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Appendix E: Spectral Trends and Persistence

Assessment of Trends and Persistence

Trends and persistence, as well as residual trends and residual persistence are assessed at the two-tail 5% and 1% levels. See Tables E-1 through E-14.

Table E-1: Trends and Persistence in Annual 3-Day High Flows



Trend



Persistence



Obs.
DT
DM

Obs.
DT
x


Upper Mississippi Basin

St. Croix
0.004
0.000
0.005

0.195
0.189
0.010

Jump
0.000
0.000
0.000

0.027
0.027
-0.002

Black
-0.004
0.000
-0.005

-0.130
-0.139
-0.004

Maquaketa
-0.005
0.000
-0.006

0.084
0.077
-0.002

Mississippi
0.013
0.000
0.011

0.140
0.074
-0.020

Rock
0.005
0.000
0.005

0.027
0.009
0.008

Sugar
-0.011
0.000
-0.011

0.054
0.023
0.019

Pectonica
-0.009
0.000
-0.009

-0.028
-0.049
0.000

Cedar
0.001
0.000
0.001

0.064
0.063
0.011

Skunk
0.009
0.000
0.009

-0.043
-0.077
-0.002

Mississippi
0.016**
0.000
0.013

0.145
0.036
-0.005

Des Moines
0.006
0.000
0.007

-0.034
-0.054
-0.004

Raccoon
0.013**
0.000
0.012*

-0.052
-0.125
0.011

Iroquois
0.017**
0.000
0.013*

0.221
0.119
0.025

Kankakee
0.025**
0.000
0.019**

0.192
-0.108
-0.046

Spoon
0.014**
0.000
0.014*

-0.025
-0.117
-0.001

La Moines
0.017**
0.000
0.014*

0.234
0.125
0.014

Meramec
0.005
0.000
0.003

-0.124
-0.129
0.037

Bourbeuse
0.015**
0.000
0.014*

0.074
-0.014
-0.010

Big
0.015**
0.000
0.013*

0.129
0.042
-0.005

Meramec
0.013**
0.000
0.012*

0.068
-0.002
-0.008










Average
0.008
0.000
0.006

0.058
-0.001
0.001

Stdev
0.009
0.000
0.008

0.105
0.091
0.017


Missouri Basin

Yellowstone
0.012**
0.000
0.012

0.139
0.077
0.019

Clarks Fork
0.008
0.000
0.009

0.168
0.143
0.053

Yellowstone
0.011*
0.000
0.010

0.214
0.172
0.055

Big Sioux
0.008
0.000
0.009

-0.040
-0.070
0.008

North Platte
0.002
0.000
0.003

0.002
-0.002
0.010

Bear
-0.003
0.000
-0.004

-0.051
-0.056
-0.013

Elkhorn
0.010
0.000
0.012

-0.121
-0.169
0.004

Nisnabottna
0.014**
0.000
0.011

-0.018
-0.093
0.020

Grand
0.008
0.000
0.008

0.020
-0.013
-0.001

Thompson
0.007
0.000
0.005

0.245*
0.230
-0.002

Gasconade
0.008
0.000
0.008

-0.034
-0.058
0.005










Average
0.006
0.000
0.006

0.069
0.036
0.009

Stdev
0.007
0.000
0.006

0.153
0.155
0.017

Table E-2: Trends and Persistence in Annual 7-Day HighFlows



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.005
0.000
0.005

0.183
0.176
0.006

Jump
0.000
0.000
0.000

0.001
0.001
-0.007

Black
-0.003
0.000
-0.003

-0.108
-0.112
-0.004

Maquaketa
0.000
0.000
-0.001

0.070
0.070
-0.001

Mississippi
0.013**
0.000
0.011

0.140
0.078
-0.019

Rock
0.006
0.000
0.005

0.028
0.006
0.008

Sugar
-0.007
0.000
-0.007

0.042
0.033
0.016

Pectonica
-0.006
0.000
-0.006

-0.066
-0.071
-0.013

Cedar
0.004
0.000
0.004

0.035
0.023
0.007

Skunk
0.010*
0.000
0.010

0.001
-0.043
0.001

Mississippi
0.017**
0.000
0.014**

0.144
0.029
-0.007

Des Moines
0.009
0.000
0.009

-0.018
-0.054
-0.001

Raccoon
0.013**
0.000
0.013*

-0.061
-0.140
0.004

Iroquois
0.018**
0.000
0.013**

0.243*
0.129
0.013

Kankakee
0.025**
0.000
0.019**

0.234
-0.050
-0.042

Spoon
0.014**
0.000
0.014**

-0.025
-0.114
-0.003

La Moines
0.015**
0.000
0.013**

0.218
0.130
0.021

Meramec
0.003
0.000
0.001

-0.140
-0.140
0.036

Bourbeuse
0.014**
0.000
0.013**

0.090
0.003
-0.012

Big
0.015**
0.000
0.013**

0.177
0.087
-0.007

Meramec
0.015**
0.000
0.013**

0.101
0.015
-0.011










Average
0.009
0.000
0.007

0.061
0.003
-0.001

Stdev
0.008
0.000
0.007

0.110
0.088
0.015


Missouri Basin

Yellowstone
0.012*
0.000
0.012

0.120
0.066
0.015

Clarks Fork
0.007
0.000
0.008

0.113
0.092
0.038

Yellowstone
0.011*
0.000
0.010

0.198
0.155
0.047

Big Sioux
0.009
0.000
0.010

-0.059
-0.095
0.008

North Platte
0.003
0.000
0.003

0.071
0.066
0.021

Bear
-0.002
0.000
-0.003

-0.062
-0.064
-0.017

Elkhorn
0.012**
0.000
0.013

-0.103
-0.170
0.008

Nisnabottna
0.015**
0.000
0.013**

-0.093
-0.185
0.033

Grand
0.008
0.000
0.008**

0.016
-0.016
-0.002

Thompson
0.010
0.000
0.008

0.227
0.195
-0.009

Gasconade
0.008
0.000
0.008

-0.082
-0.107
0.014










