12,742 km

0.19 m | GPS wavelength

GSM wavelength| 0.33m

Foraging radius

B
8
1 0
2 © ]
; - g E |3 c |3 ©
: ' s c E -y N £ 3 gl e
1 B I 2 ; § & 2|8 s |3 o E
‘ \ 5 = s 1§ 2l 7|z i
: . N Perday ~~ - _ N ! e ' 2 o |O & 3
| ; Pervear el | \ [ Maximum flying distance | Surface size of Laguna di Orbetello, IT| & =
N ' Bird flying distance |————» N - ' N E>3
\ . - P A e YA - A A <RIy S AN B . (N A S I D A W [ RN S SR
| N A : : 60m i o e e vt e e e e e e S 1<
v 7100km * 8.7 km2 T ;
A S _ 290km . 5 ‘
. - ' : . ! Volere A 2
- .10, . 10° — 10° 10 10
b > m b > m it - > m . > m « >
10.000 KM 1.000 KM 10 KM 100 m 10m

10em 10 mm

Planetary scale

. . 000, Keks 011, Alpha 2087, Waldemar 351, Quasimodo 437,Indigo 524,Brisa
000, Noel 0812, Frodo 208, Tiffi 363, Robigus 438, Malou 525, Auretta
000, Bonaparte 0817, Salem 213,Gipsy 365, Jupiter 439, Pauli 526,Zeferino
000, Limoncello 020, Jazu 217, Akuma 375, Spooky 440, Mina 528, 0uranos

Bug scale

000, Koda 922, Saba 218, Ciop 376,Baron 440,Blizzard 529, Blaubeer E E#El."
' 000, Klaus 025, Zeudi 225,Bernardo 379, Maestro 441 ,Mugello 530,Breeze =5
: 000, Kenai 0832, Luna 228,Bonsi 380, Leandro 442 ,Bailey 531, Nasima 3 -
: 000, Karo 0834, Francesco 230, 0skar 382, Chester 443 ,Waldtraut 533,Drew -&'
ey . 000, Clover 035, Vitorio 232, Sky 383, Turbo 444, Nepomuk 534,Celeste
Vladan Joler, Gordan Savicic, Felix Stalder v1.3 (2024) 000, Tdefix_KLF 038, Liethe 233,Enea 384,Dolittle 445, Hellfried 535,0reo E -
000, David 047, Peter 235, Mowgli 391, 0rlando 446,Ilex 536, Percy -
Solar 000, Hubertus 053, Luigi 241,Paride 394, Gelato 447,Filius 537,Brambles How to read How to call My name Flying through
power 000, Dolores 060, Leopold 245, Adele 395, Jaisha 448, Daisy 538, Sparkles this map this bird is Enea data
000, Gerda 871,Pino 247, Lucius 400, Mathilde 449, Hala 539, Tadita
000, Droelf 087, Marvin 249, Carlo 403, Manfred 454, Ingrid 548, Loris
000, Floyd 093, Camillo 252, Laura 4064, Karma 482, Luggi 541, Tassilo
000, Ophelia 112, Fynn 276, Phebe 405, Professor 484, Anna 542, Freckles
000, Penelope 117,Bianca 281, Hitschi 407,Brodie 485, Ludmilla 543, Libero I
K Monetary scale
‘ On Wald ) Pullfak 000, Alessandro 135, Flipper 284, Cupi 411, Maisie 487,Nico 545,Eros 10
. f f : nicum aldrapp) Pullta tor | 000, Puck 137,Salvatore 286, Vincino 412,Elliot 490, Herbie 546, Saskia
Social Informational TeChn0|0g|ca| ECO|Og|CaI . . 000, Samo 139, Gennaro 297, Rupert 414, Lewis 491, Holly GA@0129, Quintessa
R ; 060, Ari 149, Charli 300, Marcell 415, Bluebell 492, Wi e —— e — . ] R
‘ Infrastructure of a Migratory Bird | G PS Satel I ite |nfra structure a06. Sixtus 164 20000 202 Obetax 6. Hogres 195 Mareo Total “’“%2022 28
@ 000, Silbo 165, Eduardo 309, Kazoo 417,Noah 512, Merah
. ) . . Myri Proj | 000, Annika 172,Urmel 315, Hapu 418,Ella 513,Giotto
The Northern Bald Ibis (geronticus eremita) is a ‘ yriad Project Y 800, Azzuro 182, Giorgia 317, Akkon 419, Kingsley 514, Giuseppe
migratory bird with a historic habitat in Europe, the 5 - onen sreet 606, pumeo ot S0, Tamina pres S
Middle East, and North Africa and arich cultural T AT tacker o 577,000,000 E 800, Angelo 197, Karl 332, Agada 434, Jupp 517, Hugo
H : B . ~~. 000, Smirnoff 199, Brutus 333,Mara 435,Cyrus 521, Taylor
history dating back to ancient Egypt. Its current global 002, Jack 202, Smudo 340,Bandit 436, Lotta 522, Aureole
status on the ICUN's Red List is “endangered”. GPS satellite Electromagnetic 084, Ayla 263, Attila 344,6rignolino 436, Adniral 523, Apricot
. . S ' infrastructure
In Europe, the bird has been breeding north of the . - . . spectrum
i swi < & Sightings dat
Alps (in Switzerland, Southern Germany, and Austria) & Cult I IgNTINgGS data ] ]
and spending winters in the south. It became extinct &(\Q" ultura ' . Ring ID O Given name I:' Database ID | | 9
around 1621, due to over-hunting and adverse climate ¥ 3 projects - : j Ornitela tfaC@--- ---------------------------------------
conditions ("little ice age"). In the 1950s, birds from a & Data

