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Solar PV energy
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Other activities

The Chair, called Steppe Forward, is based on three interrelated lines of work:
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to transfer the results to the
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scientific community and
society
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Review of scientific knowledge on PV impacts e
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Geographical Bias in Knowledge
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Study contexts and ecosystem components BB e
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- Ecosystem components
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Impacts of Photovoltaics: What We Know

LANDSCAPE SCALE

*» Habitat loss
% Habitat fragmentation

< “Heat island” effect
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Impacts of Photovoltaics: What We Know =22

+» Alteration of abiotic
conditions: shaded area, run-off
and sun exposure

¢ Physical and chemical
properties of soil
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» Changes in plant community
» Habitat alteration
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+» Alteration of abiotic
conditions: shaded area, run-off
and sun exposure

¢ Physical and chemical
properties of soil

* Changes in plant community
*+ Habitat alteration

** Mortality of individuals due to
collision with solar panels (lake
effect)




Knowledge gaps

Study context
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Climate

Habitat loss or alteration at landscape scale
Habitat loss or alteration at microhabitat scale
Land-use planning

Microclimate at microhabitat scale:

Soil properties

Habitat fragmentation

Study context
Lake effect: B Regional or global scale
= Experimental
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= 53% studies focused on a single PV facility

= 2% of studies used a BACI design

K.} LACK OF STANDARDIZED AND ROBUST SAMPLING DESIGNS

GEED TO USE: \

« Comprehensive BACI designs that provide critical information
on the direct responses of sensitive wildlife, including a large
number of years and facilities.

« Standardized protocols would allow findings to be comparable
across contexts, opening the way to more robust and

K generalizable conclusions. /
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(1 results out of 286 articles)

Publication title

Region

A case study identifying and mitigating the

environmental and community impacts

from construction of a utility-scale solar
photovoltaic power plant in eastern

Australia

| Excel |
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Country Study Approach Year

Context

Component Topic

Solar Energy 146 (2017) 94-104
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Solar Energy

journal homepage: www.elsevier.com/locate/solener

A case study identifying and mitigating the environmental and
community impacts from construction of a utility-scale solar
photovoltaic power plant in eastern Australia
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Turlough Guerin

Climate Alliance Ltd, Cfo 5 Retreat Crescent, Sunbury 3429, Victoria, Australia
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Ongoing Research under the Steppe Forward Chair

+» Effect of PV plants on nest predation rates

4 49| Nest predation is the

LVl primary cause of
reproductive failure in
ground-nesting birds.

As PV arrays multiply in open,
| flat landscapes dominated by
4 these avian communities, a
critical question emerges:

> | Dosolar facilities act
as ecological traps that
attract predators, or do

R Vi : they provide structural
\ Ll s A refuges that protect
‘\\\“77;—-"?-‘ﬁ ‘ X, /m g
,\ i > f;% S vulnerable nests?
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Increase nest predation

3. The Trap Effect

Does the infrastructure attract
predators by offering them new
perches and movement corridors?

1
e=E= STERPE

1. The Barrier Effect

Do permeable perimeter fences
& | deter mammalian ground

A\ ? predators?
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I ‘ 2. The Shelter Effect

Do solar panels block the line-of-
sight for visually hunting avian
predators (e.g., corvids, raptors)?
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Ongoing Research under the Steppe Forward Chair

+» Effect of PV plants on nest predation rates

o 95 PV plants — N = 540 nests in 2 periods during 14 days

Burhinus oedichemus

Chiprana (Zaragoza)
Samper (Zaragoza)

Llanos del Caudillo
(Ciudad Real)

La Asomada (Murcia)
La Isla (Murcia)

427 C_29.70inHg TRAILCAMO1 05/06/2024 05:42:18PM




Ongoing Research under the Steppe Forward Chair B o

Control-Impact design:

« Control

PV plants
o Beneath PV panels
o Interval zone

Abandoned Field (Control) Interval Zone Beneath Solar Panel

Control Site (Open Field)

Panel structures physically break the visual detection pathways of aerial hunters. While interval corridors leave nests exposed to |

open skies, the shaded microclimate beneath the PV arrays acts as an artificial canopy in a traditionally treeless landscape.
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Top-Down Schematic Map

Distance to fence or plot boundary:

« Centre (> 50 m)
 Margin (<10 m)

Expected higher predation rates

near the margins
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Ongoing Research under the Steppe Forward Chair

+» Effect of PV plants on nest predation rates

o 95 PV plants — N = 540 nests in 2 periods during 14 days
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Ongoing Research under the Steppe Forward Chair

+» Effect of PV plants on nest predation rates

o 60 camera traps
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+» Effect of PV plants on nest predation rates

O 72.6% predation
6 0 Bl 6 /o 48.3% predation

Overall predation rate across
all 531 viable nests after 14 days
of exposure.

Early Season Late Season
(April) (May-June)

Insight: Predation pressure surges in the late breeding season, likely driven by
higher predator activity from post-breeding adults and dispersing juveniles.




Nest predation probability

Ongoing Research under the Steppe Forward Chair

+» Effect of PV plants on nest predation rates
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1. Edge effect
2. Solar panel effect:

~6% reduction early in the
breeding season.