Average
0.008
0.000
0.008

0.032
-0.006
0.014

Stdev
0.004
0.000
0.004

0.115
0.123
0.019

Table E-3:  Trends and Persistence in Annual 14-Day High Flow



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.005
0.000
0.005

0.200
0.192
-0.003

Jump
-0.002
0.000
-0.002

0.022
0.020
-0.004

Black
-0.001
0.000
0.000

-0.063
-0.063
0.004

Maquaketa
0.005
0.000
0.004

0.061
0.050
-0.003

Mississippi
0.013**
0.000
0.010

0.146
0.086
-0.018

Rock
0.007
0.000
0.006

0.032
0.004
0.008

Sugar
-0.005
0.000
-0.005

0.069
0.064
0.017

Pectonica
-0.001
0.000
-0.001

-0.048
-0.047
-0.014

Cedar
0.010
0.000
0.009

0.029
-0.015
0.003

Skunk
0.012**
0.000
0.011

0.061
-0.002
0.007

Mississippi
0.017**
0.000
0.014*

0.160
0.035
-0.010

Des Moines
0.012*
0.000
0.011

0.011
-0.050
-0.001

Raccoon
0.014**
0.000
0.014*

-0.066
-0.160
0.002

Iroquois
0.019**
0.000
0.013*

0.305*
0.192
0.013

Kankakee
0.026**
0.000
0.018**

0.309*
0.035
-0.037

Spoon
0.016**
0.000
0.015*

0.058
-0.056
-0.011

La Moines
0.015**
0.000
0.012**

0.242*
0.158
0.006

Meramec
0.003
0.000
0.001

-0.071
-0.074
0.022

Bourbeuse
0.016**
0.000
0.014*

0.132
0.025
-0.023

Big
0.014**
0.000
0.012

0.140
0.057
-0.007

Meramec
0.014
0.000
0.012

0.135
0.049
-0.018










Average
0.010
0.000
0.005

0.056
0.024
-0.003

Stdev
0.008
0.000
0.006

0.082
0.085
0.014


Missouri Basin

Yellowstone
0.012**
0.000
0.012*

0.076
0.013
0.011

Clarks Fork
0.008
0.000
0.009

0.062
0.036
0.034

Yellowstone
0.012*
0.000
0.011

0.158
0.105
0.033

Big Sioux
0.011
0.000
0.012

-0.021
-0.083
0.008

North Platte
0.003
0.000
0.004

0.092
0.086
0.027

Bear
-0.001
0.000
-0.002

-0.091
-0.092
-0.023

Elkhorn
0.015**
0.000
0.016**

-0.079
-0.178
0.013

Nisnabottna
0.014**
0.000
0.012*

-0.097
-0.173
0.032

Grand
0.010*
0.000
0.011

-0.031
-0.086
0.005

Thompson
0.013*
0.000
0.000

0.000
0.000
0.000

Gasconade
0.007
0.000
0.007

-0.089
-0.113
0.013










Average
0.009
0.000
0.007

-0.002
-0.044
0.014

Stdev
0.005
0.000
0.005

0.083
0.093
0.017

Table E-4:  Trends and Persistence in Annual 30-Day High Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.004
0.000
0.004

0.191
0.185
-0.008

Jump
-0.005
0.000
-0.005

0.033
0.026
0.004

Black
-0.002
0.000
-0.001

0.040
0.040
0.017

Maquaketa
0.009
0.000
0.006

0.151
0.121
-0.014

Mississippi
0.013**
0.000
0.010

0.157
0.092
-0.016

Rock
0.008
0.000
0.007

0.064
0.025
0.014

Sugar
-0.001
0.000
-0.002

0.054
0.055
0.006

Pectonica
0.002
0.000
0.002

0.035
0.030
0.000

Cedar
0.014**
0.000
0.011

0.109
0.030
0.006

Skunk
0.014**
0.000
0.012*

0.081
0.003
0.012

Mississippi
0.018**
0.000
0.015*

0.160
0.021
-0.013

Des Moines
0.016**
0.000
0.015*

0.067
-0.037
-0.013

Raccoon
0.016**
0.000
0.015*

-0.027
-0.135
0.006

Iroquois
0.020**
0.000
0.015*

0.243*
0.099
0.005

Kankakee
0.023**
0.000
0.017**

0.286*
0.071
-0.012

Spoon
0.018**
0.000
0.016**

0.117
-0.021
-0.018

La Moines
0.016**
0.000
0.012

0.305*
0.212
0.011

Meramec
0.008
0.000
0.006

0.062
0.041
0.004

Bourbeuse
0.015**
0.000
0.011

0.249*
0.168
-0.020

Big
0.015**
0.000
0.012

0.216
0.128
-0.005

Meramec
0.016**
0.000
0.012*

0.236
0.144
-0.016










Average
0.011
0.000
0.009

0.135
0.062
-0.002

Stdev
0.008
0.000
0.006

0.092
0.079
0.012


Missouri Basin

Yellowstone
0.013**
0.000
0.013*

0.056
-0.016
0.007

Clarks Fork
0.007
0.000
0.008

-0.039
-0.061
0.027

Yellowstone
0.012*
0.000
0.011

0.147
0.092
0.019

Big Sioux
0.015**
0.000
0.015*

0.071
-0.029
-0.003

North Platte
0.006
0.000
0.006

0.116
0.098
0.028

Bear
0.000
0.000
-0.001

-0.096
-0.095
-0.025

Elkhorn
0.017**
0.000
0.017**

-0.013
-0.145
0.002

Nisnabottna
0.016**
0.000
0.014*

-0.049
-0.154
0.016

Grand
0.012**
0.000
0.013*

-0.043
-0.115
0.008

Thompson
0.013**
0.000
0.012*

0.049
-0.022
-0.011

Gasconade
0.009
0.000
0.008

-0.018
-0.051
0.000










Average
0.011
0.000
0.011

0.016
-0.045
0.006

Stdev
0.005
0.000
0.005

0.072
0.080
0.015

Table E-5:  Trends and Persistence in Annual 60-Day High Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.008
0.000
0.007

