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Talk Outline

* Overview of renewable energy development,
and bird and bat diversity in Latin America

 Summary of emerging data and patterns in
Latin American wind-wildlife studies

e What do we mean when we talk about

“population level” effects, and how much
direct mortality does it take to get there?
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The Low-Carbon Latin American Energy Mix

Electricity Generation By Source in Latin America (IDB Member Countries)

100%
90%

80% 1 1 Tl
70% ® Others

60% | | N [ | H‘fd o
50% S EE— m Nuclear
40% — —1 m Coal
30%
20%
10%

0%

m Natural Gas
m Oil & Diesel

Source: InterAmerican Development Bank 2014, Study on the Development of the Renewable Energy
Market in Latin America and the Caribbean
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Recent Growth in Wind and Solar in Latin America

New Renewable Energy Installations By Source and by Year in Latin America (IDB Member Countries)
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2007 2008 2009 2010 2011 2012  source: MIF and BNEF

Source: InterAmerican Development Bank 2014, Study on the Development of the Renewable Energy
Market in Latin America and the Caribbean
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Geography of Latin American Renewables

Latin American Renewable Energy Installed Capacity by Country

m Central America

® Argentina
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Source: Jannuzzi, G. M. 2011, Renewable Energy for Electricity Generation in Latin America: the market,
technologies and outlook. International Energy Initiative
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Latin America has substantially more bird and bat species than do the US and Canada

Number of species
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Source: Hawkins, B. A., J. A. F. Diniz-Filho, C. A, Jaramillo, and S. A, Soeller. 2006. Source: Andelman, S. J.., and M. R. Willig. 2003. Present patterns and future prospects for biodiversity
. Journal of Biogeography 33: 770-780. in the Western Hemisphere. Ecology Letters 6:818-824
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http://www3.interscience.wiley.com/journal/118728895/abstract
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La Venta Il Wind Project, Isthmus of Tehuantepec, Oaxaca, Mexico

T i

WEST, Inc.

Constructed 2007 by CFE

83.3 MW capacity (98 turbines)

World Bank funding, rigorous
environmental requirements

Post-construction bird and bat
studies by INECOL researchers

(Villegas-Patraca et al.)

* Bird and bat fatality
monitoring

* Migratory raptor flight
path studies
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Bat fatalities at La Venta, Oaxaca, Mexico 2007-2010

Sources:

Comision Federal de
Electricidad. 2008. Monitoring
Report Covering the First Year
of the Crediting Period: July 1,
2007-June 30, 2008. Report
presented to the Clean
Development Mechanism
(CDM), United Nations
Framework Convention on
Climate Change. Accessed
October 14, 2009. 16 pp.
Available online at:

Comision Federal de
Electricidad. 2009. Monitoring
Report: La Venta Il. Covering
the Second Year of the
Crediting Period: July 1, 2008-
June 30, 2009. Available online
at:

Comision Federal de
Electricidad. 2011. Monitoring
Report: La Venta Il. Covering
the Third Year of the Crediting
Period: July 1, 2008-June 30,
2010. Available online at:
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|Bat Sgecies

Lasiurus cinereus

Lasiurus intermedius

Lasiurus ega

Lasiurus spp.

Vespertilionidae spp.

Balantiopteryx plicata

|Balantiopteryx spp.

|Eumops bonariensis

Eumops underwoodi

Eumops spp.

Molossus molossus

Molossus rufus

Molossus sinaloae

Cynomops mexicanus

Tadarida brasiliensis

Nyctinomops macrotis

Molossus spp.

Molossidae spp.

Mormoops megalophylla

Pteronotus davyi

Pteronotus gymnonotus

Pteronotus parnellii

Pteronotus personatus

Pteronotus spp.

Phyllostomus discolor

Artibeus jamaicensis

Artibeus intermedius

Artibeus tolteca

Centurio senex

Glossophaga soricina

Glossophaga morenoi

Glossophaga spp.

Leptonycteris curasoae

unidentifiable

Fall 2007

Spring 2008

Fall 2008
1

11

Carcasses

Spring 2009

Jul - Nov 2009

Jan - Nov 2010

Vespertilionidae
3 spp, 33 indiv.

Emballonuridae
1 spp, 3 indiv.

Molossidae
8 spp, 47 indiv.

Mormoopidae
5 spp, 131 indiv.

Phyllostomidae
8 spp, 26 indiv.
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http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view

Latin American Bat Taxa of Interest for Wind Energy

Molossidae
Phyllostomidae |

Mormoopidae

« Pteronotus davyi

(c) R. Colombo - lascalaphe.free.fr
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Bird fatalities at La Venta, Oaxaca, Mexico 2007-2010

Carcasses

Bird Species Jan - Nov
Fall 2007 Spring 2008  Fall 2008 Spring 2009  Jul - Nov 2009 2010

Black-bellied Whistling-Duck 2 * Many spe cies,

West-Mexican Chachalaca

Northern Bobwhite

Great Egret

few individuals

Sources:
Turkey Vulture .
Comision Federal de Gray Hawk N om |gra nt
Electricidad. 2008. Monitoring 5 q
Report Covering the First Year [l 1 (il ) pto rs
of the Crediting Period: July 1, Uniform Crake

2007-June 30, 2008. Report
presented to the Clean
Development Mechanism
(CDM), United Nations
Framework Convention on
Climate Change. Accessed
October 14, 2009. 16 pp.