A4
Moroccan colony were transferred to zoos and bird

sanctuaries in Europe, held in captivity, and fed
through the winter.

:
ﬂ (BPSK Modulation)

. L1 1575.42MHz
Anlmal L2 1227.60MHz
tracker SN | G\ >

’

Image

»

In 2013, after 11 years of pre-studies, a project led by

Johannes Fritz began to rewild the Northern Bald Ibis e @ @
g o ) ) ocation data .
|n'Europe. The majority of blrdg have peen equped Bird NG orn |TraCk'20 Tracking data
with GPS trackers and are monitored in real-time. In K ; _ 8
the first 9 years, the number of rewilded birds rose trackers ‘ t [ devicedUTCdote | '
from zero to almost two hundred. Rt ARRR ERbhh RERRit REhbly il tRhhb: bk Rl REhb
A d d | | 360 b d ° rme GPS __satcount U_bat_mV Landeck, AT
ccording to current models, at least irds are dul oo |
s fi h lati b If- inabl Bird SOCIaI — bat_soc_pt solar_charge GSM/ GPRS Glosendas Co-hosting for
necessary for the population to be self-sustainable. x x :
h . ) Hunters YN B T Y @ AN B—— AR AN T [ dop Latitude Longitude |- Cell tower backend website
This number is projected to be reached by 2028, at H adopters d- infrastructure
which point the infrastruct dherei media
point the infrastructure mapped here is sound Battery o . broject
expected to be transformed significantly. controler moaue sysadmin
R [ Magnetometerxvz__| Computing infrastructure Computing infrastructure
. . . Environ- K N Accelerometer XYZ
This map represents the extent of the infrastructure in . mentalists
the early 2020s. It was realised in the framework of . " Tracking device 900 H ' Data 2
the research project Latent Spaces: Performing Social
Ambiguous Data, ZHdK https://latentspaces.zhdk.ch Tee--- o -------- media Google | o ccbccccpccpfh et
i apps 36 UMTS 2100 Mz s v T
Thanks to Johannes Fritz, Helena Wehner and the (OFDM Modulation)
entire Waldrappteam

— } ! -
Web |nte;rface : Web interface Court-determined value of a bird
o i o

Online-Version: https://bird-map.net CC BY-NC-ND 4.0

Dead body
indicators

N edia
\ Infrastructure

Hieroglyphic Akh-sign from the tomb of
Akhethotep (ca. 2400 BCE), drawn by Lucie
Varekova.