0.223
0.202
0.008

Jump
-0.005
0.000
-0.004

0.117
0.112
0.015

Black
0.003
0.000
0.003

0.060
0.054
0.012

Maquaketa
0.011*
0.000
0.008

0.182
0.138
-0.017

Mississippi
0.015**
0.000
0.012

0.240*
0.149
0.004

Rock
0.010*
0.000
0.008

0.156
0.107
0.033

Sugar
0.003
0.000
0.002

0.112
0.105
0.013

Pectonica
0.007
0.000
0.006

0.088
0.063
0.007

Cedar
0.017**
0.000
0.014*

0.169
0.053
-0.018

Skunk
0.013**
0.000
0.012

0.084
0.005
0.013

Mississippi
0.019**
0.000
0.014*

0.223
0.082
-0.001

Des Moines
0.019**
0.000
0.016**

0.173
0.028
-0.042

Raccoon
0.019**
0.000
0.015**

0.114
-0.029
-0.008

Iroquois
0.017**
0.000
0.012*

0.229
0.128
0.008

Kankakee
0.021**
0.000
0.015*

0.232
0.057
-0.023

Spoon
0.017**
0.000
0.015*

0.063
-0.070
-0.012

La Moines
0.015**
0.000
0.011

0.237
0.151
0.016

Meramec
0.006
0.000
0.005

0.053
0.037
0.006

Bourbeuse
0.011*
0.000
0.009

0.121
0.068
-0.007

Big
0.010*
0.000
0.009

0.103
0.061
0.005

Meramec
0.013**
0.000
0.010

0.163
0.096
-0.005










Average
0.012
0.000
0.009

0.150
0.076
0.000

Stdev
0.007
0.000
0.005

0.062
0.062
0.016


Missouri Basin

Yellowstone
0.014**
0.000
0.013*

0.124
0.050
-0.012

Clarks Fork
0.008
0.000
0.009

0.062
0.034
0.026

Yellowstone
0.013**
0.000
0.012

0.207
0.144
0.012

Big Sioux
0.019**
0.000
0.016**

0.220
0.079
-0.034

North Platte
0.006
0.000
0.006

0.129
0.108
0.032

Bear
0.001
0.000
0.000

-0.057
-0.057
-0.015

Elkhorn
0.019**
0.000
0.016**

0.127
-0.007
-0.037

Nisnabottna
0.020**
0.000
0.016**

0.046
-0.118
-0.012

Grand
0.013**
0.000
0.014*

-0.022
-0.107
0.003

Thompson
0.013**
0.000
0.012*

0.000
-0.073
0.000

Gasconade
0.008
0.000
0.007

0.022
-0.005
-0.004










Average
0.012
0.000
0.011

0.078
0.004
-0.004

Stdev
0.006
0.000
0.005

0.087
0.083
0.021

Table E-6:  Trends and Persistence in Annual 90-Day High Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.008
0.000
0.007

0.322*
0.301*
-0.004

Jump
-0.006
0.000
-0.005

0.170
0.161
0.001

Black
0.004
0.000
0.004

0.050
0.042
0.007

Maquaketa
0.013**
0.000
0.008

0.233
0.180
-0.020

Mississippi
0.017**
0.000
0.013*

0.276*
0.166
-0.002

Rock
0.017*
0.000
0.008

0.198
0.142
0.033

Sugar
0.006
0.000
0.005

0.124
0.106
0.004

Pectonica
0.009
0.000
0.007

0.131
0.093
0.004

Cedar
0.019**
0.000
0.014*

0.225
0.087
-0.033

Skunk
0.013**
0.000
0.011

0.108
0.034
0.008

Mississippi
0.020**
0.000
0.014*

0.284*
0.134
-0.015

Des Moines
0.020**
0.000
0.016**

0.230
0.075
-0.061

Raccoon
0.020**
0.000
0.015**

0.169
0.016
-0.022

Iroquois
0.015**
0.000
0.011

0.190
0.107
0.002

Kankakee
0.021**
0.000
0.015*

0.262*
0.085
-0.024

Spoon
0.016**
0.000
0.015*

0.044
-0.083
-0.008

La Moines
0.015**
0.000
0.011

0.195
0.106
0.004

Meramec
0.007
0.000
0.005

0.035
0.016
0.004

Bourbeuse
0.010*
0.000
0.009

0.029
-0.017
-0.001

Big
0.009
0.000
0.008

0.062
0.028
0.005

Meramec
0.011*
0.000
0.010

0.082
0.026
-0.001










Average
0.013
0.000
0.010

0.163
0.086
-0.006

Stdev
0.007
0.000
0.005

0.090
0.082
0.019


Missouri Basin

Yellowstone
0.014**
0.000
0.013*

0.157
0.081
-0.037

Clarks Fork
0.008
0.000
0.009

0.087
0.058
0.014

Yellowstone
0.014**
0.000
0.012*

0.228
0.157
-0.004

Big Sioux
0.020**
0.000
0.015*

0.287*
0.146
-0.048

North Platte
0.005
0.000
0.005

0.117
0.102
0.026

Bear
0.001
0.000
0.000

-0.068
-0.067
-0.017

Elkhorn
0.019**
0.000
0.015*

0.199
0.066
-0.058

Nisnabottna
0.022**
0.000
0.017**

0.098
-0.097
-0.032

Grand
0.013**
0.000
0.013*

0.018
-0.068
-0.008

Thompson
0.014**
0.000
0.013*

0.039
-0.043
-0.012

Gasconade
0.009
0.000
0.008

0.034
0.002
-0.003










Average
0.013
0.000
0.011

0.109
0.031
-0.016

Stdev
0.06
0.000
0.005

0.103
0.090
0.026

Table E-7: Trends and Persistence in Annual 180-Day High Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.011*
0.000
0.008

