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PRRIP Whooping Crane Monitoring

• Assess success of PRRIP 
management objective

• Collect systematic data

• Evaluate stopover metrics

• Address Extension Big 
Questions

2Photo: Colleen Childers



PRRIP Monitoring Methods
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• Systematic aerial surveys and ground monitoring
• March 5 – April 19
• West and east transects flown daily



PRRIP Spring 2024 Monitoring
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• 187 individual whooping cranes
• 44 unique groups

• March 5 – April 12
• 154 group locations



PRRIP Spring 2024 Monitoring

5

• 187 individual whooping cranes
• 44 unique groups

• March 5 – April 12
• 154 group locations



Spring Whooping Crane Metrics
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Spring Whooping Crane Metrics
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Adjusted Spring Whooping Crane Metrics
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Adjusted Spring Whooping Crane Metrics
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Platte River Discharge at Overton
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Platte River Discharge at Grand Island



Platte River Discharge – Riverine Locations
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• 85 riverine locations
• 500 cfs to 2,230 cfs
• Mean = 1,739 cfs
• Median = 1,850 cfs
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Habitat Metrics
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• Unobstructed channel width
• 229 ft to 1,457 ft
• Mean = 777 ft
• Median = 761 ft

• Nearest forest
• 133 ft to 1,692 ft
• Mean = 655 ft
• Median = 522 ft

UOCW
NF



Spring 2024 Summary

• Record spring in many aspects
• Majority of groups located in the 

eastern half of AHR
• Stopovers during range of flows with 

peak between 2,001 cfs and 2,200 
cfs

• Means of habitat metrics slightly 
higher than current Program 
management goals
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Questions?
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UOCW Corrections
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2024SP110



UOCW Corrections
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2024SP110
UOCW = 221 ft



UOCW Corrections
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2024SP110
UOCW = 221 ft



UOCW Corrections
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2024SP110
UOCW = 458 ft



UOCW Corrections
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Previous Data
• Range: 30 – 1,266 ft
• Mean: 690 ft
• Median: 687 ft

Corrected Data
• Range: 229 – 1,457 ft
• Mean: 777 ft
• Median: 761 ft

26 measurements changed



NF Corrections
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2024SP31



NF Corrections
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2024SP31
NF = 83 ft



NF Corrections
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2024SP31
NF = 83 ft



NF Corrections
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2024SP31
NF = 710 ft



NF Corrections
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Previous Data
• Range: 83 – 1,692 ft
• Mean: 622 ft
• Median: 442 ft

Corrected Data
• Range: 133 – 1,692 ft
• Mean: 655 ft
• Median: 522 ft

10 measurements changed
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2014-2024 Adjusted metrics (In Report)



2014-2024 Adjusted metrics (in Report)
Mixed Model Linear Regression – non-significant slope (p=0.55)
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2014-2024 Adjusted metrics (in Report)
Mixed Model Linear Regression – non-significant slope (p=0.55)

y = 0.0091x - 18.181
R² = 0.0812
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2014-2024 Adjusted metrics (in Report)
Mixed Model Linear Regression – non-significant slope (p=0.55)

y = 0.0091x - 18.181
R² = 0.0812
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Year
Spring WC 

Count
Spring Population 

Estimate
Spring 

Proportion Rank
2014 38 304 12.50% 8
2015 5 308 1.62% 2
2016 33 463 7.13% 6
2017 65 489 13.29% 9
2018 118 505 23.37% 10
2019 9 504 1.79% 3
2020 12 506 2.37% 4
2021 6 506 1.19% 1
2022 33 543 6.08% 5
2023 57 536 10.63% 7
2024 187 536 34.89% 11

Spearman Rank Correlation – non-significant correlation (p=0.80)


Data

		Year		Spring Observations		Spring Population		Spring Proportion		Spring Crane Use Days		Fall Observations		Fall Population		Fall Proportion		Fall Crane Use Days

