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Figure S1: Spring population model that links observed data (spring count, juvenile recruit-
ment, and harvest) and survival parameters to assess the reliability of the annual change
in the spring sandhill crane count in the San Luis Valley, CO from one year to the next

(1984-1996).
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Figure S2: Fall population model that links observed data (fall count, juvenile recruitment,
and harvest) and survival parameters to assess the reliability of the annual change in the

spring sandhill crane count in the San Luis Valley, CO from one year to the next (1997-2014).
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Figure S7:

ACF ACF
-04 00 04 08 -04 00 04 08

ACF
-04 00 04 08

0.4

Partial ACF
0.0

-0.4

0.4

Partial ACF
0.0

-0.4

0.4

Partial ACF
0.0

-0.4

Fall Count Residuals - ACF - Uninformed - Symmetric

Spring Count Residuals - ACF - Uninformed - Symmetric

ACF
00 05

ACF
00 05

ACF
-04 00 04 08

0.4

Partial ACF
0.0

-0.4

6
Lag

0.4

Partial ACF
0.0

-0.4

0.4

Partial ACF
0.0

-0.4

Autocorrelation function (ACF) and partial autocorrelation function (PACF) of
Pearson residuals from hierarchical Bayesian time series model predictions of fall and spring
observed counts, where variance parameters were informative or relatively uninformative,
and the observational process was either symmetric around the true population process or
strictly under-counting.



‘ApAn0adsar ‘GO pue g'() sesn syunoy) (e ‘A@pansadser ‘o pur () Jo sesn sjuno)) surrdg :spunoq roddn
OATJRULIOJUL PUR OIOZ JO SPUNO(Q IOMO[ [IIM UOIINLIISIP UWLIOJIUN ® SUISN pauyep a1 No pur D0 uo suornqriysip Ayqiqeqord 1ot g
-aA1909( 0 uoryendod oY) SojeIIPUI RoIR ADIS oY T, "SouRId [[Iypues Jo (JINY) uorpendod urejunojy AYo0Y oyj Jo (oSeIoAy Iedx

-¢) seorput uoryendod pue ‘syunoo Surids pue [[B} POAISSCO ‘S[RAISIUL S[IPAID %G YIm teswr uolpemndod pedIpald QG oIngIf

les A lea

GL0¢ 01L0¢ 600Z 0002 G661 G661 0661 G861 owmra

| _ oy o _ | . _ S

obBJIOAY JBOA-C = == ° o

[eAJlu] 8|qIP8ID %S6 = = - i
uea\ uoneINdod J01I9)SOd e ,-- ©
AOr T
° I Y A & > O
. ° ° /o ~ S B
o " o S c
o &\ » / )
- - lclllll|llll|||0l\ ° R —
7\ o/ ™/ I\, 5
- — - - v / / N —
o \ f— (-] o o ~~. () =
o-No [ oo--e®T o .-t g S 2
&g/ © . - — © %
~ (-] .. i
o '

_. N

o \ L 3

o

Juno9 |je4 jJunon bundg S



JUDJSISUOD JOU dIe soXe ‘9joN ‘porrad

Ieok ()g ® I9AO UOIJRUIQUIOD IO ‘Oul[dep ‘Ajriqe)s ‘imoisd uoryemndod JO SOLIRUEDS JUOIOPIP I0J (SOUI] POYSED) I0JRUI)SO 0FRIOA®R

TeaA-0911[) Suraowt o) Sutsn pue uolyendod d1LI) 81} PUNOIR DLIJOWWAS 9¢ 0} SJUNOD SIOPISUOD JRY] (SOUI] PI[OS) [OPOUT SOLIS-OTIT}

uelsoArg [eoIyoIeIol © woly uolyemndod pajorpald weau o1} JO UOIJR[OLIOD PUR SRI( [RNUUR JO SUOIINGLIISIP [estiidwy :6S 9InSI ]

uolne|a110)
60 L0 S0
1 Il

uolne|a110)
60 L0
1

Sl

0¢

14

AusueQq

- — —

ol
AusueQq

Gl

0¢

uolne|a110)

60 .0
1

uolne|a110)

80 4
1 1 1 1

AusueQq

uolne|a110)
60 L0
1 Il

uolne|a110)
60 L0
1 Il

selg
o000y 0
1 1

020000 010000

0€000°0

AusueQq

aulIRA/YIMOID %S

AusueQq

0¢0000 SI0000 0LDOO0 S0000°0 000000

AusueQq

o o

@ @

o} o}

[} [}

= =

< <

selg selg

o o
o o
o o
=} =}
=} =}
(@] (@]
o o
p o
S =}
=}
Q =
o (@]