Bird manager  Rosegg, AT

f Ao
! LIFE 20 project grant
: v

Akh "blessed ancestor spirit”
Corvus Sylvaticus

. \
\ Gerontus eremita
5000 Years Of CUIturaI hIStory “ ibis calvo del norte/ibis eremita
\ Ibis chauve
\ ibis eremita
E 25.000 ! ibis-eremita s
| Kegel T~ = } | Trrrrrmrrmrmrmmmmmsmssmmmmmmmme "
' ] Kelaynak | L, |
" ! v ' B R B - -| Researcher salary )—- ----------------------
. | Klavzar Movebank | E
! Nordasenharibiso "o ommss-- -- ' o
I Northern Bald Ibis '
| Tarvarja H
| Waldrapp API ' Hydr?-
Wind H H H \ Waldrab, Klausrab ' - - electric
-- o Webcams Lure Wind Voliere Breeding ! e Computing infrastructure N , power
\ bt eufahrn bei Freising '
Remote nest Modified Wind channel Rearing and Artificial breeding \ i S - DE .
watching feeding bonding wall \ ' '
\ '
machine \ Tracked animals: 5070
\ Bird value according to Italian court 6,500 E D D D D D Public animal count (Northern Bald Ibis): 338 |
Public animal related to Waldrapp project: 185 |
A \ \ J l \\ Goal D D D D D User sightings including images: 1333 '
' Young breed 10,000 Audio recordings on xeno-canto.org: 54 i | o | 4
\ Self-sustaining > D D D D D R DR (R - ___]lLightplane | .__f_____f ____}____f___.
\ Older generation 40.000 E . '
\ . population — ,
\\ Migratory individuals D D D D D :
\ . . gue . f
DE8220404 \ Conrad Gesner Web interface D itor ' S f Value of an adult bird
o] N ata repository cientific community .
Riimlang, CH L Uberlingen, DE L Burghausen, DE L Kuchl, AT . wHistoria animalium, liber I, qui e;rdeuw;mn:t:;c;«; Status
\ irich 1555 paaaaaaaaaaa——— 0 w0000 e
Local bird sanctuary Local bird sanctuary Local bird sanctuary \

Endangered

Model

N 1
N 1
N 1
\ PVA f f
AN International Union for ' '
“ Corcamtonof s | Data » ERN :
AN (IUCN) Red list of Population . > EAZA IBS !
S threatened species viability ana |ySI S | European ) International E 3
AN analysis | Rewiliding Conservation Biologging ' A
Name: Enea S~ | Network Forum Society 1 Average mobile phone | ----{------F----foooefmmmofo ot
Ring_id: 233 Tierpark Rosegg, AT A : ' a_ 4
ID: 7e078730-aa84-44c4-b8ee-62958438e952 Local bird sanctuary . lllegal ' :
|
Distance travelled (2021): 6641km hunting ' ! l
GPS fixes (2021): 16149 : , ! Median article processing charge
\ Evaluation :
Hatched: 04/2018 in Rosegg, AT N IUCN Wind ch j
Died: 17/03/2024 shot dead near Domodossola, IT 2022-2028 \ - 1 Wildlab .. ! In€ channe
N Reputation i lidiabs International Digital 1 Retrofitting of poles -
Action plan . p 1 Conservation Union for logi '
o . : serv consearen Ecologies :
Electrocution conservation N ' technology of Nature 1
. |
.. 1 1
Conservation AR | H
project - RN ' 'Y X B | 2
R 1 —-
.. . i i --1- ﬂ Average conference participation " 111"
Temporary training center EU iect
Light plane used Local bird sanctuaries _
Live plane in assisted bird X [ Animals |
trackin, migration
g g Protected areas  |..... v K [ Frontiers in Ecology and Evolution | E 2600
Trike XCitor Frequent causes v Leibniz-Institut ‘ oo
of killings - fur Zoo und . " | Journe o B o8y | Median O.A. article A
‘ Tiergarten Schénbrunn | - e : Peer-reviewed [ Journalof Applied Ecology | processing charge '
j | |
" y Journals [ Remote Sensing | .
ol Weight: 168kg = L i ’ i
qu,hl Consumption: 9Uh ﬁé%@? Retrofitting of poles ‘ Fondazione A.R.C.A. | Vet?r,na.ry cee 0 [ Oryx Journal | Server infrastructure 1
40.000 K3 P ane Power: 70h| €500 to €2,500 - University A
P Fragments of ‘ Karnten Netz GmbH | Vienna 0 | | RN R L ). | Value of young bird f——onoud- - - - - - L R
nature for . . ! E 2000 ! H j 1 ! H ! 1
@ temporal | Bll’d prOteCtlon ‘ Land Salzburg | } | BLS Biologging Conference ‘ : ' ; ' : ' ; '
support 7 — - Waldrappteam Lt Czech o | International Tracker Symposium ‘ Average » i E 1 3 1 E . 3
n 777777 ‘ Netz Oberdsterreich | conservation EEIN 'ﬂstitulle of REEEEE PR E PP Conferences — participation cost : ; : ;
‘ - & research R Egyptology N d Animal Track H : H | H : ' :
< A \ - - Parco Natura Viva - Garda | . and Animal Tracking | ! 1 ! | ! H !
EIeCtrlC Electric - o . N [ EAZA Conservation Forum | | 1 1 i H : ' :
a _ ‘ Natur- und Tierpark Goldau | . University of Konrad | ' , I | ' ! i
Human 1T51A0026 . oles AN A < S R R : | ‘ 1 ' 1 ' 1 ' i '
Foraging L di Orbetello. IT gl’ld N p . - East Anglia Lorenz . : ! i ! : ! ' !
- . . 1 N 1 i 1 ! 1 !
locations aguna di Orpetello, ‘ Tierpark Rosegg | . Norwich Forschungsstelle | Diordvorg | ! : ; ; ! : ; :
~ A
WWF, Germany Department of \ ) [ research gate | ! . ! | ! H ! i
! T Behavioural and Pre-print servers [ | H i 1 i 1 : i : 0
Te- Cognitive Biology, N R R [ . ! ' !