		2000												180

		2001		1		180		0.56%						176

		2002		1		176		0.57%						185

		2003		0		185		0.00%						194

		2004		2		194		1.03%						217

		2005		4		217		1.84%						220

		2006		8		220		3.64%						237

		2007		9		237		3.80%		68		10		266		3.76%		23		2007-2024		2007-2023

		2008		3		266		1.13%		27		20		270		7.41%		42		Spring Average		Fall Average

		2009		6		270		2.22%		39		12		264		4.55%		44		8.58%		4.66%

		2010		10		264		3.79%		42		15		283		5.30%		32

		2011		41		283		14.49%		97		6		254		2.36%		12

		2012

tc={95D3763A-6DDB-4F85-94C2-7C66D5F68663}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    2012 Winter Survey conducted and results put in spring and fall seasons.		18		254		7.09%		54		5		257		1.95%		32

		2013

tc={33B6612D-DCCE-4F28-8D7C-FF0F652F220D}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    2013 Winter Survey Conducted and results put in respective spring and fall seasons.		18		257		7.00%		67		3		304		0.99%		8

		2014

tc={631A854A-2082-4A72-96A5-9003CFB94708}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    First season that monitoring dates were adjusted to March 6- April 29. Were previously March 21st.		38		304		12.50%		95		5		308		1.62%		10

		2015

tc={0E6370EB-5BF8-4930-8948-F170CEB6AF9F}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    First season Fall was extended to November 15.		5		308		1.62%		13		16		463		3.46%		61

		2016		33		463		7.13%		75		24		489		4.91%		53

		2017		65		489		13.29%		175		23		505		4.55%		219

		2018		118		505		23.37%		501		21		504		4.17%		90

		2019		9		504		1.79%		71		42		506		8.30%		120

		2020		12		506		2.37%		103		3		506

tc={7F0CE4D9-0AF4-40BD-BA7A-4B429F5636F3}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    No survey due to COVID 19. Used previous survey.		0.59%		34

		2021		6		506

tc={8CCF3B82-33AD-4B8D-86A5-F5812B216765}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    No survey due to COVID 19 used previous survey results.		1.19%		55		88		543		16.21%		522

		2022		33		543		6.08%		189		6		536		1.12%		12

		2023		57		536		10.63%		210		43		536

tc={BF6EBDD1-CC76-4E9C-8A69-714AF7D535DA}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    Update with Winter 2023-2024 Survey results
Reply:
    No USFWS survey conducted in Winter 2023-2024		8.02%		584

tc={5602D4D9-769A-4298-9F1A-7E61ECAA8F07}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    Update when last remaining two birds leave
Reply:
    584 is over full stay length

						

tc={8CCF3B82-33AD-4B8D-86A5-F5812B216765}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    No survey due to COVID 19 used previous survey results.		2024		187

tc={B375ED6A-29B3-4F68-84E8-617D6E7C3EA4}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    173:14  adults:juveniles										

tc={7F0CE4D9-0AF4-40BD-BA7A-4B429F5636F3}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    No survey due to COVID 19. Used previous survey.		536

tc={3E5B4745-E94D-4F2E-8CFA-FF3943B69310}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    No USFWS Survey done in Winter 2023-2024. Used estimate from Winter 2022-2023 survey.		

tc={95D3763A-6DDB-4F85-94C2-7C66D5F68663}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    2012 Winter Survey conducted and results put in spring and fall seasons.		

tc={33B6612D-DCCE-4F28-8D7C-FF0F652F220D}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    2013 Winter Survey Conducted and results put in respective spring and fall seasons.												

tc={BF6EBDD1-CC76-4E9C-8A69-714AF7D535DA}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    Update with Winter 2023-2024 Survey results
Reply:
    No USFWS survey conducted in Winter 2023-2024		

tc={631A854A-2082-4A72-96A5-9003CFB94708}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    First season that monitoring dates were adjusted to March 6- April 29. Were previously March 21st.						34.89%		845













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2012 Winter Survey conducted and results put in spring and fall seasons.



2013 Winter Survey Conducted and results put in respective spring and fall seasons.



First season that monitoring dates were adjusted to March 6- April 29. Were previously March 21st.



