral of those uestions 
that can enefit fro  a acroecological approach  

or e a ple  conser ation stu ies o en focus on 
esti ating io i ersity responses to isolate  threats  

ith li le consi eration to ar s potential interaction 
e ects a ong those threats  et  such interactions 
are highly pre alent an  e hi it geographical pa erns 
across the glo e alpern et al   Bo ler et al  

 Schipper et al   acroecological 
approaches can help to un erstan  these relationships  
or e a ple  lan use change an  cli ate change can 

interact resulting in i pact e acer ation or itigation 
of et al   illia s et al   Si ilarly  o er

e ploitation of il  species can e further e acer ate  
y ha itat loss an  frag entation that increase hu an 

accessi ility allego a orano et al   o ero

u o  et al   or si ilarly y the co ine  
e ects of fishing an  cli ate change alpern et al  

 Integrati e assess ents an  o els such as 
BI  or  in this irection  y o eling se eral 

anthropogenic pressures on ecosyste s an  co ining 
the  un er i erent assu ptions Schipper et al  

s note  a o e  another pro ising a enue 
for macroecology is the shift from correlative to 

ore echanistic approaches that focus on causal 
relationships allo ing to o el se eral ecological 

yna ics si ultaneously arfoot et al   
onnolly et al   ata ri en approaches alone are 

in fact ee e  insu cient to grasp the co ple ity of 
ecological syste s  an  a e er integration of theory 
an  ata is o en a ocate  ar uet et al   

echanistic o els can contri ute to this y assessing 
ho  ell the pre ictions of theoretical o els a here 
to reality an  their i plications in co ple  syste s  
therefore suggesting hypotheses to e teste  ith ata  

o e er  i erse opinions e ist in this regar  ith 
other authors a ocating for i erent approaches see 
e g  urrie  echanistic approaches ha e een 
successfully use  to e plore the synergistic e ects of 
ha itat loss an  frag entation Bartle  et al   
or the occurrence of tipping points an  non linear 

yna ics in pertur e  ecosyste s e ol  et al  
 hese approaches also hol  great potential to 

infor  an  i pro e conser ation an  anage ent 
actions  hich has een sho n to e an un er
researche  area in conser ation illia s et al  

 future challenge for glo al conser ation is 
e eloping a cost e cient onitoring of io i ersity 

tren s  lassical approaches to ris  onitoring  e g  
the I  e  ist  rely on e pert ase  assess ents 

ith perio ical re e aluations to up ate species 
conser ation status  i en the high financial e ort 
re uire  for these tas s  e ris  ha ing assess ents 
only for certain ta ono ic groups  ith those 
assess ents eco ing out ate  as re e aluations 
cannot e regularly con ucte  on inini et al   

n alternati e approach  o en propose  ut not 
yet i ple ente  is to use co parati e e tinction 
ris  o elling to isentangle the echanis s that 
un erpin higher e tinction ris  ar illo et al   
Blan  et al   i arco et al   or increase 
species ulnera ility to threats such as roa  ortality 
or il life tra e on le Su re  et al   
Sche ers et al   nce traine  these o els 
coul  e use  to pre ict species  ris  using trait ata 
an  up to ate infor ation on hu an pressures  

erio ically up ating infor ation on hu an pressures 
ight help i entify those species li ely to e perience 

changes in their ris  status  an  pro i e e perts ith a 
tool that can gui e reassess ent e orts strategically 
Santini et al   re icti e o els of e tinction 

ris  can also e co ine  ith aps of lan use 
change to e plore spatially e plicit future scenarios  
helping to i entify oth high ris  an  high resilience 
areas o ers an  et  

he acroecological approach can also e e ten e  
to in estigate pro le s that are not irectly relate  
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to species e tinction ris  ut are e ually rele ant 
for conser ation science  or e a ple  e pansion of 
oonotic iseases is eco ing a glo al concern  hich 

is e acer ate  y ha itat frag entation  increasing 
contact et een il life an  hu ans  il life tra e  
an  ush eat consu ption ho el et al   hese 
issues o er fertile groun  for in epth acroecological 
e plorations that can i entify ecological ri ers of 
ris  an  e plore itigation scenarios an et al  

