A world upside down:

Academic and citizen science to understand
vulnerability of endemics in southern Africa
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1 Aview from a world upside down
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2 A kind of societal self-determination
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Article 95 (l): the state shall actively promote and maintain the welfare

== | of the people by adopting policies which include the “maintenance of
¥ . ¥ ecosystems, essential ecological processes and biological diversity of

R Namibia and use of living natural resources on a sustainable basis for

he benefit of all Nam:blans
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National development, poverty, illiteracy,
restitution, economic growth, biodiversity
conservation, sustainable development
W \ROSEET A R NS
wicked problems

But not with some imagination
and sensitivity to history....
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Biodiversity and Development
in Namibia

of action for sustainable development

through biodiversity conservation

0




NAMIBIA

S— - . I.nitial National Communication
esearch Network to the United Nations Framework Convention on Climate Change

Networks
Australia July 2002

Brazil
Canada
China Y
China-Talpel B, Eutf
Colombia N0
Costa Rica A etoancimd
Czech Republic
Hungary

Israel o
Mongolia Namibia Vision 2030
Namibia : "

Poland : oty Frrmrmers

Slovakia \
South Korea
Switzeriand
Ukraine

United Kingdom
United States
Uruguay

+ Venezuela Countries expressing interest in

L A

ILTER Networks in development, developing a network of LTER sites

awaiting formal recognition from * Austria e

their governments * Bolivia * .

Chile ¢ .

Croatia + Norway + Sweden
. L
.

Italy + Singapore
Kenya Slovenia

Malaysia Spain
¢ Argentina * Morocco

+ France * Paraguay
+ Ireland * Romania
+ Japan + South Africa
+ Mexico * Tanzania

Philippines + Thailand
Portugal « Zambia

Ecuador
India
Indonesia

Ministry of Environment and Tourism,
Republic of Namibia
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South Africa’s a world leader in biodiversity mainstreaming in
the industrial and subsistence economies, and in integrating

conservation planning into land-use planning at local,
provincial and national levels

SAN BI \\:J) " ' ? Biodiversity Mainstreaming Toolhox

for land-use planning and development in Gauteng
South African National Biodiversity Institute
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South Africa’s commitment to a lOW-carbon economy

(despite intensive investment in brown coal and synthetic fuels) and

biodiversity-based sustainable development
through restoration ecology

(Great on paper, struggling rather too much in implementation)

South Africa is already losing 7% of mean annual runoff of water to invasives. This
can grow to 16% before climate change. There are also impacis on water qualiity,
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+ Client is South African Natlonal Biodiversity * Nationwide programme to rehabilitate wetlands

Institute (SANBI) o - Started in Working for Water as alien clearing
. Professnopal fges. f\$2.4 million k Arnusibudget of A58 rdililon

*Uses SMME principles

red countrywnd}e  (several offices

* Restore +100 wetlands/year

* Creates +2100 jobs/year
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The south offers an opportunity to effect change at a very concrete level -
by countries’ willingness to ask:

“what kind of a society do we want?”

.... and to answer it (reIativéIy) freely in
policy, planning and implementation.



Moving towards an economy based on
restoration of natural capital (and social capital?)

&  Edition: Afiica ~ o o , Dashboard  Phoebe Bamard ~ @
THE CONVERSATION ™

Arts + Culture Business + Economy Education Environment +Energy Health + Medicine Politics + Society Science + Technology

Why it makes sense to build ecosystem restoration
into economic growth plans

ead C t, SANBI; Lead Researcher,
Climate erabilty and Bioadaptation
Univers
y Lorenzo Fioramonti
{ Full Professor of Political Economy, University of
Pretoria

Disclosure statement

Phoebe Barnard heads the South African National
Biodiversity Institute’s Climate Change Bioadaptation

~
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... rather than on the exploitation of natural resources and labor.
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Climate and biodiversity futures




The (very different) southern hemisphere has dawdled in fields
from climate change to sociology to environmental futures.
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Phenological Changes in the Southern Hemisphere

Lynda E. Chambers'*, Res Altweggms, Christophe Barbraud?, Phoebe Barnard®'S, Linda J. Beaumont?,
Robert J. M. Crawford®, Joel M. Durant®, Lesley Hughes”, Marie R. Keatley”, Matt Low®,

Patricia C. Morellato®, Elvira S. Poloczanska'®, Valeria Ruoppolo™'?, Ralph E. T. Vanstreels'?,

