33pN3r aH aMbTAbIH HYYAIN
XenenreeH 60a10H yunpu 6onox
caaj caaj, TOTropbir 3arBapusax Hb

Modeling Wildlife Movement and Barriers

BAUTA/Ib OPYUH, HOFTOOH XKW, AANAN XKYYNUNANDIH AAMHbI YAOABXUIAT
BIXXYY/19X: BUONIOTMNH ONOH AAH3 BAUOAN BEA BAUTA/Ib XAMIAA/IA/I TECOI

Capacity building for Mongolian Ministry of Environment and Green Development
in relation to biodiversity and conservation in the southern Gobi Desert

3

=
Igl BAUTAINb OPYMH, HOFOOH Xerkun,
MOHFOf YIChIH

S  AATIAN XKYYINYNATIbIH AAM

European Bank

for Reconstruction and Development

TheNature @
Conservancy Y _,




BAUTATb OPYUH, HOFOOH XOrXKun, AANAN XKYYNUYNANbIH AAMHbI YAOABXUMAT
BIXXKYYN9X: BUONIOTMNAH ONIOH IH3 BAUAAN BA BAUTAIb XAMIAANIAN Tecen

Capacity building for Mongolian Ministry of Environment and Green Development
in relation to biodiversity and conservation in the southern Gobi Desert

o Heneennnur byypyynax 3arsapuysiaablH X3P3rcan: o mitigation design tool:
HexeH TeneecHui (offset) xyynmnmr xaparkyynax implement offset law

o Xonb6oo yanpaaaHbl (connectivity) 3arsapunan o connectivity modeling

o XepenreeHuw (traffic) yHanraa o traffic assessment

O XOpCHWUW aHANN3bIH CYprant o soil analysis training

Oponuyory Tanyyabir TaTaH opoaLyyaax stakeholder engagement

MC-H cyprant — MEGD GIS training



Xon600 yanpgaaHbl (connectivity) 3arsapunan connectivity modeling

1. TMC-g cyypuncaH xonboo yangaaHbl 3arBapyiasbiH - YpbA XMIATACIH cyaanraar batnax
X3P3rca3/IMNH Tyxam cyprant support existing research
training in GIS connectivity modeling tools

2. Xwnwss cymanraa: 3yyH rosb Aaxb Xy/IaHTMWH aMbApax - Heneennuiir byypyynaxag, A3MM K31
OpYHbI X01600 yAngaa Y3YYAn3x:

case study: East Gobi khulan habitat connectivity support mitigation:

U Bycag Tanyya xsaHax A31r3pyYA3H cyanax 6010MK
B6yXui 3arBapyiasblH Xypa3
model framework others can revise and expand

6arpLuyynax KoppuaopbliH 6yTUyyA,

siting passage structures

L T33B3pnantaHg yupyynk 6y caasbir XapxaH
Byypyynaxbir M3433/13X
inform mitigation of transportation barriers



Connectivity conservation

XapxaH? How?

e TyCraap/saracaH X3Car raspyyabir Xxonbox 6y Hyy4/IMMH 3aMyyabIr Xamraanax
protection of movement routes linking isolated patches

* XOA6NreeH yupyy K byn caan Totropbir byypyynax 60/10H HEXOH CIPraax
restoration or mitigation of barriers to movement

XaaHa? Where?

MaLll CalH: HYYAJAUWH M343313N best: movement data

3arBapu/anbliH YYP3r: OWIronTyyaaa AyPC/aH Xapyynax, Taamarnan aAssLuy
role of modeling: visualize understanding and hypotheses

e 60aUT BananbIr SHTMNH BONTOXK Xapyynax simplification of reality
® M3AP3MKMMNH aHANNU3bIT LWAapaaHa requires sensitivity analysis
e Oycag M34331133p AaXUH Wanrax waapanaratam  requires validation with data



3arsapynasbliH TYr3saman apryya
Common modeling methods

 XamruimH 6ara-zapganbiH 3am Least-cost path
* X3nX339HUU OHON Circuit theory

AunarpambiH OHON
X3Car X3Cryya
xonbooc
CY/1XK33

graph theory
patches
links

networks




Xon600 yanpaaHbl aHaANU3bIH }KULWII3
Example connectivity analysis

Xypu-cyynTt comp
Sharp-tailed grouse E(; _

[@3pblH ragaproiH
acapryyusx bangan

Landscape Resistance
bara Low

Nx High




Xon60o yanaaaHbl aHa/IU3bIH XULLI3 % 8
Example connectivity analysis e

Xypu-cyynT conp
Sharp-tailed grouse



-t

1) Core and Corridor

Centrality: a measure of : R . T P .
importance to network B ARGy ¢ ‘ T o P }L‘
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Xypu-cyynTt conp “ <
Sharp-tailed grouse & ",__- ¢

| -~
|
rl

[a3pbIH ragaprbiH
acapryyusx bangan

Landscape Resistance
bara Low

Nx High




©ep ambTAablH 3YUNYYAUNH XyBbA, ANraataum sarsapunanyyg 6onoH
ANraatam TeN16BN6ATUUH aCYYATYYA raprax Xaparrain.