First season Fall was extended to November 15.



No survey due to COVID 19. Used previous survey.



No survey due to COVID 19 used previous survey results.



Update with Winter 2023-2024 Survey results



No USFWS survey conducted in Winter 2023-2024



Update when last remaining two birds leave



584 is over full stay length



173:14  adults:juveniles



No USFWS Survey done in Winter 2023-2024. Used estimate from Winter 2022-2023 survey.





Spring Proportion	

2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	5.5555555555555558E-3	5.681818181818182E-3	0	1.0309278350515464E-2	1.8433179723502304E-2	3.6363636363636362E-2	3.7974683544303799E-2	1.1278195488721804E-2	2.2222222222222223E-2	3.787878787878788E-2	0.14487632508833923	7.0866141732283464E-2	7.0038910505836577E-2	0.125	1.6233766233766232E-2	7.1274298056155511E-2	0.1329243353783231	0.23366336633663368	1.7857142857142856E-2	2.3715415019762844E-2	1.1857707509881422E-2	6.0773480662983423E-2	0.10634328358208955	0.34888059701492535	Spring Observations	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	1	1	0	2	4	8	9	3	6	10	41	18	18	38	5	33	65	118	9	12	6	33	57	187	Spring Population	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	180	176	185	194	217	220	237	266	270	264	283	254	257	304	308	463	489	505	504	506	506	543	536	536	Year





Spring Proportion of AWB Population







Spring Observations	

2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	1	1	0	2	4	8	9	3	6	10	41	18	18	38	5	33	65	118	9	12	6	33	57	187	Years





Number of Individuals







Spring Observations	180	176	185	194	217	220	237	266	270	264	283	254	257	304	308	463	489	505	504	506	506	543	536	536	1	1	0	2	4	8	9	3	6	10	41	18	18	38	5	33	65	118	9	12	6	33	57	187	Spring Population	1	1	0	2	4	8	9	3	6	10	41	18	18	38	5	33	65	118	9	12	6	33	57	187	180	176	185	194	217	220	237	266	270	264	283	254	257	304	308	463	489	505	504	506	506	543	536	536	Population Estimate (number of whooping cranes)