0.467**
0.436**
0.007

Jump
-0.001
0.000
0.000

0.212
0.213
0.031

Black
0.006
0.000
0.006

0.116
0.099
0.015

Maquaketa
0.013**
0.000
0.009

0.288*
0.231
-0.011

Mississippi
0.019**
0.000
0.013*

0.364**
0.244*
-0.010

Rock
0.017**
0.000
0.011

0.301*
0.198
0.035

Sugar
0.018*
0.000
0.008

0.226
0.176
0.010

Pectonica
0.012*
0.000
0.008

0.216
0.159
0.020

Cedar
0.020**
0.000
0.015*

0.244*
0.099
-0.030

Skunk
0.014**
0.000
0.011

0.139
0.061
0.010

Mississippi
0.022**
0.000
0.015*

0.333*
0.164
-0.027

Des Moines
0.020**
0.000
0.015*

0.257*
0.117
-0.054

Raccoon
0.021**
0.000
0.015**

0.228
0.070
-0.021

Iroquois
0.017**
0.000
0.011

0.258*
0.154
-0.005

Kankakee
0.024**
0.000
0.016**

0.319*
0.092
-0.049

Spoon
0.015**
0.000
0.012*

0.059
-0.043
0.003

La Moines
0.014**
0.000
0.009

0.191
0.119
0.010

Meramec
0.010
0.000
0.007

0.162
0.131
0.006

Bourbeuse
0.012**
0.000
0.010

0.147
0.089
-0.015

Big
0.011*
0.000
0.009

0.190
0.150
0.020

Meramec
0.014**
0.000
0.010

0.219
0.155
0.001










Average
0.015
0.000
0.010

0.235
0.148
-0.002

Stdev
0.006
0.000
0.004

0.089
0.090
0.023


Missouri Basin

Yellowstone
0.015**
0.000
0.013*

0.142
0.060
-0.041

Clarks Fork
0.008
0.000
0.008

0.070
0.046
0.008

Yellowstone
0.014**
0.000
0.012*

0.238
0.167
-0.017

Big Sioux
0.020**
0.000
0.017*

0.368**
0.235
-0.053

North Platte
0.007
0.000
0.006

0.118
0.095
0.014

Bear
0.002
0.000
0.001

-0.048
-0.049
-0.017

Elkhorn
0.022**
0.000
0.014*

0.350*
0.207
-0.114

Nisnabottna
0.023**
0.000
0.016**

0.192
-0.007
-0.051

Grand
0.014**
0.000
0.013*

0.055
-0.033
-0.011

Thompson
0.014**
0.000
0.011

0.107
0.029
-0.014

Gasconade
0.011*
0.000
0.009

0.203
0.158
-0.012










Average
0.014
0.000
0.011

0.163
0.083
-0.028

Stdev
0.06
0.000
0.005

0.119
0.093
0.034

Table E-8: Trends and Persistence in Annual 180-Day Low Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.021**
0.000
0.014*

0.395**
0.248*
-0.021

Jump
0.008
0.000
0.008

0.059
0.025
0.019

Black
0.010
0.000
0.010

0.037
-0.011
0.008

Maquaketa
0.013**
0.000
0.009

0.376**
0.321*
0.034

Mississippi
0.020**
0.000
0.013*

0.372**
0.227
-0.033

Rock
0.017**
0.000
0.011

0.348*
0.232
0.029

Sugar
0.020**
0.000
0.012*

0.441**
0.313*
0.022

Pectonica
0.016**
0.000
0.011

0.379**
0.289*
0.047

Cedar
0.016**
0.000
0.010

0.384**
0.304*
0.029

Skunk
0.011*
0.000
0.007

0.281*
0.243*
0.080

Mississippi
0.021**
0.000
0.013*

0.401**
0.252*
-0.013

Des Moines
0.017**
0.000
0.013*

0.319*
0.218
0.036

Raccoon
0.018**
0.000
0.014*

0.285*
0.171
0.070

Iroquois
0.014**
0.000
0.010

0.192
0.119
0.019

Kankakee
0.023**
0.000
0.015*

0.320*
0.124
-0.060

Spoon
0.010*
0.000
0.007

0.102
0.056
0.013

La Moines
0.007
0.000
0.005

0.134
0.108
0.024

Meramec
0.012*
0.000
0.008

0.296*
0.259*
-0.006

Bourbeuse
0.007
0.000
0.004

0.170
0.158
-0.025

Big
0.008
0.000
0.006

0.306*
0.288*
0.039

Meramec
0.012**
0.000
0.008

0.297*
0.256*
0.000










Average
0.014
0.000
0.010

0.281
0.200
0.015

Stdev
0.005
0.000
0.003

0.116
0.095
0.033


Missouri Basin

Yellowstone
0.017**
0.000
0.010

0.296*
0.211
-0.088

Clarks Fork
0.011*
0.000
0.007

0.326*
0.300*
-0.032

Yellowstone
0.015**
0.000
0.008

0.402**
0.336*
-0.004

Big Sioux
0.022**
0.000
0.012

0.527**
0.409**
-0.083

North Platte
0.016**
0.000
0.007

0.423**
0.364**
-0.164

Bear
0.012*
0.000
0.008

0.218
0.177
-0.037

Elkhorn
0.026**
0.000
0.014*

0.572**
0.403**
-0.033

Nisnabottna
0.017**
0.000
0.014*

0.182
0.060
0.011

Grand
0.008
0.000
0.005

0.175
0.141
0.029

Thompson
0.009
0.000
0.006

0.198
0.165
0.035

Gasconade
0.007
0.000
0.004

0.353**
0.340*
0.012










Average
0.015
0.000
0.009

0.334
0.264
-0.032

Stdev
0.006
0.000
0.003

0.131
0.113
0.057

Table E-9 : Trends and Persistence in Annual 90-Day Low Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.026**
0.000
0.014*

0.576**
0.414**
0.000

Jump
0.018**
0.000
0.016**

0.202
0.076
0.040

Black
0.019**
0.000
0.014*

0.379**
0.262*
-0.012

Maquaketa
0.015**
0.000
0.009

0.447**
0.384**
0.056

Mississippi
0.023**
0.000
0.012*

0.494**
0.355*
-0.076

Rock
0.025**
0.000
0.016**

0.358*
0.113
-0.043

Sugar
0.025**
0.000
0.014*

0.505**
0.336*
-0.024

Pectonica
0.022**
0.000
0.013*

0.489**
0.349*
0.016

Cedar
0.020**
0.000
0.013*

0.400**
0.281*
0.031

Skunk
0.013**
0.000
0.009

0.257*
0.196
0.023

Mississippi
0.025**
0.000
0.014*

0.509**
0.334*
-0.013

Des Moines
0.019**
0.000
0.014*

0.338*
0.214
-0.015

Raccoon
0.016**
0.000
0.014*

0.202
0.098
0.026

Iroquois
0.016**
0.000
0.015*

0.160
0.051
0.007

Kankakee
0.024**
0.000
0.014*

0.395**
0.210
-0.071

Spoon
0.009
0.000
0.007

0.062
0.023
0.010

La Moines
0.003
0.000
0.004

-0.005
-0.015
-0.004

Meramec
0.010*
0.000
0.009

0.101
0.062
0.002

Bourbeuse
0.007
0.000
0.007

-0.044
-0.062
-0.002

Big
0.004
0.000
0.003

-0.028
-0.034
-0.006

Meramec
0.006
0.000
0.006

-0.015
-0.030
-0.004










Average
0.016
0.000
0.011

0.275
0.172
-0.003

Stdev
0.007
0.000
0.004

0.199
0.152
0.032


Missouri Basin

Yellowstone
0.016**
0.000
0.009

0.307*
0.232
-0.143

Clarks Fork
0.015**
0.000
0.008

0.498**
0.457**
-0.030

Yellowstone
0.016**
0.000
0.009

0.425**
0.353*
-0.054

Big Sioux
0.026**
0.000
0.014*

0.540**
0.362**
-0.192

North Platte
0.023**
0.000
0.009

0.547**
0.436**
-0.135

Bear
0.022**
0.000
0.014*

0.380**
0.230
-0.071

Elkhorn
0.028**
0.000
0.008

0.750**
0.637**
-0.102

Nisnabottna
0.019**
0.000
0.014*

0.241*
0.102
-0.011

Grand
0.009
0.000
0.006

0.105
0.073
0.029

Thompson
0.011*
0.000
0.008

0.106
0.061
0.022

Gasconade
0.006
0.000
0.006

0.042
0.024
0.000










Average
0.017
0.000
0.009

0.358
0.270
-0.063

Stdev
0.007
0.000
0.003

0.211
0.187
0.070

Table E-10: Trends and Persistence in Annual 60-Day Low Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.025**
0.000
0.013*