Eric J. Woehler'3, Anton C. Wolfaardt'*

1 Centre for Australian Weather and Climate Research, Melbourne, Victoria, Australia, 2 Kirstenbosch Research Centre, South African National Biodiversity Institute, Cape
Town, South Africa, 3CEBC, CNRS - UPR 1934, Villiers en Bois, France, 4 Department of Biological Sciences, Macquarie University, Sydney, New South Wales, Australia,
5 Department of Environmental Affairs and Tourism, Cape Town, South Africa, 6 Centre for Ecological and Evolutionary Synthesis, Department of Biosciences, University of
Oslo, Oslo, Norway, 7 Department of Forest and Ecosystem Science, University of Melboume, Creswick, Victoria, Australia, 8 Department of Ecology, Swedish University of
Agricultural Sciences, Uppsala, Sweden, 9 Laboratorio de Fenologia, Departamento de Botanica, Instituto de Biociéncias, UNESP Universidade Estadual Paulista, Sao Paulo,
Brazil, 10Climate Adaptation Flagship, CSIRO Marine and Atmospheric Research, Brisbane, Queensland, Australia, 11 International Fund for Animal Welfare, Yarmouth
Port, Massachusetts, United States of America, 12 Laboratory of Wildlife Comparative Pathelogy, Faculty of Veterinary Medicine, University of Sao Paulo, Sao Paulo, Brazil,
13 Institute for Marine and Antarctic Studies, University of Tasmania, Sandy Bay, Tasmania, Australia, 14 Joint Nature Conservation Committee of the UK, Stanley, Falkland
Islands, 15 Animal Demography Unit, University of Cape Town, Rondebosch, South Africa, 16 Percy FitzPatrick Institute of African Omithology, DST/NRF Centre of
Excellence, University of Cape Town, Rondebosch, South Africa

Abstract

Current evidence of phenological responses to recent climate change is substantially biased towards northern hemisphere
temperate regions. Given regional differences in climate change, shifts in phenology will not be uniform across the globe,
and conclusions drawn from temperate systems in the northern hemisphere might not be applicable to other regions on
the planet. We conduct the largest meta-analysis to date of phenological drivers and trends among southern hemisphere
species, assessing 1208 long-term datasets from 89 studies on 347 species. Data were mostly from Australasia (Australia and
New Zealand), South America and the Antarctic/subantarctic, and focused primarily on plants and birds. This meta-analysis
shows an advance in the timing of spring events (with a strong Australian data bias), although substantial differences in
trends were apparent among taxonomic groups and regions. When only statistically significant trends were considered,
82% of terrestrial datasets and 42% of marine datasets demonstrated an advance in phenology. Temperature was most
frequently identified as the primary driver of phenological changes; however, in many studies it was the only climate
variable considered. When precipitation was examined, it often played a key role but, in contrast with temperature, the
direction of phenological shifts in response to precipitation variation was difficult to predict a priori. We discuss how
phenological information can inform the adaptive capacity of species, their resilience, and constraints on autonomous
adaptation. We also highlight serious weaknesses in past and current data collection and analyses at large regional scales
(with very few studies in the tropics or from Africa) and dramatic taxonomic biases. If accurate predictions regarding the
general effects of climate change on the biology of organisms are to be made, data collection policies focussing on
targeting data-deficient regions and taxa need to be financially and logistically supported.
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Introduction interactions such as predator-prey and plant-pollinator dynamics
[3-6] and the epidemiology of ir ous ¢ ses [7,8]. Warming

The relationship between the timing of life ¢ events and is hypothesised to lead to earlier spring events such as breeding
scasonal climatic patterns (Le. phenology) is a fundamental timing of flowering, breeding migr yed autumn
biological process in both natural and managed sy . = s such as leaf fall, non-breeding migration; and a longer
Phenology is a major driver in determining population dynami

summer growing season [9]. Changing phenologies will contribute
interactions, animal movement and the evolution of life

to shifts in sp distributions, population viability and repro-

s [1,2]. Population-limiting factors are closely linked to ductive successes [10,11] and in turn will affect climate via
scasonal or interannual - phenological ¢ s, and shifts in biogeochemical processes and the physical properties of the
phenology can affect ecosystems through changes in ecological biosphere [12]. As such, phenological changes will have profound
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Southern Hemisphere biodiversity and global change: Data
gaps and strategies