Number of WC Individuals Observed









SP Prop Ranks



						Year		Spring WC Count		Spring Population Estimate		Spring Proportion		Rank

						2001		1		180		0.56%		2

						2002		1		176		0.57%		3

						2003		0		185		0.00%		1

						2004		2		194		1.03%		4

						2005		4		217		1.84%		9

						2006		8		220		3.64%		12

						2007		9		237		3.80%		14

						2008		3		266		1.13%		5

						2009		6		270		2.22%		10

						2010		10		264		3.79%		13

						2011		41		283		14.49%		22

						2012		18		254		7.09%		17

						2013		18		257		7.00%		16

						2014		38		304		12.50%		20

						2015		5		308		1.62%		7

						2016		33		463		7.13%		18

						2017		65		489		13.29%		21

						2018		118		505		23.37%		23

						2019		9		504		1.79%		8

						2020		12		506		2.37%		11

						2021		6		506		1.19%		6

						2022		33		543		6.08%		15

						2023		57		536		10.63%		19

						2024		187		536		34.89%		24

						Year		Spring WC Count		Spring Population Estimate		Spring Proportion		Rank

						2007		9		237		3.80%		8

						2008		3		266		1.13%		1

						2009		6		270		2.22%		5

						2010		10		264		3.79%		7

						2011		41		283		14.49%		16

						2012		18		254		7.09%		11

						2013		18		257		7.00%		10

						2014		38		304		12.50%		14

						2015		5		308		1.62%		3

						2016		33		463		7.13%		12

						2017		65		489		13.29%		15

						2018		118		505		23.37%		17

						2019		9		504		1.79%		4

						2020		12		506		2.37%		6

						2021		6		506		1.19%		2

						2022		33		543		6.08%		9

						2023		57		536		10.63%		13

						2024		187		536		34.89%		18

						Year		Spring WC Count		Spring Population Estimate		Spring Proportion		Rank

						2014		38		304		12.50%		8

						2015		5		308		1.62%		2

						2016		33		463		7.13%		6

						2017		65		489		13.29%		9

						2018		118		505		23.37%		10

						2019		9		504		1.79%		3

						2020		12		506		2.37%		4

						2021		6		506		1.19%		1

						2022		33		543		6.08%		5

						2023		57		536		10.63%		7

						2024		187		536		34.89%		11





Trend Analysis Results



		2001 - 2024: Unadjusted Proportion of Population				        Spearman's rank correlation rho																										2007 - 2024: Unadjusted Proportion of Population				Spearman's rank correlation rho



						data:  Year and Spring.Proportion.of.Population																														data:  Year and Spring.Proportion.of.Population

						S = 904.79, p-value = 0.001674																														S = 714.74, p-value = 0.2928

						alternative hypothesis: true rho is not equal to 0																														alternative hypothesis: true rho is not equal to 0

						sample estimates:																														sample estimates:

						      rho 																														      rho 

						0.6066147																														0.2623968





		2001 - 2024: Unadjusted Proportion of Population				Generalized least squares fit by REML																										2007 - 2024: Unadjusted Proportion of Population				Generalized least squares fit by REML

						  Model: Spring.Proportion.of.Population ~ Year 																														  Model: Spring.Proportion.of.Population ~ Year 

						  Data: NULL 																														  Data: data_07_24 

						        AIC       BIC   logLik																														        AIC       BIC   logLik

						  -35.39209 -31.02792 21.69604																														  -18.54272 -15.45237 13.27136



						Correlation Structure: Compound symmetry																														Correlation Structure: AR(1)

						 Formula: ~Year 																														 Formula: ~Year 

						 Parameter estimate(s):																														 Parameter estimate(s):

						Rho 																														      Phi 

						0																														0.4981495



						Coefficients:																														Coefficients:

						                 Value Std.Error   t-value p-value																														                 Value Std.Error   t-value p-value

						(Intercept) -12.588500  4.245496 -2.965143  0.0071																														(Intercept) -19.478298 13.238114 -1.471380  0.1606

						Year      0.006289  0.002110  2.981059  0.0069																														Year          0.009712  0.006568  1.478674  0.1586



						 Correlation: 																														 Correlation: 

						     (Intr)																														     (Intr)

						Year -1    																														Year -1    



						Standardized residuals:																														Standardized residuals:

						        Min          Q1         Med          Q3         Max 																														       Min         Q1        Med         Q3        Max 

						-1.52301425 -0.38718672 -0.04459755  0.13611430  2.92402643 																														-1.4103061 -0.7419622 -0.0839232  0.2407962  1.7383333 



						Residual standard error: 0.07153834 																														Residual standard error: 0.09777672 

						Degrees of freedom: 24 total; 22 residual																														Degrees of freedom: 18 total; 16 residual

		2001 - 2024: Spring Count/Annual Population Estimate				Generalized least squares fit by REML

						  Model: Spring.WC.Count ~ Population.Estimate 

						  Data: data 

						       AIC      BIC    logLik

						  241.8676 246.2318 -116.9338



						Correlation Structure: AR(1)

						 Formula: ~Year 

						 Parameter estimate(s):

						      Phi 

						0.6173504



						Coefficients:

						                        Value Std.Error   t-value p-value

						(Intercept)         -52.18419  43.67750 -1.194761  0.2449

						Population.Est  0.25733   0.11553  2.227421  0.0365



						 Correlation: 

						                    (Intr)

						Population.Estimate -0.909



						Standardized residuals:

						         Min           Q1          Med           Q3          Max 

						-1.559818923 -0.514147538  0.005864588  0.115507978  2.192916211 



						Residual standard error: 46.17437 

						Degrees of freedom: 24 total; 22 residual

		2001 - 2024: Spring Count/Year				Generalized least squares fit by REML

						  Model: Spring.WC.Count ~ Year 

						  Data: data 

						       AIC      BIC    logLik

						  236.2073 240.5715 -114.1037



						Correlation Structure: AR(1)