0.620**
0.490**
0.046

Jump
0.023**
0.000
0.018**

0.353*
0.167
0.070

Black
0.024**
0.000
0.014*

0.542**
0.393**
0.085

Maquaketa
0.016**
0.000
0.009

0.476**
0.409**
0.053

Mississippi
0.023**
0.000
0.011

0.530**
0.404**
-0.081

Rock
0.026**
0.000
0.015*

0.420**
0.167
-0.016

Sugar
0.029**
0.000
0.013*

0.623**
0.430**
0.056

Pectonica
0.024**
0.000
0.012*

0.540**
0.389**
0.044

Cedar
0.021**
0.000
0.012*

0.405**
0.273*
0.022

Skunk
0.011*
0.000
0.007

0.161
0.121
0.016

Mississippi
0.025**
0.000
0.014*

0.488**
0.305*
-0.008

Des Moines
0.020**
0.000
0.014*

0.416**
0.294*
-0.037

Raccoon
0.016**
0.000
0.014*

0.117
0.017
0.005

Iroquois
0.014**
0.000
0.013*

0.116
0.035
-0.001

Kankakee
0.024**
0.000
0.014*

0.439**
0.265*
-0.123

Spoon
0.011*
0.000
0.010

0.059
0.007
0.004

La Moines
0.007
0.000
0.008

0.036
0.011
-0.003

Meramec
0.014**
0.000
0.011

0.248*
0.181
-0.005

Bourbeuse
0.014**
0.000
0.013*

0.063
-0.018
-0.013

Big
0.009
0.000
0.008

0.087
0.054
-0.003

Meramec
0.012**
0.000
0.010

0.122
0.066
-0.003










Average
0.018
0.000
0.012

0.327
0.212
0.005

Stdev
0.006
0.000
0.003

0.200
0.162
0.047


Missouri Basin

Yellowstone
0.016
0.000
0.009

0.292*
0.218
-0.144

Clarks Fork
0.008
0.000
0.004

0.399**
0.388**
0.032

Yellowstone
0.017**
0.000
0.009

0.439**
0.358*
-0.068

Big Sioux
0.027**
0.000
0.012*

0.623**
0.467**
-0.198

North Platte
0.022**
0.000
0.008

0.589**
0.497**
-0.079

Bear
0.023**
0.000
0.013*

0.437**
0.286*
-0.060

Elkhorn
0.028**
0.000
0.006

0.772**
0.671**
-0.080

Nisnabottna
0.019**
0.000
0.014*

0.241*
0.105
-0.018

Grand
0.011*
0.000
0.009

0.077
0.034
0.012

Thompson
0.010*
0.000
0.009

0.075
0.038
0.006

Gasconade
0.010*
0.000
0.008

0.273*
0.239
-0.018










Average
0.017
0.000
0.009

0.383
0.300
-0.056

Stdev
0.007
0.000
0.003

0.210
0.192
0.066

Table E-11: Trends and Persistence in Annual 30-Day Low Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.024**
0.000
0.012*

0.671**
0.564**
0.076

Jump
0.023**
0.000
0.019**

0.305*
0.092
0.023

Black
0.026**
0.000
0.019**

0.362**
0.113
0.010

Maquaketa
0.016**
0.000
0.008

0.499**
0.435**
0.068

Mississippi
0.021**
0.000
0.010

0.511**
0.401**
-0.042

Rock
0.025**
0.000
0.014*

0.446**
0.228
-0.002

Sugar
0.031**
0.000
0.011

0.697**
0.501**
0.080

Pectonica
0.025**
0.000
0.011

0.578**
0.423**
0.045

Cedar
0.021**
0.000
0.012

0.426**
0.294*
0.045

Skunk
0.017**
0.000
0.009

0.317*
0.232
0.049

Mississippi
0.027**
0.000
0.013*

0.542**
0.352*
-0.005

Des Moines
0.021**
0.000
0.014*

0.448**
0.312*
-0.023

Raccoon
0.016**
0.000
0.015*

0.108
-0.001
0.002

Iroquois
0.016**
0.000
0.013*

0.246*
0.164
0.023

Kankakee
0.021**
0.000
0.014*

0.301*
0.146
-0.069

Spoon
0.013**
0.000
0.010

0.186
0.122
0.038

La Moines
0.005
0.000
0.005

0.095
0.080
0.014

Meramec
0.019**
0.000
0.009

0.527**
0.445**
-0.043

Bourbeuse
0.012**
0.000
0.006

0.428**
0.394**
-0.006

Big
0.014**
0.000
0.009

0.285*
0.230
-0.021

Meramec
0.017**
0.000
0.011

0.311*
0.217
-0.039










Average
0.020
0.000
0.012

0.395
0.273
0.011

Stdev
0.006
0.000
0.004

0.162
0.152
0.041


Missouri Basin

Yellowstone
0.015**
0.000
0.009

0.250*
0.183
-0.120

Clarks Fork
0.001
0.000
-0.001

0.432**
0.432**
0.051

Yellowstone
0.019**
0.000
0.010

0.410**
0.304*
-0.060

Big Sioux
0.029**
0.000
0.012

0.665**
0.502**
-0.127

North Platte
0.020**
0.000
0.005

0.656**
0.588**
0.061

Bear
0.023**
0.000
0.013*

0.453**
0.308*
-0.055

Elkhorn
0.027**
0.000
0.008

0.704**
0.585**
-0.128

Nisnabottna
0.027**
0.000
0.017**

0.390**
0.129
-0.070

Grand
0.014**
0.000
0.009

0.250*
0.186
0.050

Thompson
0.015**
0.000
0.012*

0.190
0.105
0.017

Gasconade
0.011**
0.000
0.006

0.431**
0.396**
-0.053










Average
0.018
0.000
0.009

0.439
0.338
-0.039

Stdev
0.008
0.000
0.005

0.167
0.168
0.070

Table E-12: Trends and Persistence in Annual 14-Day Low Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.023**
0.000
0.012

