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Abstract

Land use and climate change interact to impact functional and phylogenetic diversity globally, but this pattern is largely
unknown in Eastern Himalayas. Using data comprising 45 mammal species and 336 bird species, we investigated the response
of taxonomic, functional, and phylogenetic diversity and structure to land use and climate variables in the Himalayan biodiversity
hotspot of Bhutan. Community diversity and structure in both groups were lower than expected by chance and decreased with
land-use change resulting in clustering of distinct assemblages in different land-use settings, but climate produced mixed results.
Functional and phylogenetic overdispersion for mammals were best explained by precipitation while temperature did so in birds.
Overall, the mammal community better tolerated extreme climates than did birds. However, the nuances in individual responses
were variable across the phylogenetic tree. Our results highlight the importance of land use and climate gradients in shaping

the regional terrestrial biodiversity in a fragile and dynamic conservation landscape.

Hosted file

Main text.docx available at https://authorea.com/users/735605/articles/711838-anthropogenic-
and-climate-constraints-on-diversity-and-structure-of-terrestrial-vertebrate-communities

Mammal Bird

Phylogenetic diversity Functional diversity  Taxonomic diversity

5 10 15 20 0 5 10 15 20 6 12 18 24 30 210 39 005 1 152 8 12 16 20 24 30 120 210 300

Agriculture (%) Dist. settlement (km) ~Temperature (°C)  Precipitation (cm) Agriculture (%) Dist. settlement (km) ~Temperature (°C)  Precipitation (cm)


https://authorea.com/users/735605/articles/711838-anthropogenic-and-climate-constraints-on-diversity-and-structure-of-terrestrial-vertebrate-communities
https://authorea.com/users/735605/articles/711838-anthropogenic-and-climate-constraints-on-diversity-and-structure-of-terrestrial-vertebrate-communities

limir

ithout permission

18

s the autl

)

&

101 diversity

Standardised Effect Size

sesFD.

b)

o

%

<
&

<

Al
urs

Functional

sesfMPD  sesiMNTD

Bird

structure

Precipilalion -
Precipitation -|
Tempera(ure -
Temperature -|
Dist. settlement-|
Agriculture -|
Intercept-|

.%‘.\ X

Phylogenetic

- diversity structure

EMammal
OBird

5esPD  sesMPD  sesINTD

Mammal

02 o1 00

Bagrcuture

Cerv SUi

Viv

ﬁr.mp.mm

I Hys

c)

Standardised Effect Size

(i cuemcuems

Standardised Effect Size

0504

[
— seshNTD

Agriculture (%)

Er

oot o - o)

05 10 15 2 20 2
Dist. settlement (km) Temperature (° C)

o1 00

Poist settement

0

Berecipiaton®

o1

0

e oo ofoh

ERpm e
— s
6 5 10 15 20 o 5 1 20 5 10 15 20
Agriculture (%)  Dist senlemen( (km) Temperature (° C)
i — sesiPD o5 s
— st 4
e

¥
¥l

feuooun

oeusBoiud

s 20 | 430
Precipitation (cm)

feuonouny

(AR

oneusBold

120 210 300
Precipitation (cm)

|ewwepy

pug



I~

N

- -
-0z 01 00 01

Boist. settement

rint and has not been peer-reviewed. Data may be preliminary.

This is a

7379667 /v1

T0668283.37:

11/au.1

All rights reserved. No reuse without permission.

10lder is the author/funder

Posted on 31 Jan 2024