' PHOEBE : 5.
J* MARIE R . NICKY f AND

! Ausrabian Bureau o Meteorlogy, Malborrne, Vicooria, Awstralia, 2 imate Changs Bioadapration and
Bradroersity Futures Programs, Sowth Afrcan Natonal Brudroersny nsoge, Gape Town, South Afnca,
IDST-NRF . t=Pamich It Afcan Ommthology, Univemay of Cape
Town, Cape Towm, South Afica, ‘CSIRO Oceans and Ammosphers, Brshane, Oueendand, Austraka,
S (3obal Change Insanae, Unmersty of Queensland, Brshane, Queendand, Ausraka, SCSIRO Oroeans and
Ammosphere, Hobart, Tasmamia, Ausralia (Emal: Akstair. Hobdaowacsire. m Ao Ecorystern and
Forest Sctences, The Ursversay of Melborens, Malboume, Victoria, Ausralia, 8 Sonrth Afmcan Encironmerncal
Observanon NetworkSAEON Fynbos NodeCape Town, South Africa and * Animal Demograpdy Ui,
Department of Buological Sciences, Unversity of Cape Town, Cape Town, South Afnca

Abstract Long-term datasets needed 1o deted the impacts of global chang: on southem odivesity ame sull scance
ard often oo , Challengng adaptation plammmg and ervalon management. Biological data are probably
matl hoated in and coumnes and from e ars, when matural ervirenmental vanabibiey (“nos ears that long
e seres ane required to detect the ‘dgmal’ of directional chomge . Sigrificant mational and imemsatonal dmesment
aboranon are needed for most southem natons 1 relably rack iod e sy mends and 1mgmoe T valon
adaptavon o maped chmate change, Emerging carly warning systems lor biodivesity, mosrpombing regional emann-
meental change drivers, citen scie and regional panneships, can all help w compersate for exsting mlformation
gaps and conmbute to adapraton planming.

Key words: adaptation, citiaen scence, dimane change, data reoovery, early warning systems.

o aaributed 1o chmate change within a region
does not necesarily imply that such impacts hove not
I', with Aurred but 5 the pesult of facwars such asa lack of data
WA T I ol sufficent resoluton and length or sclenilic studies 1o
r, provdde proces understanding (Hamen & Cramer
on atmdosphen ¢ and ooea © prs 201
The sermitivity and valnerability of marral srems o
chmatic change are determmed by a mumber of fac

trends and syelem processes tend o be regional m
terms of thelr o s ton and mp otcos (Hewdson
et al 2014; TPCC 2014). The substantial regomal vars- that may all be changmg simulaneosly. Be

varation m mawmal chmate vamabilay such & te El
Mifio—Southern Osclladon (EMNSO) or Padfic Decadal
Osallavon and mn o ther ambropogemc drivers of change

tom i obsenatom of chmare change impace arie o

the pacts themselves vary acrss the globe and
scauge of regomal differences n mesearch &

estment (Hewison er ol 2014). For examg such @ land wie change mean that undentanding of

are few observabnors of mpacts on matusl systems from C and other dovers of rsponses and subsequent

quatortal eglors or the Souhern Hemdsgphers adapration plarming are nol necssanly apphcable across

n and land mases compared with the temperate all regions (eg. Boulon & 2008; Ruane & 2l 2015).

regions of the Monhern Hemdsgphere (Rosermwelg & ol For examg anribution of species resporses 1o dimate

B Chambers er al 2014; Hansen & Cramer change & overwhelmingly haed on work 1n northern

15; Pearce-Higgins a of. 2015). Comequently, a lack lemperate regions, partcularly the Monh American

and European land masses where cument speces

distributions ane henvily miluenced by the retrea and

configuration of ke shees afler the Lan Gilactal

Maimuam . Humtley 2005). These factors of bias

and data avalabibity and guality can have importan

*(arrespon ding author. pobcy and comsrmaton imphicatom, gven tha some

Acceed for poblicarion Apal 2016, of the least well-observed megoms (eg central Afica

& 2016 Eodogical Society of Australia 1001111 e c. 12391




Fire -- major driver of ecosystem c

In savannas, fynbos, kwongan, matorral (and incre

ange

other systems)

i

Fire frequengi.increasing In fynbos and other ecosystems

— human-igni natural fires

— Increases In hot, dry, windy conditions




Bush encroachment in African savannas

Impacts on biodiversity, rangeland
- productivity and fire regimes



....profoundly affecting ecological communities

Hluhluwe Game Reserve and surroundings —

15 September 2016




Strategic South-South and South-North collaboration to fill
conceptual gaps, data gaps, modeling gaps