						 Formula: ~Year 

						 Parameter estimate(s):

						      Phi 

						0.5620931



						Coefficients:

						                Value Std.Error   t-value p-value

						(Intercept) -9514.720  4230.563 -2.249043  0.0349

						Year       4.745     2.102  2.257292  0.0343



						 Correlation: 

						     (Intr)

						Year -1    



						Standardized residuals:

						       Min         Q1        Med         Q3        Max 

						-1.5748585 -0.4853405 -0.1642099  0.2089321  2.2224271 



						Residual standard error: 43.9168 
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y = 0.0066x - 13.147
R² = 0.157
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Spearman Rank Correlation – non-significant correlation (p=0.29) 

Year
Spring WC 

Count
Spring Population 

Estimate
Spring 

Proportion Rank
2007 9 237 3.80% 8
2008 3 266 1.13% 1
2009 6 270 2.22% 5
2010 10 264 3.79% 7
2011 41 283 14.49% 16
2012 18 254 7.09% 11
2013 18 257 7.00% 10
2014 38 304 12.50% 14
2015 5 308 1.62% 3
2016 33 463 7.13% 12
2017 65 489 13.29% 15
2018 118 505 23.37% 17
2019 9 504 1.79% 4
2020 12 506 2.37% 6
2021 6 506 1.19% 2
2022 33 543 6.08% 9
2023 57 536 10.63% 13
2024 187 536 34.89% 18


Data

		Year		Spring Observations		Spring Population		Spring Proportion		Spring Crane Use Days		Fall Observations		Fall Population		Fall Proportion		Fall Crane Use Days

		2000												180

		2001		1		180		0.56%						176

		2002		1		176		0.57%						185

		2003		0		185		0.00%						194

		2004		2		194		1.03%						217

		2005		4		217		1.84%						220

		2006		8		220		3.64%						237

		2007		9		237		3.80%		68		10		266		3.76%		23		2007-2024		2007-2023

		2008		3		266		1.13%		27		20		270		7.41%		42		Spring Average		Fall Average

		2009		6		270		2.22%		39		12		264		4.55%		44		8.58%		4.66%

		2010		10		264		3.79%		42		15		283		5.30%		32

		2011		41		283		14.49%		97		6		254		2.36%		12

		2012

tc={95D3763A-6DDB-4F85-94C2-7C66D5F68663}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    2012 Winter Survey conducted and results put in spring and fall seasons.		18		254		7.09%		54		5		257		1.95%		32

		2013

tc={33B6612D-DCCE-4F28-8D7C-FF0F652F220D}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    2013 Winter Survey Conducted and results put in respective spring and fall seasons.		18		257		7.00%		67		3		304		0.99%		8

		2014

tc={631A854A-2082-4A72-96A5-9003CFB94708}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    First season that monitoring dates were adjusted to March 6- April 29. Were previously March 21st.		38		304		12.50%		95		5		308		1.62%		10

		2015

tc={0E6370EB-5BF8-4930-8948-F170CEB6AF9F}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    First season Fall was extended to November 15.		5		308		1.62%		13		16		463		3.46%		61

		2016		33		463		7.13%		75		24		489		4.91%		53

		2017		65		489		13.29%		175		23		505		4.55%		219

		2018		118		505		23.37%		501		21		504		4.17%		90

		2019		9		504		1.79%		71		42		506		8.30%		120

		2020		12		506		2.37%		103		3		506

tc={7F0CE4D9-0AF4-40BD-BA7A-4B429F5636F3}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    No survey due to COVID 19. Used previous survey.		0.59%		34

		2021		6		506

tc={8CCF3B82-33AD-4B8D-86A5-F5812B216765}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    No survey due to COVID 19 used previous survey results.		1.19%		55		88		543		16.21%		522