Double-striped Thick-knee

Whimbrel

Inca Dove

Common Ground-Dove

White-tipped Dove

Terrestrial birds

Availabl li t:
= White-winged Dove N (0] pa rrots

Yellow-billed Cuckoo
Mangrove Cuckoo

Comision Federal de Groove-billed Ani N Oct urna I

Electricidad. 2009. Monitoring Lesser Nighthawk

Report: La Venta Il. Covering g . t

the Second Year of the Eastern Whip-poor-will m |g rants

Crediting Period: July 1, 2008-
June 30, 2009. Available online
at:

Comision Federal de
Electricidad. 2011. Monitoring
Report: La Venta Il. Covering
the Third Year of the Crediting
Period: July 1, 2008-June 30,
2010. Available online at:
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|Ruby-throated Hummingbird

Broad-billed Hummingbird

Golden-fronted Woodpecker

[American Kestrel

[Ash-throated Flycatcher

Tropical Kingbird

Scissor-tailed Flycatcher

|Warb|ing Vireo

IBarn Swallow

|White-lored Gnatcatcher

|Black-and-white Warbler

Blackburnian Warbler

Yellow Warbler

Wilson’s Warbler

Yellow-breasted Chat

Stripe-headed Sparrow

Hepatic Tanager

Great-tailed Grackle

Cowbird sp.

Streak-backed Oriole

unidentified bird
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http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view
http://cdm.unfccc.int/Projects/DB/AENOR1168204945.7/view

Latin American Bird Taxa of Interest for Wind Energy

. »
LA
| 2

4 ;\\Eg Resident Raptors

1

R
Andean Condor
White-tailed Hawk  cumm

lanMurphyPhotographycom

Small
Nearctic-
Neotropical
nocturnal
migrants

WEST, Inc.




yw 3068000

Avoidance of La Venta Il Wind Farm by Migrating Raptors

rce: Villegas-
a, R., S. A.
a-Cruz, L.
Alsina, 2014.
nigratory
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Mexico.
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Displacement effects

. One of the most import prairie-dwelling grouse)

. No studies to da dor 114:711-719)

w »

Red- wmged Tlnamou Gra Amerlcan Pampas region
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Population-level Effects
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Population-level Effects
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Population-level Effects
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Population-level Effects

What is a popul
e Solid part: all i
* Fuzzy part: s

Global

National

Regional
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Population-level Effects

In the most basic dynamic model ulation size (N) is a balance between birth and death rates

—+—Birth rate

-m-Death Rate

1 1 1
4 N s 8

Population size
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Population-level Effects

Why doesn’t death rate appear in the basic ecological equation for equilibrium population size?

Take homes

-Maintaining habitat quality
and quantity is generally
more important than
collision fatality for
sustaining pop’ns

2,
]
N
w
=
o
-
=
=
o
=]
=8

-Collision fatality is only
likely to cause pop’n level
effect where it is intense
enough to overwhelm
intrinsic growth rate (r)

Because from an equilibrium perspective, death rate is irrelevant. Populations will always
bounce back up to their equilibrium size (N), determined by the carrying capacity of the
environment (K) at a speed determined by the population’s intrinsic growth rate (r)
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Population-level Effects

Concept of Maximum Sustainable Yield (MSY): in theory, a number of individuals equivalent to
half of the environment’s carrying capacity (K/2) can be “harvested” each generation without
diminishing a population’s capacity to replenish itself

carrying capacity of environment (K)

rate

maximum sustainable
yield, or MSY (K/2)

Intensively
fished

g
()
N
(]
c
S
5
=
Q
o
Q

Depleted

Moderately
fished

annmnual population growth

population size ——— FISHING EFFORT OR FISHING MORTALITY

Annual (2014) US waterfowl harvest numbers from USFWS

fatality
\YENEIfe 3,885,870 at US wind facilities, all species
Green-winged Teal 1,745,930 combined (Loss et al. 2013)
Canada Goose 2,477,720 234,000
All ducks and geese combined 16,533,800
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http://flyways.us/regulations-and-harvest/harvest-trends
http://flyways.us/regulations-and-harvest/harvest-trends
http://flyways.us/regulations-and-harvest/harvest-trends
http://flyways.us/regulations-and-harvest/harvest-trends
http://flyways.us/regulations-and-harvest/harvest-trends
http://flyways.us/regulations-and-harvest/harvest-trends
http://flyways.us/regulations-and-harvest/harvest-trends
http://flyways.us/regulations-and-harvest/harvest-trends

Population-level Effects
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Population-level Effects
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Population-level Effects

Arnold and Zink 2011 Results: 7| Towers *

-No relationship between relative vulnerability to
collisions with towers and 44-year, continent-wide
population trend among 188 species of US birds (p=0.83)

-Weak positive relationship between relative vulnerability
to collisions with buildings and 44-year, continent-wide
population trend among 147 species of US birds (p=0.06)

Annual population trend

Conclusion: “although millions of North American birds 20
are killed annually by collisions with manmade structures, | Buildings
this source of mortality has no discernible effect on
populations”

but this study only looked at buildings and towers, what
about wind turbines?

Annual population trend

US collision fatality estimates from Loss et al. (2013,2014)

Wind turbines: 234,000 birds/year
Buildings 599,000,000 birds/year

Relative collision vulnerability

WEST, Inc.
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Population-level Effects

So, can you remind me fatalities at wind

energy facilities?

* Even if generall opulation-level
impacts in so

Collision of a bi pt, offensive to
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It is not intuitive to un eir populations
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