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Where We’ve Been

Spherical Birds |
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Where We’re Going

Use primarily a mechanistic approa
understand how migrating organism
respond to changes 1In theilr envir

What are the iImpacts of resulting cC
the quality, location, and quantit
habitat?

What 1s the coupling between timing
migration and key environmental pro



Technical challenge

1.0ur animals are completely
mobile and free to move
anywhere

At 10 min resolution, there
are over 100,000 candrdate
stopover locations In NA

(Previous research limited to
few, Fixed

stopovers, e.g-. -~ 50)



Scientific Aspect

2.We’re attacking the “en-route”
migration problem

Our organisms move through
a changing spatio-temporal
environment

(Most research deals with
spring migration, few address
winter — we are model both)



Mode

Class “Birds”



Characteristics

 Individual based brophysical
model

e Movement behavior and decision
rules

« Daily time step

« Arbitrary geographic grid

Simulate the migration routes,
timing and energy budgets of
individual birds under dynamic
weather and land surface
conditions

fNravsinn wvaraiahloce from catall it



Changing habitat

Exploring two avenues

e One 1s data driven using
dynamic landscape layers
derived from remote sensing and
bird location records

e Second 1s a functional
“Jarvis” type approach similar
to how people model stomatal

reS|st§nce —(@gﬁﬁQ)USIng
satellite/climate models



“Effective” Fuel Deposition Rate
(FDR)

Ecological niche :
model 1ng —

Max Ent




Functional approach

“FDR” = Fopt * f(NDVI) * f(soil
moist) * .

100 EERE . 100 [

200 3 200
00 : 300
200 400 800
100 [ T 100 [
200 200

300 300

100 [Reaiali : T
: 3

200 200

300 300

Scale between 0 and maximum
observed 1n field



Evolutionary learning

Initialize a population with random candidate
and then repeatedly expose the population to
calculating fitness of survivors, reproducing
individuals for the next population
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Evolutionary learning

Fitnéss§(50% pércéntile)

Generations



“Consistent and
Plausible”

Pectoral Sandpiper

Bird banding data
Survey data at
stopovers

Stable 1sototpe
analysis
Telemetrv data

Bird Hydrogra



Phenotypic Plasticity

« Migrate birds through a non-
limiting landscape

Then

 Fly them over more natural
landscapes

1) Without “relearning”

11) With ability to adapt
theirr behavior



Dynamic Habitat

« Monthly Landscape Features
1) Maximum Number of Days with Ground

Frost (10)
11) Effective “FDR” / Stop overs scaled
to NDVI
e North American Topographlc
Barriar { s
verage over dry| years:
(2 - M{a]
y 1982-1988 .

- e v--vl

Palmer Index
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No Learning
Adaptation

Shifts 1n Pattern



No Learning
Adaptation
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No Learning
Adaptation

Increase 1In Frthess DiIstr



Wrap-Up

« Modeling and simulation test bed
coming along fine

« Developing evidence of
“plausibility and consistency”

« Have linkages with an AIST GMU
project (Liping Di) — pragmatics
for linking models to satellite
and data systems

( 540 met files = (3 dry years + 3
wet years ) X 90 days for wetland
study
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