		2022		33		543		6.08%		189		6		536		1.12%		12

		2023		57		536		10.63%		210		43		536

tc={BF6EBDD1-CC76-4E9C-8A69-714AF7D535DA}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    Update with Winter 2023-2024 Survey results
Reply:
    No USFWS survey conducted in Winter 2023-2024		8.02%		584

tc={5602D4D9-769A-4298-9F1A-7E61ECAA8F07}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    Update when last remaining two birds leave
Reply:
    584 is over full stay length

						

tc={8CCF3B82-33AD-4B8D-86A5-F5812B216765}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    No survey due to COVID 19 used previous survey results.		2024		187

tc={B375ED6A-29B3-4F68-84E8-617D6E7C3EA4}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    173:14  adults:juveniles										

tc={7F0CE4D9-0AF4-40BD-BA7A-4B429F5636F3}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    No survey due to COVID 19. Used previous survey.		536

tc={3E5B4745-E94D-4F2E-8CFA-FF3943B69310}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    No USFWS Survey done in Winter 2023-2024. Used estimate from Winter 2022-2023 survey.		

tc={95D3763A-6DDB-4F85-94C2-7C66D5F68663}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    2012 Winter Survey conducted and results put in spring and fall seasons.		

tc={33B6612D-DCCE-4F28-8D7C-FF0F652F220D}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    2013 Winter Survey Conducted and results put in respective spring and fall seasons.												

tc={BF6EBDD1-CC76-4E9C-8A69-714AF7D535DA}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    Update with Winter 2023-2024 Survey results
Reply:
    No USFWS survey conducted in Winter 2023-2024		

tc={631A854A-2082-4A72-96A5-9003CFB94708}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    First season that monitoring dates were adjusted to March 6- April 29. Were previously March 21st.						34.89%		845













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2012 Winter Survey conducted and results put in spring and fall seasons.



2013 Winter Survey Conducted and results put in respective spring and fall seasons.



First season that monitoring dates were adjusted to March 6- April 29. Were previously March 21st.



First season Fall was extended to November 15.



No survey due to COVID 19. Used previous survey.



No survey due to COVID 19 used previous survey results.



Update with Winter 2023-2024 Survey results



No USFWS survey conducted in Winter 2023-2024



Update when last remaining two birds leave



584 is over full stay length



173:14  adults:juveniles



No USFWS Survey done in Winter 2023-2024. Used estimate from Winter 2022-2023 survey.





Spring Proportion	

2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	5.5555555555555558E-3	5.681818181818182E-3	0	1.0309278350515464E-2	1.8433179723502304E-2	3.6363636363636362E-2	3.7974683544303799E-2	1.1278195488721804E-2	2.2222222222222223E-2	3.787878787878788E-2	0.14487632508833923	7.0866141732283464E-2	7.0038910505836577E-2	0.125	1.6233766233766232E-2	7.1274298056155511E-2	0.1329243353783231	0.23366336633663368	1.7857142857142856E-2	2.3715415019762844E-2	1.1857707509881422E-2	6.0773480662983423E-2	0.10634328358208955	0.34888059701492535	Spring Observations	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	1	1	0	2	4	8	9	3	6	10	41	18	18	38	5	33	65	118	9	12	6	33	57	187	Spring Population	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	180	176	185	194	217	220	237	266	270	264	283	254	257	304	308	463	489	505	504	506	506	543	536	536	Year





Spring Proportion of AWB Population







Spring Observations	

2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	1	1	0	2	4	8	9	3	6	10	41	18	18	38	5	33	65	118	9	12	6	33	57	187	Years





Number of Individuals







Spring Observations	180	176	185	194	217	220	237	266	270	264	283	254	257	304	308	463	489	505	504	506	506	543	536	536	1	1	0	2	4	8	9	3	6	10	41	18	18	38	5	33	65	118	9	12	6	33	57	187	Spring Population	1	1	0	2	4	8	9	3	6	10	41	18	18	38	5	33	65	118	9	12	6	33	57	187	180	176	185	194	217	220	237	266	270	264	283	254	257	304	308	463	489	505	504	506	506	543	536	536	Population Estimate (number of whooping cranes)