 Stephens et al   llen et al  a  as 
ell as i entifying pre iously un no n ajor il life 
isease reser oirs an it et al   Si ilarly  foo  

pro uction can ha e o ious i pacts on io i ersity  
therefore  pre icting ho  cli ate change ill alter the 
geography of foo  pro uction has eco e a priority 
to plan itigation easures annah et al   

ehoe et al   olaina et al   Broa scale 
analyses can also consider how human welfare and 

igrations are relate  to cli ate change  an  i entify 
suscepti le groups an  areas Bathiany et al   

u et al   thus potentially anticipating i pacts 
on io i ersity an  re ucing conflict pro a ility  

onser ation science is interconnecte  ith ultiple 
social an  political aspects int en et al   
or e a ple  the conser ation of species that lea  to 

con icts ith hu ans e g  large carni ores  is not only 
epen ent on ha itat con itions or prey a aila ility  
ut also on societal perception r ieu et al   

In this conte t  acroecological o els coul  e 
fine tune  to incorporate a itional infor ation  
such as hu an perceptions an  alues  an  use the 
a aila le infor ation to a e pre ictions in poorly 

no n areas  e pts in this irection ha e een 
a e ressel et al   ut can certainly e further 

i pro e
 reno ne  pro le  in conser ation is the shi ing 

aseline syn ro e  consisting in a gra ual shi  of 
the reference con itions as percei e  y hu ans 

auly  hich a ects our a ility to uantify the 
alteration of ecosyste s y hu ans  acroecology 
o en focuses on the esti ation of spatio te poral 

aselines  a e pting to isentangle the e ect of 
hu ans on roa scale i ersity pa erns to esti ate 
the istri ution of species or traits e pecte  in the 
a sence of hu ans ennings an  Blanchar   
aur y an  S enning  apacciuolo et al   

Santini et al   e an o s a et al   Santini 
an  Isaac  his is a relati ely ne  research 
a enue ith uch potential for contri uting to 
conser ation  for instance in the fra ing of restoration 
or re il ing actions

acroecology can further contri ute to glo al 
conser ation planning y highlighting synergies 
an  tra e o s et een glo al conser ation targets 
Blanchar  et al   i arco et al   
n illustrati e e a ple is pro i e  y the ichi 
arget  hich states that at least  of terrestrial 

an   of arine areas shoul  e protecte  B  
 especially areas of particular i portance for 

io i ersity an  ecosyste  ser ices   ecologically 
representati e an  ell connecte  syste s of 
protecte  areas  hen a li ite  a ount of 

area can e protecte  ac no le ging the tra e o s 
et een i erent su o jecti es eco es critical  
or e a ple  io i ersity rich areas o not necessarily 

correlate ith areas of high car on se uestration i 
arco et al   ung et al   Soto a arro et al  

 hile ecological representati eness ay i er 
fro  i portant io i ersity areas c o an et al  

 an  lea  to i erent plans than those that 
oul  a i i e connecti ity et een protecte  areas 

Santini et al   n i pro e  un erstan ing of the 
relationship et een i erent facets of io i ersity 
and ecosystem services is therefore fundamental for 
infor e  conser ation planning o rigues an  Broo s 

 apacciuolo et al  

Concluding remarks
acroecology has alrea y a e su stantial 

contri utions to conser ation science y o ering a 
ne  roa scale top o n perspecti e  harnessing 
insights fro  regional an  glo al ecological processes 

urrie  c ill   full integration of the 
t o isciplines is pro a ly neither possi le nor 

esira le  ut further connecte ness is possi le 
an  coul  e utually eneficial  he interface 

et een acroecology an  conser ation science is 
a particularly frui ul area of in estigation  an  there 
re ains untappe  potential for acroecology to gui e 
conser ation science  y lin ing cross scale an  cross
ta a pa erns an  yna ics  si ultaneously e aluating 

ultiple threats an  species  an  generating i pro e  
pre icti e o els ra ers et al   lti ately  a 
fun a ental goal of conser ation science is to e a le 
to un erstan  forecast an  act on io i ersity changes 
an  its e ects on hu an ell eing  onser ation ill 

enefit fro  using all tools a aila le to e ecti ely 
a ress io i ersity an  en iron ental challenges  

hile acroecology ight not pro i e ans ers to all 
these challenges, it is poised to gain an increasingly 
central role in guiding conservation actions and 
a erting the ongoing io i ersity crisis
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