‘ From blips on the screen . ..

.. . to movements of bird and bat populations
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How to count targets?

THI Al ¥
LLANCE OF ANIMAL MOVEMENT

Ezu

What is a target?

What kind of target is it?

What is my sampling
volume? (for this target)
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1. How to count targets?

1.1 Echo detection

FistBeam (¥ersion 24.07.2003)
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Threshold: | 18
Offset: | 3
VSU: | 1

Elevation Dffset: [ -5 — | Distance Cell: |

(" 4km
Azimuth (CMD) [_20['9 Reset Threshold Distance (m}: Ii
Azimuth Start: | 2009 Height (m}: I—

Azimuth Stop: | 2009 Meat in the air

No. of echos detected: | 1 F




FixBeam (Yersion 24.07.2003) o i

. File View Options
- General: - Antenna position: — | Threshold-Control: ~STC: [ Mouse-Contiol: | Level-Control: - Data files:
Radar-Site: [ "M || Elevation (cMD}[150 || ~ Synthetic [18 C 2km | somnn P M-030914-2000.FF1 PR
Date: [14.09.2003 | Clovaton Start 147" | & pbsolue (@) [90.0 s M.03091 42010 FF1
rie (300000 || £EYe0on Stor [1a7 ST @ 3km || Scantime (s} | M-030914-2020FF1
o Elevation Offset: [ 5 4y || DistnceCet | ]
Theshold: [~ 18 pzimith (CMD). [2009° B R | n Distance (m} [ #-030914-2040.FF1
, M-030914-2045 FF1
ofet 7377 |\ hsia  [2008 bt [ M-030914-2050 FF1
vsu: [ 1 Adimuth Stop: [ 2009 Meat o the ok | M-030914-2100.FF1 ¥

ﬁ

Define wingbeat patiem | [

WHML‘“M M W ”“ W PW{” H“U “ ' /w

hﬂw
b

[2458

Wingbeat freq.: |

114.2 | 1024

| |0.13 Hz




1. How to quantify movements? ENBAM

weather radar => reflectivity per volume

dedicated bird radars => targets per volume

Scanned volume depends on:

the antenna

power output

sensitivity

target size (= RCS, aspect)
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Height distributions ENBAM

weather radar = conical scans at different
elevation angles
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Height distributions

Birdradar
=>» static beam at different elevations
=» conical scans at different elevation angles
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Quantification of movements ENRAM

Conical scanning:

- relative temporal pattern

- relative height distribution (vertical mode)
Potential shortcommings:

- partial ground clutter vs. direction of movement
- detection probability of different sized targets

- counting «false» targets
- 7?7
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Quantification of movements ENRAM

Static scanning:

- «absolute» temporal pattern
- «absolute» height distribution
Potential shortcommings:

- direction of movement

- detection probability of different sized targets
- 27
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Comparison of weather and bird radar ENBAM
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SURTEILLANCE OF ANIMAL MOVEMENT

‘ How to solve the problem of target identification ENRAM
I
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Target identification ENRAM

Classification of single targets can be based on . ..

- Ground speed

- Air speed

- Echo size (reflecivity, )

- Variation in echo signature (e.g. polarisation, wingbeat
pattern, etc.)

- Doppler?
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Target identification

35.-.-.
o
30_
8 :
(] 0
A25- : :
Q :
E 201 : i i
3 : ; ,
% 15 4 o
P e — : '
10 - ; ] —L
' : :
5 z i i —
o, —— o I v

| | | |

Birds' Insects’ Birds' Insects’
ground speed ground speed air speed air speed
n=1108 n= 1041 n=1108 n= 1041

. vogelwarte.ch



AM

WETWORK FOR THE RADAR
ANTM,

ILLANCE OF AL MOVES

E

Target identification
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Echo signature
T

File Echos Tools Yiew Zoom Options
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‘ Echo classification
I
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‘ Echo classification — step by step

—f *‘

‘ Insects IlAirplanes” Other I
Single Bird

Echos can chos c:!mpletaly
be distinguished obliterate

One anoine
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ot |

Illustration 1: Classification of Echos
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Individual tracking
I

Single tracks recorded by satellite, GPS, Geolocator or anything else
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Ground truthing

Trapping
- constant effort sites
- seasonal trapping

Visual observations
- Regular mig. Counts
- Random counts

Other methods

- acoustic counts
- (laser?)

. vogelwarte.ch

yBirdPortal

— "

Species 1: | Sualiow B2 Year1:| w2 3 Element 1: | Fresercaiatuerce B

Ea Year2:| 22 4 Elemant 2 | Phanokgy v

| 1 |

sl 1 B K
..‘.' % ] |
“-\T-rr\-fq @ Fredence 4 i}

AAAAAA

- % * - o I'
m -3 Dl:;l; + .""""'"‘”" it ﬁ-ﬂn b, \‘?!.f:‘:
M. | SETED B @ © L B




D ISCUSSIO EUR:I_PEA\'J»EYNCRHFOR THE RADAR
SUH'\"EI-_LM‘{CE OF ANIMAL MOVEMENT

- Which parameters can you collect easily with your radar?

- What is the expected overlap with a weather radar nearby?

- Which parameters will be compared between the systems?
- Quantitative?
MTR, absolute/relative, height, other?
- Qualitative?
birds vs non-birds vs insects?
Large vs small birds vs flocks?

Tracking of (known) single targets?
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Effect of average target size on density estimate?
- RCS from Birdradars

- Ground truthing (mass species)

Effect of flight altitude? =» low level?

Minimum and maximum measures of densities?
Insects and birds in parallel?
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Most bird species involved are small ENRAM

willow warbler

tree pipit

common chiffchaff*
barn swallow

spotted flycatcher
garden warbler
common whitethroat
common house martin
European pied flycatcher
common redstart
wood warbler
Eurasian blackcap®
northern wheatear
western yellow wagtail
greater short-toed lark
common nightingale
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I breeding Hdoitst al unpubl.
1 juveniles
1 non-breeding adults

T T T 1

200 300 400
No. birds (x 10°)

Hahn et al. 2010