0.692**
0.608**
0.092

Jump
0.027**
0.000
0.019**

0.466**
0.224
-0.005

Black
0.030**
0.000
0.019**

0.472**
0.156
-0.058

Maquaketa
0.018**
0.000
0.009

0.517**
0.440**
0.069

Mississippi
0.022**
0.000
0.010

0.538**
0.417**
-0.025

Rock
0.026**
0.000
0.015*

0.458**
0.216
-0.018

Sugar
0.031**
0.000
0.011

0.701**
0.490**
0.066

Pectonica
0.026**
0.000
0.011

0.579**
0.408**
0.005

Cedar
0.021**
0.000
0.011

0.455**
0.339*
0.056

Skunk
0.014**
0.000
0.010

0.352*
0.285*
0.058

Mississippi
0.027**
0.000
0.013*

0.542**
0.346*
0.008

Des Moines
0.024**
0.000
0.014*

0.534**
0.378**
-0.028

Raccoon
0.020**
0.000
0.017**

0.152
-0.012
-0.004

Iroquois
0.021**
0.000
0.016**

0.290*
0.142
0.015

Kankakee
0.019**
0.000
0.012

0.354*
0.236
-0.026

Spoon
0.014**
0.000
0.011

0.143
0.065
0.016

La Moines
0.006
0.000
0.005

0.172
0.153
0.040

Meramec
0.020**
0.000
0.008

0.596**
0.519**
-0.028

Bourbeuse
0.012**
0.000
0.005

0.500**
0.469**
-0.032

Big
0.016**
0.000
0.009

0.411**
0.340*
-0.028

Meramec
0.017**
0.000
0.009

0.466**
0.392**
-0.064










Average
0.021
0.000
0.012

0.447
0.315
0.005

Stdev
0.006
0.000
0.004

0.154
0.155
0.043


Missouri Basin

Yellowstone
0.014**
0.000
0.009

0.181
0.122
-0.080

Clarks Fork
-0.004
0.000
-0.004

0.531**
0.526**
0.081

Yellowstone
0.018**
0.000
0.010

0.369**
0.260*
-0.086

Big Sioux
0.029**
0.000
0.011

0.697**
0.537**
-0.103

North Platte
0.019**
0.000
0.005

0.610**
0.544**
0.020

Bear
0.022**
0.000
0.012*

0.457**
0.329*
-0.046

Elkhorn
0.027**
0.000
0.007

0.730**
0.619**
-0.061

Nisnabottna
0.028**
0.000
0.017**

0.399**
0.113
-0.070

Grand
0.014**
0.000
0.010

0.257*
0.189
0.041

Thompson
0.016**
0.000
0.012*

0.178
0.087
0.006

Gasconade
0.012**
0.000
0.004

0.560**
0.528**
-0.041










Average
0.018
0.000
0.008

0.452
0.350
-0.031

Stdev
0.009
0.000
0.005

0.185
0.195
0.056

Table E-13: Trends and Persistence in Annual 7-Day Low Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.023**
0.000
0.012