UNIVERSITY OF
CAMBRIDGE

International Institute for .
Applied Systems Analysis v Durha
University




Risk, vulnerability and resilience in environmental futures — tradeoffs
between biodiversity, infrastructure, food security, climate change

et o o 68 0 L B KD 60 o i e, Systems

et s —=d 1Y analysis,
ecosystem-
based

; adaptation,

. &) and resilience

CAMBRIDGE ; .
planning

International Institute for
Applied Systems Analysis v Durha I I
University

SANBI

South African National Biodiversity Institute




4 Mixing toolboxes to map the road ahead
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Explaining pattems of avian diversity
and endemicity: climate and biomes of
southern Africa over the last

140,000 years

Brian Humtley'

Ralf Ohlemiller”

Cape Tows, South

oif A frican

it bl s barn s i

ABSTRACT

Adm Test hypathesss that precen
ty andior b

diversity and endemic spedes richness are

relatal to climatic stal e peTsistance.

Location Africa south of 157 5.

Methods Seventy sght HadCM3 general droubtion model pabeoc te
aperiments ng the kst 140,000 . plus 2 pre-industrizl experiment,
were used to @ladae measures of ic vari 5% grid «ells. Mod
ds were hited relding distribu M the nine biomes of th Africa,
Lesatha an and to present climate Thess madels were used
potential pa yme distribution and extent for the 78 palamclimate experi
ments, and three measures of bome pesistence Climatic responss surfacs
ed for G0 bird species regubrly bresding in the re
te present spacies richness for cdls of the 057 grid Species richness was
avdmed for residets, maobile species madic or mrtiallyaldtud v
migrant within the regh n migrants, and abo separately for
species as 2 whole and t 2z
me. Our hypotheses were tmed ysing coarelat
hetwemn species richness and climatic variahility or biome parsisence.

mulate

and us=d to

, and intra- Afri

endemicinear- endemic (hereatber ‘endemic’)

datad with each

Results The magnimde of dimatic varial
Marked changes in bome distributi

v showed der sptial pttemns.
and exients wene projected, although
f persistence were projected for some ex. Overall species
richness was not comelted with climatic varih . atthough richness of
mohile species showed 2 weak negative cornebtion. Enden

limited ar

c species Tichness
th negativey ehted with di L= i lity. L
biome persistence and

FWEVET, Were paeitive anrdations hetween

richness of endemics assodated with individual biomes.

Main condusions Low climatic varial
enabling biome pemistence, is stongly comebted with species richness of birds
enddemic to southern Africa. This probably principally reflacts reduced extine
tion risk for thee spedes where the biome to which they are adapted per
sisted

, and espedally a degree of stability

Keywords
atmosphere-ocean general cradation maodel, biome pesistence, hinds, Cape
Haristic Region, climatic stahbility, Heinrich Events, Last Gladal-Intergladal

ayde, species richness
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Potential impacts of climatic change on
southern African birds of fynbos and
grassland biodiversity hotspots

Brian Huntley' and Phocbe Barnard™

Imstitute of A frican Ormithal
Centre of Excellene, Unneersity of Cay

Rondebaosc Sourh Africa

ABSTRACT
Aim To examine potential impacts of climatic change on bird spedes richness of
the fynbos

and to cond

sland biomes, espedally on species of conservation concern,

implications for biodiversity conservation stra

Location Southern Africa, defined for this study as South Africa, Lesotho and
Swaziland.

Methods Climate response surfaces were fitted to model relationships between
recorded distributions and reporting rates of %4 spedes and current hiodimatic
variahles. The ies’ potential ranges and
reporting rates ':J from three general circulation
modek for 30-

yea . Results w
summarized for pedes

sociated with each hiome and :x.unm:d in detail for 12

species of conservation concern.

Results Species richness of fynbas and
-.i"-:r"-\;c by an average of 304

of greatest richr : to ¢

. Attainment of pro likely to be limited by extent

of untransformed habitat, Most spe f conservation concern are projected to

decrease in range extent, some by > and to decrease in reporting rate even

where they r\-=:|~|-1. impacts u.pnn their |'\|\|'\LIhII|'\I1-IhI.I being greater than |11H:hl

sland hird asemblages will potentially
: jected dimatic
ntand to

read with most species

such as pollinators, may

function and composition.