& &

o} o}

[} [}

= =

< <

020000

0€000°0

020000

0€000°0

UIMOID %G

ymouo %5°¢

a|qels

auldaqg %s'e

auleeq %S

Sl

0¢

y08y  ¥0°9¢  v0-9¢ ¥0-®L  00+80

¥0-9g

AusueQq

AusueQq



JUD)SISUOD JOU oIR8 SOX® ‘9JON "98URI JULISJIP ® Se MOI w0330 Y} uo jo[d pIy} oY} Ul SIXe-X 91} ‘DJ0N

‘porrad IeoA ()7 ® IOAO UOIJRUIGUIOD IO ‘DUIDAP ‘AN[iqe)s ‘imols uoryendod Jo SOLIRUEDS JUOISPIP I0] (SoUl] Poysep) IOJetlI}so

o8eIoAR I1BIA-9011) SUIAOW oY) SUISN puR SUNUNOI-IOPUN AJUO Se SUOIRAISSCO SIOPISUOD JRY] (SOUl[ PI[OS) [oPOUT SOLIDS-OUII}

uersofeq [eosryprealy & wodj uoryendod pajorpald wesw o) JO UOIR[OLIOD PUR SBIQ [RNUUR JO SUOINLIISIP [estrtduy ()G oIngig

uole|aI0D uole|aI0D uole|aI0D uole|aI0D uole|aI0D uole|aI0D
60 L0 S0 60 L0 S0 60 L0 S0 80 ¥0 00 PO 60 L0 S0 60 L0 S0
1 1 1 Il 1 1 1 1 1 Il 1 1 1 1 1 Il 1 1 1 1 1 Il 1 1 Il 1 1 1 1 Il 1 1 1 1 Il 1 1
o
- o 44 7 Y — - - o o 4 — — = O
/ / .
1 U
=N o
I L o [ o L
I
Wi
e o W (! o o . D o ro
(9] (9] (9] = (9] (9]
o} G- o} o S 2
28 \ ro @ 28 28 28
g ﬂ. g g g g L oo
L o [
Lo [ ro
L m v
L o F S
N
] | e c L=
| RN N
selg selg selg selg selg selg
000S 000S- 000Slo 00001} 0005- 0000C, 000S 000S- 000Slo 000s O 0000l 000s O 0000l 000s O 00001}~
1 1 1 Il 1 1 O 1 1 Il 1 1 1 1 O 1 1 1 Il 1 1 O 1 1 1 Il 1 O 1 1 1 Il 1 O 1 1 1 Il 1 %
=~ /.-T8 K- 8 K T8 S~ -8 &
N\ / o \ o o o o =)
/ _ (@] (@] (@] (@] (@]
{1 o - o i
| | g o o e Y
[=) o (@] (@] o =0
_ & = 8 @ 3 =
| R & o RS
(@]
o g B jw] jw] L9 O © g
o @ @ @ QL o ] )
I r8 a o2 o2 °©a L2 Lo
| o < m < L m < o < < R
_ "S g g S
[ o b ) = L m
o
(| L8 | o 8 | %
o o o M g
o o L O .
o r8 N m m
= N o
N
o ] ]
aul|2aQ/YIMOID %G UIMOID %G UIMOID %52 a|qels aull9aq %5'Z aul|2eq %S

AusueQq

AusueQq

10



JOU oIR SoXe ‘9J0N 'GE'() PUR L'() U9om)d( UOI}da1ap-lapun jo Ajfiqeqoid Tenbe st sseooid [euorjealssqo omniy oy, ‘potrod Ieak
(g © I0AO UOIJRUIqUIOD 10 ‘DUIap ‘Ajfiqess ‘imoid uorpemndod Jo SOLIRUSDS JUSISHIP I0] (SOUI] POYSEP) IOJRUIISO OFRIOAR IRIA
-0011[) Suraow o1} Sutsn pue uorendod onI} 9} PUNOIR DLIJOWAS SB SUOIJRAIISCO SIOPISUOD JRY) (SUI[ PI[OS) [OPOUT SOLIoS-oUIl)

ueIseArg TesryoIeIaly © woj uoryendod pajorpard uesw 913 JO UOIPR[DII0D PUE SBI( [enUUe JO SUONLI)SIP [eotridws] (1S 2InsI