Number of WC Individuals Observed









SP Prop Ranks



						Year		Spring WC Count		Spring Population Estimate		Spring Proportion		Rank

						2001		1		180		0.56%		2

						2002		1		176		0.57%		3

						2003		0		185		0.00%		1

						2004		2		194		1.03%		4

						2005		4		217		1.84%		9

						2006		8		220		3.64%		12

						2007		9		237		3.80%		14

						2008		3		266		1.13%		5

						2009		6		270		2.22%		10

						2010		10		264		3.79%		13

						2011		41		283		14.49%		22

						2012		18		254		7.09%		17

						2013		18		257		7.00%		16

						2014		38		304		12.50%		20

						2015		5		308		1.62%		7

						2016		33		463		7.13%		18

						2017		65		489		13.29%		21

						2018		118		505		23.37%		23

						2019		9		504		1.79%		8

						2020		12		506		2.37%		11

						2021		6		506		1.19%		6

						2022		33		543		6.08%		15

						2023		57		536		10.63%		19

						2024		187		536		34.89%		24

						Year		Spring WC Count		Spring Population Estimate		Spring Proportion		Rank

						2007		9		237		3.80%		8

						2008		3		266		1.13%		1

						2009		6		270		2.22%		5

						2010		10		264		3.79%		7

						2011		41		283		14.49%		16

						2012		18		254		7.09%		11

						2013		18		257		7.00%		10

						2014		38		304		12.50%		14

						2015		5		308		1.62%		3

						2016		33		463		7.13%		12

						2017		65		489		13.29%		15

						2018		118		505		23.37%		17

						2019		9		504		1.79%		4

						2020		12		506		2.37%		6

						2021		6		506		1.19%		2

						2022		33		543		6.08%		9

						2023		57		536		10.63%		13

						2024		187		536		34.89%		18





Trend Analysis Results



		2001 - 2024: Unadjusted Proportion of Population				        Spearman's rank correlation rho																										2007 - 2024: Unadjusted Proportion of Population				Spearman's rank correlation rho



						data:  Year and Spring.Proportion.of.Population																														data:  Year and Spring.Proportion.of.Population

						S = 904.79, p-value = 0.001674																														S = 714.74, p-value = 0.2928

						alternative hypothesis: true rho is not equal to 0																														alternative hypothesis: true rho is not equal to 0

						sample estimates:																														sample estimates:

						      rho 																														      rho 

						0.6066147																														0.2623968





		2001 - 2024: Unadjusted Proportion of Population				Generalized least squares fit by REML																										2007 - 2024: Unadjusted Proportion of Population				Generalized least squares fit by REML

						  Model: Spring.Proportion.of.Population ~ Year 																														  Model: Spring.Proportion.of.Population ~ Year 

						  Data: NULL 																														  Data: data_07_24 

						        AIC       BIC   logLik																														        AIC       BIC   logLik

						  -35.39209 -31.02792 21.69604																														  -18.54272 -15.45237 13.27136



						Correlation Structure: Compound symmetry																														Correlation Structure: AR(1)

						 Formula: ~Year 																														 Formula: ~Year 

						 Parameter estimate(s):																														 Parameter estimate(s):

						Rho 																														      Phi 

						0																														0.4981495



						Coefficients:																														Coefficients:

						                 Value Std.Error   t-value p-value																														                 Value Std.Error   t-value p-value

						(Intercept) -12.588500  4.245496 -2.965143  0.0071																														(Intercept) -19.478298 13.238114 -1.471380  0.1606

						Year      0.006289  0.002110  2.981059  0.0069																														Year          0.009712  0.006568  1.478674  0.1586



						 Correlation: 																														 Correlation: 

						     (Intr)																														     (Intr)

						Year -1    																														Year -1    



						Standardized residuals:																														Standardized residuals:

						        Min          Q1         Med          Q3         Max 																														       Min         Q1        Med         Q3        Max 