Different models for different species and planning questions.

‘ < : ':‘ 3 "-
AN Mg\'h X M




Xonb600 yanpaaHbl 3arsapynan:
XaMruumH 6ara-3apaanbiH 3am

Modeling connectivity: least-cost path

TOOHYYA, Hb TyXaWH HyYA, 6yp33p AaMMKUH HYYAINNIX
YEUUH 3HEepPrumH ‘sapaan’ byroy yxan xopora/biH
3PCANNAT NUNTIIHD

Numbers indicate energetic ‘cost’ or mortality risk
to move through cells

Hunt xamrninH 6ara-3apanbiH 3am = 1+1+7+3+5 =17
Total least-cost route = 1+1+7+3+5 =17




Boaut ambapantat oMp raspbiH ragaprbiH XXULWS3H A433p
A more realistic landscape

XameuliH 6aza-3ap0abiH KOppuoop
Least-cost corridor

=/

Hyy0310 moxuonodox
63pxwa3an
Movement difficulty

bara Low

Nx High



X3/1X33HMUWN OHOAN: X34, X3A3H 3aMblH
Aaryyx xonboo yanpaa
Circuit theory: connectivity across
multiple pathways

Q0— e b




X3/1X33HMUWN OHOAN: X34, X3A3H 3aMblH
Aaryyx xonboo yanpaa
Circuit theory: connectivity across
multiple pathways




OpoorunnH asu, 6a xonboo yanpaaHbl 3yparnan
Current flow and connectivity mapping

50% 50%
)\ 100% b

OO0oozuiiH ypcaan
current flow

iMx High
Ham Low




XamrunitH 6ara-3apanbiH Koppugop 6a Circuitscape:
ra3pbiH ragaproiH “ypcranbiH cynxkman”

Least-cost corridor and Circuitscape:
“braided stream” landscape

XameuliH 6aza-3ap0sbiH 3aM:
Least-cost corridor: Circuitscape:

 Samavs

OO0oozuiiH ypcaan
current flow

Ux High

Ham Low



I'MC-H x3p3arna3

Application in GIS

McRae BM, Dickson BG, Keitt TH and
Shah VB (2008)

Using Circuit Theory to Model
Connectivity in Ecology, Evolution
and Conservation.

Ecology, 89(10), pp. 2712-2724.

AmbpapaH opLumnx
HyTar
Habitat

Yn ambpgpax HyTar
Non-habitat

Heey,
Reserve

CIRCUITSCAR

Ryye




Boaut ambapanta oup raspbiH ragaproiH XXULW33H A33p
A more realistic landscape

Xon60o yangaaHbl YHINIMK
XamezuiiH 6aza-3ap0onbiH 3am: Connectivity value
Least-cost corridor:

NMx  High
bara Low

Circuitscape:




3arsapynasiblH Taamarnan
Model assumptions

XamruitH 6ara-3apanbiH Koppuaop: Ma3pbiH ragaprbiH
Tenes 6HananbIH Tanaap maw canmH mM3an3rTanm 6anx
TOXMONAO0AN 3K Y3H3. XaMIMWH yp OyHM3aU 3amebie
raprax npaar.

Least-cost corridor: Assumes perfect knowledge of the
landscape. ldentifies the most efficient path

X3/1X33HUM oHOAN: [a3pblH ragaprbiH Tenes 6ananbiH
Tanaap M3AN3ITYW CAaHAMCAPrym anxanTbiH WUHXK
YaHapTaun rax y3aar. LlUninasapnax usrMmr Toa0pxomnox
Yen, 3CB3/1 6P COHIONTbIH 3aMbIT rapraxag TyCTam rax

y343T.
Circuit theory: Assumes random walk behavior with no

knowledge of the landscape. Helps identify pinch points
and alternative routes.




Xonumor apra Hybrid approaches

XameuliH 6az2a-3ap0sbiH 3aM:
Least-cost corridor: -
Xonumoe (00oo2uliH KoppudopbiH OyHOdX)

'_ ﬂ Hybrid (current within corridor)




Xonumor apra Hybrid approaches

Caap TOTropbIr UIPYYN3X aHaAU3
Barrier detection analysis

from McRae BH, Hall SA, Beier P,
Theobald DM (2012)

Where to Restore Ecological
Connectivity? Detecting Barriers and
Quantifying Restoration Benefits.
PLoS ONE 7(12): e52604.
doi:10.1371/journal.pone.0052604