uolje|a1Io) uolje|a1Io) uolje|a1Io) uolje|a1Io) uolje|a1Io) uolje|a1Io)
60 L0 S0 60 L0 S0 60 L0 S0 80 +¥0 00 ¥0O- 60 L0 S0 60 L0 S0
1 1 1 Il 1 1 1 1 1 Il 1 1 1 1 1 Il 1 1 1 1 1 Il 1 1 Il 1 1 1 1 Il 1 1 1 1 1 Il 1 1
~ - o -2 o
\ (7
|/ | o
! F o o
i
/ F o [ o N
ro
o] o] o] . O o] o]
Lo @ | =~ @ 5] L 5] 5] 5]
> =] > [ =) > >
@ @ @, @, @, L@
< < < < < ro <
L Ly L M
-3
N
L Ly SN
LN
-8 L w H N o
seig selg selg selg selg
000S 000S- 000§}y 000S 0005~ 000SL- o 000S 000S- 000§}y 000s O 0000} o 000s O 0000}~
1 1 1 Il 1 O Il 1 1 1 1 O 1 1 1 Il 1 O 1 Il 1 O O 1 Il 1 %
-8 ! - S _ g F-= 18 g :
=} =} =} N 7 =] =] 8
o | o | o \ A o o
o \ | [ | \ L
o o _
L8 al o _ o v . 3
S _ -8 _ g y o & e
o 1 S ] ] 5] »
A Ik . :
S O | L o | o © g o @)
Lo @ \ @ @ @ @ o @
o 2 | > | o 2 > > o 2
22 \ o 2 S e L 2 2, )
o< | o < | o < < < R <
\ = S o
o | =] | ) o 8
p | @ o
o — — L& Q
L O I S N
=4 r l ~ © @
o o o e Q
o ] =
o F 8 o N
= S o =
S =
© @
<

aUI29Q/YIMOID %G UIMOID %G UIMOID %S'Z a|qe)s aul9eQ %S'Z aul199a %S

11



are soxe ‘9joN ‘uoryendod oniy o1} SUIPUNOI-IGAO PUR -ISPUTL [[}0q I0] MO[[e $59201d [RUOIIRAISSCO NI} Y], "Poliad Ieok ()7 ®
IOAO UOIJRUIGUIOD I0 ‘ourep ‘Afiqels ‘qimoid uoryendod Jo SOLIRUNIS JUSIOHPIP I0] (SOUI] POYSep) I0JRUIISO dFRIIAR IRIA-00I)
Suraow o1y Sutsn pue uorpemndod o1I) YY) JO SUOIIDDIOP-IOPUN 9] 0} SUOIIRAISSCO SIOPISUOD JRY) (SOUI[ PI[OS) [OPOUT SOLIDS-OTII}

uersofeq [eosryprealy & wodj uoryendod pajorpald wesw o) JO UOIR[OLIOD PUR SBIQ [RNUUR JO SUOIINLIISIP [estrtduny :g1S oInsig

UoNE[a1I0) UoNE[a1I0) UoNE[a1I0) UoNE[a1I0) UoNE[a1I0) UoNE[a1I0)
60 L0 S0 60 L0 S0 60 L0 S0 80 ¥0 00 60 L0 S0 60 L0 S0
1 1 1 Il 1 1 1 1 1 Il 1 1 1 1 1 Il 1 1 1 1 1 Il 1 1 1 1 1 Il 1 1 1 1 1 Il 1 1
o o - Lo
4 7
[/ /4
=N
L o 1
| F o L~
|
Fa O i w] w] w] w] Lo O
(9] (9] (9] (9] (9] (9]
2 — 2 2 2 2 2
2 L g Z Z Z Z
=) -
F o \
o
L o ]
Lo : F
i
seig seig seig seig seig seig
0 0005l 0000k O 0005l 0000k O 0005l 000G} 000S 0005 000G} 000S 0005 000G} 000S 000S-
1 1 1 1 O 1 1 Il 1 1 1 1 O 1 1 Il 1 1 1 1 O 1 1 1 Il 1 O 1 1 1 Il 1 O 1 1 1 Il 1 %
Tt e Vakl BT ezl -2 :
! \ T o L
| o | ! o o - 8 ®
F S L 8 | 8 S o o
| S [} (=} o o w »
] e ] R o o 3
F o
| o Ly ' o o |l S o o o
| P | o 3 3 e s L3 P2
L8 2 © @ o o o 2 @ IS
| 8 & I = g < & & ®Z
o S =} o [=}
I N ® ) 8 L8
1} o (] L | S S [N
I |3 0y o . o = 5
] =4 LN} 1 8 g o -
! 7 1 2 = -8
N
! w . 3 3 5
| - | . m - n_U
@D S
o

aulIRA/YIMOID %S Ymolo %G ymouo %5°¢ s|qels auleeqg %S’ auleeq %S

12