						-1.52301425 -0.38718672 -0.04459755  0.13611430  2.92402643 																														-1.4103061 -0.7419622 -0.0839232  0.2407962  1.7383333 



						Residual standard error: 0.07153834 																														Residual standard error: 0.09777672 

						Degrees of freedom: 24 total; 22 residual																														Degrees of freedom: 18 total; 16 residual

		2001 - 2024: Spring Count/Annual Population Estimate				Generalized least squares fit by REML

						  Model: Spring.WC.Count ~ Population.Estimate 

						  Data: data 

						       AIC      BIC    logLik

						  241.8676 246.2318 -116.9338



						Correlation Structure: AR(1)

						 Formula: ~Year 

						 Parameter estimate(s):

						      Phi 

						0.6173504



						Coefficients:

						                        Value Std.Error   t-value p-value

						(Intercept)         -52.18419  43.67750 -1.194761  0.2449

						Population.Est  0.25733   0.11553  2.227421  0.0365



						 Correlation: 

						                    (Intr)

						Population.Estimate -0.909



						Standardized residuals:

						         Min           Q1          Med           Q3          Max 

						-1.559818923 -0.514147538  0.005864588  0.115507978  2.192916211 



						Residual standard error: 46.17437 

						Degrees of freedom: 24 total; 22 residual

		2001 - 2024: Spring Count/Year				Generalized least squares fit by REML

						  Model: Spring.WC.Count ~ Year 

						  Data: data 

						       AIC      BIC    logLik

						  236.2073 240.5715 -114.1037



						Correlation Structure: AR(1)

						 Formula: ~Year 

						 Parameter estimate(s):

						      Phi 

						0.5620931



						Coefficients:

						                Value Std.Error   t-value p-value

						(Intercept) -9514.720  4230.563 -2.249043  0.0349

						Year       4.745     2.102  2.257292  0.0343



						 Correlation: 

						     (Intr)

						Year -1    



						Standardized residuals:

						       Min         Q1        Med         Q3        Max 

						-1.5748585 -0.4853405 -0.1642099  0.2089321  2.2224271 



						Residual standard error: 43.9168 
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2001-2024 Unadjusted metrics
Mixed Model Linear Regression – significant positive slope (p=0.0069)



y = 0.0063x - 12.578
R² = 0.2876
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2001-2024 Unadjusted metrics
Mixed Model Linear Regression – significant positive slope (p=0.0069)
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2001-2024 Unadjusted metrics
Mixed Model Linear Regression – significant positive slope (p=0.0069)
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Year
Spring WC 

Count
Spring Population 

Estimate
Spring 

Proportion Rank
2001 1 180 0.56% 2
2002 1 176 0.57% 3
2003 0 185 0.00% 1
2004 2 194 1.03% 4
2005 4 217 1.84% 9
2006 8 220 3.64% 12
2007 9 237 3.80% 14
2008 3 266 1.13% 5
2009 6 270 2.22% 10
2010 10 264 3.79% 13
2011 41 283 14.49% 22
2012 18 254 7.09% 17
2013 18 257 7.00% 16
2014 38 304 12.50% 20
2015 5 308 1.62% 7
2016 33 463 7.13% 18
2017 65 489 13.29% 21
2018 118 505 23.37% 23
2019 9 504 1.79% 8
2020 12 506 2.37% 11
2021 6 506 1.19% 6
2022 33 543 6.08% 15
2023 57 536 10.63% 19
2024 187 536 34.89% 24

Spearman Rank Correlation - significant correlation (p=0.0017)
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Figure 2. Surveys conducted by from the Cessna aircraft were likely biased low due to reduced 
visibility. The Kodiak provides for improved visibility and moving surveys later into the 
overwintering period allows for a greater proportion of the population to complete migration. 
USFWS. 2018. Whooping crane survey results. Winter 2017-2018.



Questions

• How do you want to put seasonal WC use metrics into context over 
time?

• Over what time scale?
• Which methods are most appropriate?

• Is the seasonal monitoring report the appropriate place for evaluating 
WC response to Program management?

• If so, how?
• If not, where?
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