University of
Vienna

100s k 10k 100k M

Conservation partners Research cooperations Scientific output 10 10 10 10 10

Past / Duration Present

()] r ; 6
E Years Existence of Northern Bald Ibis Emergence of Homo sapiens 1 0
= -—wr :
- 1.000.000 900.000 850.000 800.000 750.000 700.000 650.000 600.000 550.000 500.000 450.000 400.000 350.000 300.000 250.000 200.000 150.000 100.000 50.000 0BP
f_U emp 2K reconstruction DOI: 10.1038/s41561-019-0400-0} Little ice age .
— T
.! Years Early European agriculture (Half-l‘\fe of carbon-14 radiotope Wird [First extinction event (Egypt) 4k2 BP| \MMWWMWMWWWNWWWpMW 1 04
o0 h 4 1
2 1 -8000 -7500 -7000 -6500 -6000 -5500 -5000 -4500 -4000 -3500 -3000 -2500 -2000 -1500 -1000 -500 BCE 0 CE 500 1000 1500 2000 !
[=} i 3
()] A A 3 A 3
u Years First scientific account: Conrad Gessner, 1555] | Extinction in Western Europe, 1625 —> : Third extinction (North Africa) 1 0
‘ w v : A 4 !
1 1000 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2025
[ A _ y an y A y Y 7 y — ]
w Years | Bird brought back to Zoo Basel ‘ (ﬁni:gieéifnsp(wozj:n) Biologging (radio-telemetry) Dedication of Laguna di Orbetello as nature reserve GPS operational (non-militan/)‘ Q/IaxA life span of bird Pre-studies of Waldrappteam ‘ ‘ Google maps launched ‘ ‘Smartphone mass adcption‘ Start of rewilding Hunter convicted G;ar:;‘;%ﬁg (CSE'ES)EF C:egroductlve 1 02
£ i - - A 4 4 - \ﬁA %4 £ :
— 1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025
- ! —
8 Days Humanledbirdmigration) Breedingtime) +++++++++++ﬁié+t¥r$iﬁi;g+a+g§+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ Humanhand_raismgofbirdoffspringunmre|ease> . o, K +, ++++ Lt +++H+u:n;r:;f;s;);r:gd;\;ero:)r;gntér:]g)Jr+++++++++++++++++++++++ o, ++++++ ++3 1 year
go 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 365
o . '
E Hours Maximum duration of training flight) Maximum duration of flight during migration) (Average bird sleep 1 day
10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24,
DOI: 10.3389/fev0.2022.891079) :
L. | | : -
Ao tyng o 60 1YY YY1 1Y VYY) sl [ ool it Gl | | | [wessememn) | | | || ] 10
L m i T —~T -7 - i
o 0 5 10 15 20 25 30 35 40 45 50 55 60 !
- - : : AR 3
l_ Milliseconds \—/\_f——i Heartbeat during resting (230bpm) GPS telemetry word 30bits 1 0
A ___4
.! 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 .
E DOI: 10.5772/intechopen.74677| 3
& Nanoseconds GPS carrier frequency 1.575 GHz 1 o
< -—
10 50 100 150 200 250 300 350 400 450 500 550 600

650 700 750 800 850 900 950 1000 |