Castnpyyighberhdistance
Weightedameters: scores




3arsapunanbiH ye wartyya Modeling steps

1) Amap TepauiH xonboo yangaar Define type of connectivity to be
3arBapu/nax rax 6auraaraa Toa0pXomnnox modeled
- XamraannbiH smap acyyaan 6anraa B3? - What is the conservation problem?
2) KOy xonborgonTour Toa0pPXOMNN0X Define what is being connected
- X3Car ambpax OpuYMH 3CB3/1 HeeL, - Habitat patches or resources
- XamraanantaHa aBCaH 3CB3N - Protected areas
- banranb, uar yypbiH watayyp (gradients) - Climate gradients
3) 3capryyuaunH oHoor erex 6a Assign resistance scores and create
3C3Pryyu/IMiiH gaBxapryyabir raprax the resistance layer
3ylinyy0 xspxsH Hyy032? CaliH ambOpax op4HsbI How does the species move?
mesnee Aamap Hyyoan balioae? What is good movement habitat?
- Hyyannin mapssnan - Movement data
- 9313H OPLWMH BYMH Tanaap M3a33n131 - Occupancy data
- [eHETUKMIH M3a3313N - Genetic data
- MapraxknnTHmit caHaa 6oaon - Expert opinion
) 3yparnan gaxb xon600 yangaaHbl raspyys, Map connectivity areas
- Koppunaop - Corridors
- Wunasapnax uar - Pinch points
- Caag ToTrop 6a HeXeH capraax bonom:yys, - Barriers and restoration opportunities
5) M>apam»KuitH aHanus 6a aaxuH Sensitivity analyses and validation

6artanraakyynant



Final thoughts

% Academic/government/NGO partnerships are key to bridging science and
on-the-ground conservation

s+ Carefully consider tradeoffs between conserving primary habitat vs.
connectivity

»* Remember that all models are simplifications of reality
 Understand model assumptions and limitations

* Conduct sensitivity analyses. Different resistance scores, core areas,
and tools will give different results.

e Validate with field data whenever possible




Tercrenp Hb

Cypanraa WUHKUATIHUIXIH/3acrniiH rasap/TEB TyHWwA3aryna 601 opoH HyTarT
amMbZpan A33P WUHMKAIX yXaaHbl YP AYHT XaMraaabliH YA axunnaraatai
YANLAYYXK TyYp 6010X ron Xymyyc tom.

XaMrunitH ron ambapax opumH 6010H xo0nb600 yanaaa 2-H anAnir xamraanax Tanaap
Maww 6oaroomrKkton 600X TOXMPOALOX

3arsapunanbiH 6yx apryya Hb 60auT 6ailgnbir SHrMiAH xanbap 6oarox aBy y3aar
rIArMIAr caHax XaparTam

e 3arsapuynanbiH Taamarnan 6010H xA3raapnaargman 6ananbir ONArox

*  M>3apaMKUNH aHANM3bIT XMNX. AH3 BYPUINH 3CIPryYLUIMMH OHOO, YHACIH
razap HYTTMH COHTONT 6a X3pP3rnaXxK Byr apra Xaparcansac Xxamaapu yp AyH Hb
eep eep banHa.

* bonomxxTon 6on X33pUIMH erergenTsn Tynraxk 6aranraarkyynant xmimx




3YYH roBb HyTrMuH XynaH East Gobi khulan

goals ¢ model framework others can revise & expand
e inform mitigation of transportation barriers

nomadic = irregular movements follow variable resources, climate

complex habitat use limited data
= not discrete patches = movements & habitat use
= variable w/in and b/w years = habitat, human impacts

= |arge home ranges

focus on specific resources - water sources during
or life stages ? summer drought ?



3YYH roBb HYyTrMuH XxynaH East Gobi khulan

30puUNAr0  * bycapg tanyya XaHaXK A3Arapyynsx 6onomix
6yxuin 3arsapunanbiH Xyp33

e T33B3pPN3NTIHA, YUPYY/MK 6yU caaabir X3pXd3H
6yypyynaxbir M343313X

HYYA31 = TOrTBOPTOMN ByC Heel, 60/10H yyp ambcranaac YyA3aT3M TOrTMon 6yc Hyyaan

HUWAMIA TYBIITIN aMbapax OpPYHbl allNrAanT M>3a3311UNH xa3raapnaraman banaan
=  Tomopxoun anrargax 3yMArym *uUxur rasap " HYYA3n & ambapax OpYHbl alWnUraanT
HYTTYYA " aMbZpax OPYMH, XYHUI XYUMH 3Yiin

HUnnimH gotop 60M0H KU KUAUNH
XOOPOHAO0X fAnraatam 6angan

TOMOOXOH X3M¥33HNI aMbApax OPYMH

TyxaliH HeeL, 3CB3/1 aMbApanblH = [aHTaM }XUANMH YCHbl Heel, ?
Y€ WaTaHA aHXaapy YUK
6alHa yy?



3YYH rosb HYTrMnH XynaH East Gobi khulan

TOCAUNH XIPIrXKUNTUNH XYTALIAA

2015 OHblI 9 CAP  ypbayuucaH yp AYHIYYA, M3PraXUNTHUM XAHANT LWYYMK
MEGD cyprant

2016 OHbl 3 CAP  MEGD-p TannarHax

YP AYHIYYA rapy 6apuMTKyynaraaH onoH HUNTIA
H33/1TTaM 60/10X

PROJECT TIMELINE

Sep 2015 draft results, expert review
MEGD training

March 2016 report to MEGD
results, documentation publicly available