Conservation strategies, and identification of specics of conservation conce

to he informe

because the certainti
to be ignored.

ch results, notwithstanding the many uncertainties,
\r climatic change make it essential that likely impacts not

Keywords
Conservation strategy, fynbos biome, grassland biome, red list species, southern
Africa, species’ distribution modes.
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SANBI EICAR

SANBI Climate Change Bioadaptation
Monitoring Strategy

2016-2020 mm

Building an early warning system for monitoring

biodiversity under climate change




The quick version....

SA has
strategic

(funds, skills, advantages

enthusiasm, (incl. great data

political will) and citizen
science)

We need to
capitalize on
existing
investments &
partnerships

Resources are
never enough

Need to integrate planning and build on investments cost-effectively m
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Legend Reporting rate comparison
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°°°°° i = [ SABAP2 lower than SABAP1

- — - SABAP1 = SABAP2

[ SABAP2 higher than SABAP1

l SABAP2 Only

° Has SABAP2 cards
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Using southern African citizen science data
to understand climate & global change

PROCEEDINGS
Puc. R Soc B

o 3
THE ROYAL Aok 10.1008'nph 2011, 1697
OCIETY Phivied oline

Novel methods reveal shifts in migration
phenology of barn swallows in South Africa
Res Altwegg'**, Kristin Broms®, Birgit Erni’, Phoebe Barnard',

Guy F. Midgley' and Les G. Underhill”

*Sowrk African Nanens! Buodewrsry Inrsme, Privese Bag X7, Climononr 7715, Sowhk Africa
 Aniveal Demepraphy Unit, DNpartwent of Zoolagy asd Departosent of Sussscad Scances, and *Peny
Fraluwrick Inminuee of Afacan Ovmithology, DSTINRF Cowre of Evellonce, Uiversagy of Cape Taw,

Rondebosch 7701, Sevah Apica
Quantisseivy Eeolgy and Rewwrse Managoment, Usivenizy of Waskinpaw, Searde, WA 98195, USA

Many mgrarory bird species, inchuding the barn swallow (Himownds rustica), have sdhvanced their arrivd
date at Northern Hemisphere breeding grounds, showing a clear biotic response to recent  climate
chunge. Earlicr wrrival helps mainysis their synchrony with cadier springs, but bntle is known about the
swociated changes in phenology o their nos-beceding grounds. Here, we cuasise the phosology of
barn swallows & Sowth Afnca, where a large proporton of the northern European beeeding populasion
spends #x nun-treeding seon. Using movel smalytical methods based on bard athay data, we show that
swillows Best arrtve (n e mosthern parts of the country and gradually sppear further south. On their
-2 morth-bound journey, they leave South Afnca rpadly, resulting In mean stopover darations of 140 days
L N = the south and 180 deyx 2 the nortls. We found that swallows are now kuving scedhern parts of
! South Africs 8 days calicr than they &af 20 years apgo, snd so shortened their stay = wea where they
previously suyed the longest By contrasz, they dad mot shosten their stopover i other parts of South
Africa, leading to 2 more syncsronssed departure acrom the country. Departure was related to environ-
mental vartability, measured theough the Sowuthern Oscdliton Index. Our results suggest that these
bards gain chweir extended beeeding season in Burope partly by leaving South Africa sarlier, and thes
add %0 scarce evsdmnoe for phenology shifts i the Sowthern Hemisphere

Keywordse climate change; bard migration; life cyde timing; phenalogy shift; Southers Oscllstion Index
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Asimal Demography Unt
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Welcome to the
Virtual Museum
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using Virtual museums «. Early
Warning Systems for Biodiversity
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Biodiversity early warning systems

South African citizen scientists

monitoring change
-

edited by
Marienne S. de Villiers




Early warning systems for biodiversity in southern Africa

Scientific / policy o ]
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Messages

The global South differs from the North in many ways — very
useful departure points for sustainability planning

New societies perhaps better able to take fresh steps towards i

self-determination F
3
V.

Climate and biodiversity futures influenced strongly by '
different drivers, e.g. fire and bush encroachment, as well as

: v vz'
societal curve-balls

how

o

Citizen science a fabulous growth point in southern Africa —
mixed toolboxes of traditional science, statistical ecology,
systems analysis, modeling and scenarios to solve problems