0.685**
0.599**
0.048

Jump
0.028**
0.000
0.019**

0.501**
0.254*
-0.030

Black
0.031**
0.000
0.020**

0.466**
0.112
-0.088

Maquaketa
0.017**
0.000
0.010

0.483**
0.410**
0.049

Mississippi
0.021
0.000
0.011

0.533**
0.416**
-0.015

Rock
0.026**
0.000
0.016**

0.420**
0.167
-0.020

Sugar
0.032**
0.000
0.012

0.708**
0.482**
0.050

Pectonica
0.027**
0.000
0.011

0.599**
0.418**
-0.002

Cedar
0.021**
0.000
0.010

0.496**
0.382**
0.061

Skunk
0.014**
0.000
0.010

0.349*
0.283*
0.057

Mississippi
0.026**
0.000
0.013*

0.527**
0.341*
0.029

Des Moines
0.025**
0.000
0.014*

0.553**
0.387**
-0.041

Raccoon
0.020**
0.000
0.018**

0.152
-0.017
-0.006

Iroquois
0.023**
0.000
0.017**

0.319*
0.140
0.008

Kankakee
0.019**
0.000
0.011

0.353*
0.243*
-0.019

Spoon
0.014**
0.000
0.011

0.164
0.080
0.019

La Moines
0.008
0.000
0.006

0.216
0.190
0.051

Meramec
0.020**
0.000
0.008

0.619**
0.541**
-0.030

Bourbeuse
0.012
0.000
0.005

0.492**
0.459**
-0.048

Big
0.017**
0.000
0.010

0.438**
0.359*
-0.007

Meramec
0.018**
0.000
0.008

0.491**
0.416**
-0.051










Average
0.021
0.000
0.012

0.455
0.317
0.001

Stdev
0.006
0.000
0.004

0.149
0.157
0.041


Missouri Basin

Yellowstone
0.012**
0.000
0.007

0.167
0.119
-0.071

Clarks Fork
-0.006
0.000
-0.005

0.541**
0.533**
0.088

Yellowstone
0.013**
0.000
0.007

0.317*
0.261*
-0.063

Big Sioux
0.029**
0.000
0.011

0.700**
0.541**
-0.092

North Platte
0.018**
0.000
0.005

0.569**
0.505**
-0.022

Bear
0.022**
0.000
0.012*

0.436**
0.308*
-0.028

Elkhorn
0.027**
0.000
0.007

0.757**
0.658**
-0.022

Nisnabottna
0.028**
0.000
0.018**

0.386**
0.101
-0.063

Grand
0.013**
0.000
0.009

0.271*
0.217
0.049

Thompson
0.016**
0.000
0.013*

0.198
0.103
0.004

Gasconade
0.013**
0.000
0.004

0.569**
0.530**
-0.036










Average
0.017
0.000
0.008

0.446
0.352
-0.023

Stdev
0.010
0.000
0.006

0.189
0.197
0.051

Table E-14: Trends and Persistence in Annual 3-Day Low Flows 



Trend



Persistence



Obs.
DT
DM

Obs.
DT
DM


Upper Mississippi Basin

St. Croix
0.026**
0.000
0.013*

0.669**
0.542**
0.070

Jump
0.029**
0.000
0.019**

0.516**
0.262*
-0.014

Black
0.031**
0.000
0.020**

0.458**
0.109
-0.088

Maquaketa
0.017**
0.000
0.010

0.462**
0.378**
0.030

Mississippi
0.019**
0.000
0.011

0.496**
0.393**
-0.003

Rock
0.026**
0.000
0.017**

0.395**
0.137
-0.016

Sugar
0.033**
0.000
0.012

0.721**
0.478**
0.065

Pectonica
0.028**
0.000
0.011

0.622**
0.432**
0.014

Cedar
0.021**
0.000
0.010

0.500**
0.386**
0.056

Skunk
0.017**
0.000
0.011

0.374**
0.288*
0.068

Mississippi
0.024**
0.000
0.013*

0.489**
0.316*
0.033

Des Moines
0.025**
0.000
0.013*

0.573**
0.410**
-0.030

Raccoon
0.021**
0.000
0.018**

0.153**
-0.028
-0.009

Iroquois
0.023**
0.000
0.018**

0.262*
0.060
-0.002

Kankakee
0.020**
0.000
0.013*

0.339*
0.197
-0.048

Spoon
0.014**
0.000
0.012*

0.125
0.040
0.012

La Moines
0.008
0.000
0.006

0.254*
0.226
0.066

Meramec
0.021**
0.000
0.008

0.632
0.553**
-0.028

Bourbeuse
0.013**
0.000
0.006

0.486**
0.448**
-0.048

Big
0.019**
0.000
0.010

0.451**
0.362**
-0.001

Meramec
0.017**
0.000
0.008

0.481**
0.407**
-0.048










Average
0.022
0.000
0.012

0.450
0.304
0.004

Stdev
0.006
0.000
0.004

0.158
0.167
0.045


Missouri Basin

Yellowstone
0.010*
0.000
0.006

0.167
0.134
-0.063

Clarks Fork
-0.007
0.000
-0.006

0.455**
0.440**
0.025

Yellowstone
0.005
0.000
0.003

0.224
0.211
-0.010

Big Sioux
0.029**
0.000
0.011

0.705**
0.548**
-0.086

North Platte
0.017**
0.000
0.005

0.558**
0.498**
-0.038

Bear
0.022**
0.000
0.013*

0.418**
0.277*
-0.038

Elkhorn
0.028**
0.000
0.007

0.754**
0.643**
-0.041

Nisnabottna
0.027**
0.000
0.017**

0.372**
0.104
-0.045

Grand
0.014**
0.000
0.010

0.300*
0.242*
0.056

Thompson
0.016**
0.000
0.013*

0.203
0.105
0.001

Gasconade
0.014**
0.000
0.004

0.573**
0.534**
-0.036










Average
0.016
0.000
0.008

0.430
0.340
-0.025

Stdev
0.011
0.000
0.006

0.200
0.198
0.040

Effects of De-Trending and De-Markoving

Table E-15: Effect of De-Markoving on Trend  at 1%, 5% and >5% Levels of Significance


Upper Mississippi Basin


Missouri Basin


1-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
1
6
0
7


1%
0
0
1
1

Obs.
5%
0
1
2
3

Obs
5%
0
1
3
4


>5%
0
1
10
11


>5%
0
0
6
6


Total
1
8
10
21


Total
0
1
10
11


3-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
1
7
1
9


1%
0
0
2
2

Obs.
5%
0
0
0
0

Obs
5%
0
0
1
1


>5%
0
0
12
12


>5%
0
0
8
8


Total
1
7
13
21


Total
0
0
11
11


7-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
8
1
1
10


1%
1
0
1
2

Obs.
5%
0
0
1
1

Obs
5%
0
0
2
2


>5%
0
0
10
10


>5%
1
0
6
7


Total
8
1
12
21


Total
2
0
9
11


14-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
2
5
4
11


1%
1
2
0
3

Obs.
5%
0
0
1
1

Obs
5%
0
0
3
3


>5%
0
0
9
9


>5%
0
0
5
5


Total
2
5
14
21


Total
1
2
8
11


30-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
2
6
5
13


1%
1
5
0
6

Obs.
5%
0
0
0
0

Obs
5%
0
0
1
1


>5%
0
0
8
8


>5%
0
0
4
4


Total
2
6
13
21


Total
1
5
5
11

Table E-15: Effect of De-Markoving on Trend  at 1%, 5% and >5% Levels of Significance (Continued)


Upper Mississippi Basin


Missouri Basin


60-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
2
5
4
11


1%
3
3
1
7

Obs.
5%
0
0
4
4

Obs
5%
0
0
0
0


>5%
0
0
6
6


>5%
0
0
4
4


Total
2
5
14
21


Total
3
3
5
11


90-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
2
5
4
11


1%
1
6
0
7

Obs.
5%
0
0
3
3

Obs
5%
0
0
0
0


>5%
0
0
7
7


>5%
0
0
4
4


Total
2
5
14
21


Total
1
6
4
11


180-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
2
5
7
14


1%
1
5
1
7

Obs.
5%
0
0
4
4

Obs
5%
0
1
0
1


>5%
0
0
3
3


>5%
0
0
3
3


Total
2
5
14
21


Total
1
6
4
11


Annual Mean Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
1
8
7
16


1%
1
3
3
7

Obs.
5%
0
0
4
4

Obs
5%
0
0
1
1


>5%
0
0
1
1


>5%
0
0
3
3


Total
1
8
12
21


Total
1
3
7
11


180-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
1
7
5
13


1%
0
2
4
6

Obs.
5%
0
0
3
3

Obs
5%
0
0
2
2


>5%
0
0
5
8


>5%
0
0
3
3


Total
1
7
13
21


Total
0
2
9
11

Table E-15: Effect of De-Markoving on Trend  at 1%, 5% and >5% Levels of Significance (Continued)