~20% reduction later in the
season.

3. Interval zone effect:

4% early in the season
14% later in the season
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< Effect of PV plants on nest predation rates 326 nests predated:
« 183 (56%) Predator identity
o Predator identification from camera traps could not be determined.

Red Fox Wild Boar || European Badger
Vulpes vulpes Sus scrofa Meles meles

Western Jﬁdkd
Coloeus monedula

,prmmon -Ravgg

o %\ Corvlis corax:

25.8 % Birds (N= 84) 18.1 % Mammals (N= 59)
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+» Effect of photovoltaic plants on steppe birds’ movements and habitat use

Little bustard
Tetrax tetrax

Eura3|an stone-curlew
Burhmus oedlcnemus
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Step 1: Study Subjects & Data Collection

Pin-tailed ,_ _ Black-bellied PR
sandgrouse 7 453 ‘ nd :
g g = %\Sa grouse .UD > & Scale1:

~
Real GPS

7 4 Landscape-Scale
. Stop
.!l .DD Space Use . ,0 =
Small Medium Large
(1-5ha)  (5-20ha) (>20 ha) , AN
: Solar Plant Size Categories ' ¢ ;7 Random
Montagu’s €9 o ¢ Alttenative
harrier X 'y Steps (SSF)

Scale 2: Fine-Scale

k3
* D
. Movement Decisions
> Utilization Density (BBMM)  Compared real GPS “steps” against
Landscape Context Analysis (PCA) Estimated probability of bird 15 randomly generated alternative

Open herbaceous CORINE Environments with presence relative to distance steps to see active choice/avoidance
landscapes Land Cover higher woody cover from solar plant of PV infrastructure

-@
r '\<. Accounting for “Geometric Effects”
U Proved behavior driven by infrastructure, not just
available space distance

Precision GPS Tagging
Birds equipped with species-specific GPS
tags néunderS%bod mass) between 2018
and 2025 across Iberian Peninsula

Proximity
Proximity Filterin
Analysis included bir
within 20 km radius of
at least one PV
installation

null expectation

Strict Data Filtering

Researchers removed GPS
errors/outliers using altitude validation
(DEM) and speed filters for consistent data
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< Assessment of the ‘lake effect’ on nocturnal migratory birds

FIELD METHODOLOGY & DATA COLLECTION 6 +

\&y 2l |||||l--@--llllll
("||||I|||l" Night-time

~
Audio Capture

Devices record continuous
audio throughout the night to
track nocturnal bird movement.

-

Gradient Deployment
of Recording Units

BRE L Ry

Hypothesis
Autonomous units (ARUs) are placed from Testing if birds mistake
the plant center to outside control areas. reflective PV panels for water,

similar to aquatic insects.
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Ongoing Research under the Steppe Forward Chair

< Assessment of the ‘lake effect’ on nocturnal migratory birds

FIELD METHODOLOGY & D

Autonomous units (ARUS) ar@®
the plant center to outside ¢
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< Assessment of the ‘lake effect’ on nocturnal migratory birds

FIELD METHODOLOGY & DATA COLLECTION 6 +

x\/ |

-

IIIIII-'@--IHIII

Night-time
Audio Capture

Devices record continuous
audio throughout the night to

(-ul|||“|||'-

Gradient Deployment
of Recording Units

The “Lake Effect”
Hypothesis
Testing if birds mistake

reflective PV panels for water,
similar to aquatic insects.

Autonomous units (ARUs) are placed from
the plant center to outside control areas.

track nocturnal bird movement.

ANALYSIS & ECOLOGICAL EVALUATION

1070 S
o —
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X | A vl
Automatic Measuring Evaluating
Recognition Activity Volume Ecological Impact
Software Bird activity is quantified The final step
Advanced software by the frequency and involves analyzing
|d¢nt|f|es §pe0|f|c volume of recorded datasets to identify
bird species and audio calls. potential long-term

counts the total

ecological effects.
number of calls.
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“ Steppe Forward Technical conferences

1st Technical Conference in 2022

Environmental fallows in Steppe Areas

2nd Technical Conference in 2023

Compensatory measures in PV projects

3rd Technical Conference in 2024
Key species for conservation in PV projects
4th Technical Conference in 2025

Global challenges and experiences in PV projects

\_> NOVEMBER 2026
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Coordination Team
Technicians and researchers steppe forward

1
1
1
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Dr. Manuel Morales Dr. Gerard Bota
Coordinator / UAM Coc or / CTFC David Gonzalez e Robert Manzano Dra. Carolina Bravo

vician / UAM Technician 7/ CTFC re-doctora Po alres her / UAM

Collaboration Team
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Dr. Santi Mafosa Dra. Beatriz Arroyo. « Dr. David Serrano Dra. Susana Suarez Seoane
Universitat de Barcelona IREC - CSIC Estacion Biologica Dofana - CSIC Universidad de Oviedo - CSIC

i

Dr. Juan Traba ‘ Dr. David Giralt Dr. Francesc Sarda
Res er / UAM Postdoctor es e Researcher / CTFC Re er / CTFC
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