Upper Mississippi Basin


Missouri Basin


90-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
2
11
2
15


1%
0
3
5
8

Obs.
5%
0
0
1
1

Obs
5%
0
0
1
1


>5%
0
0
5
5


>5%
0
0
2
2


Total
2
11
8
21


Total
0
3
8
11


60-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
1
12
4
17


1%
0
3
3
6

Obs.
5%
0
0
2
2

Obs
5%
0
0
3
3


>5%
0
0
2
2


>5%
0
0
2
2


Total
1
12
8
21


Total
0
3
8
9


30-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
2
7
11
20


1%
1
2
7
10

Obs.
5%
0
0
0
0

Obs
5%
0
0
0
0


>5%
0
0
1
1


>5%
0
0
1
1


Total
2
7
13
21


Total
1
2
8
11


14-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
4
3
13
20


1%
1
2
7
10

Obs.
5%
0
0
0
0

Obs
5%
0
0
0
0


>5%
0
0
1
1


>5%
0
0
1
1


Total
4
3
14
21


Total
1
2
8
11


7-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
5
2
11
18


1%
1
2
7
10

Obs.
5%
0
0
0
0

Obs
5%
0
0
0
0


>5%
0
0
3
3


>5%
0
0
1
1


Total
5
2
14
21


Total
1
2
8
11

Table E-15: Effect of De-Markoving on Trend  at 1%, 5% and >5% Levels of Significance (Continued)


Upper Mississippi Basin


Missouri Basin


3-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
5
5
10
20


1%
1
2
5
8

Obs.
5%
0
0
0
0

Obs
5%
0
0
1
1


>5%
0
0
1
1


>5%
0
0
2
2


Total
5
5
11
21


Total
1
2
8
11


1-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
5
7
8
20


1%
1
2
5
8

Obs.
5%
0
0
0
0

Obs
5%
0
0
0
0


>5%
0
0
1
1


>5%
0
0
3
3


Total
5
7
9
21


Total
1
2
8
11

Table E-16: Effect of De-Trending on Persistence at 1%, 5% and >5% Levels of Significance 


Upper Mississippi Basin


Missouri Basin


1-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
0
0
0
0


1%
0
0
0
0

Obs.
5%
0
0
1
1

Obs
5%
0
0
1
1


>5%
0
0
20
20


>5%
0
0
10
10


Total
0
0
20
20


Total
0
0
10
10


3-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
0
0
0
0


1%
0
0
0
0

Obs.
5%
0
0
0
0

Obs
5%
0
0
1
1


>5%
0
0
21
21


>5%
0
0
10
10


Total
0
0
21
21


Total
0
0
11
11


7-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
0
0
0
0


1%
0
0
0
0

Obs.
5%
0
0
1
1

Obs
5%
0
0
0
0


>5%
0
0
20
20


>5%
1
0
11
11


Total
8
1
12
21


Total
2
0
11
11


14-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
0
0
0
0


1%
0
0
1
1

Obs.
5%
0
0
3
3

Obs
5%
0
0
2
2


>5%
0
0
18
18


>5%
0
0
8
8


Total
0
0
21
21


Total
0
0
11
11


30-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
0
0
0
0


1%
0
0
0
0

Obs.
5%
0
0
4
4

Obs
5%
0
0
0
0


>5%
0
0
17
17


>5%
0
0
11
11


Total
0
0
21
21


Total
0
0
11
11

Table E-16: Effect of De-Trending on Persistence at 1%, 5% and >5% Levels of Significance (Continued)


Upper Mississippi Basin


Missouri Basin


60-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
0
0
0
0


1%
0
0
0
0

Obs.
5%
0
0
1
1

Obs
5%
0
0
0
0


>5%
0
0
20
20


>5%
0
0
11
11


Total
0
0
21
21


Total
0
0
11
11


90-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
0
0
0
0


1%
0
0
0
0

Obs.
5%
0
0
4
4

Obs
5%
0
0
1
1


>5%
0
0
17
17


>5%
0
0
10
10


Total
0
0
21
21


Total
0
0
11
11


180-Day High Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
1
1
0
2


1%
0
0
1
1

Obs.
5%
0
0
7
7

Obs
5%
0
0
1
1


>5%
0
0
12
12


>5%
0
0
9
9


Total
1
1
19
21


Total
0
0
11
11


Annual Mean Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
1
1
2
4


1%
0
1
0
1

Obs.
5%
0
4
8
12

Obs
5%
0
3
2
5


>5%
0
0
5
5


>5%
0
0
5
5


Total
1
5
15
21


Total
0
4
7
11


180-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
0
6
1
7


1%
3
2
0
5

Obs.
5%
0
4
4
8

Obs
5%
0
1
1
2


>5%
0
0
6
6


>5%
0
0
4
4


Total
0
10
11
21


Total
3
3
5
11

Table E-16: Effect of De-Trending on Persistence at 1%, 5% and >5% Levels of Significance (Continued)


Upper Mississippi Basin


Missouri Basin


90-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
2
6
1
9


1%
4
1
1
6

Obs.
5%
0
0
3
3

Obs
5%
0
0
2
2


>5%
0
0
9
9


>5%
0
0
3
3


Total
2
6
13
21


Total
4
1
6
11


60-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
6
4
1
11


1%
4
2
0
6

Obs.
5%
0
0
2
2

Obs
5%
0
0
3
3


>5%
0
0
8
8


>5%
0
0
2
2


Total
6
4
11
21


Total
4
2
5
11


30-Day LowFlows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
7
3
2
12


1%
5
2
1
8

Obs.
5%
0
0
6
6

Obs
5%
0
0
2
2


>5%
0
0
3
3


>5%
0
0
1
1


Total
7
3
11
21


Total
5
2
4
11


14-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
9
3
3
15


1%
5
2
1
8

Obs.
5%
0
1
2
3

Obs
5%
0
0
1
1


>5%
0
0
3
3


>5%
0
0
2
2


Total
9
4
8
21


Total
5
2
4
11


7-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
10
3
2
15


1%
5
1
1
7

Obs.
5%
0
2
1
3

Obs
5%
0
1
1
2


>5%
0
0
3
3


>5%
0
0
2
2


Total
10
5
6
21


Total
5
2
4
11

Table E-16: Effect of De-Trendingon Persistence at 1%, 5% and >5% Levels of Significance (Continued)


Upper Mississippi Basin


Missouri Basin


3-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
11
3
3
17


1%
5
1
1
7

Obs.
5%
0
0
3
3

Obs
5%
0
1
0
1


>5%
0
0
1
1


>5%
0
0
3
3


Total
11
3
7
21


Total
5
2
4
11


1-Day Low Flows



Residual



Residual



1%
5%
>5%
Total



1%
5%
>5%
Total


1%
8
6
1
15


1%
5
1
0
6

Obs.
5%
0
0
3
3

Obs
5%
0
0
2
2


>5%
0
0
3
3


>5%
0
0
3
3


Total
8
6
7
21


Total
5
1
5
11

Schematic Geographic Distribution of Assessed Trends and Persistence
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