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Appendix C: Statistical Description

The at-site sequences and the regionalized sequences in both real space and log space are described in terms of the dimensionless parameters, the coefficients of variation, 

, the coefficients of skewness, 

, and the coefficients of kurtosis, 

. relative to the elements of the flow spectrum. The spectrum is partitioned into 17 elements, whereby, there are a total of 544 at-site sequences, of which 357 relate to the Upper Mississippi basin and 187, to the Lower Missouri basin. 

Description of At-Site Sequences
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0.914

0.369

0.925

1.035

0.672

0.268

1.090

0.841

0.265

0.359

0.371

0.316

0.540

0.271

0.235

0.318

0.252

1.142

0.440

0.423

0.612

0.946

0.985

0.961

0.248

0.596

0.347

3-DL

0.301

0.394

0.652

0.432

0.277

0.630

0.347

0.456

0.547

0.918

0.379

0.927

1.044

0.706

0.269

1.137

0.821

0.263

0.363

0.385

0.318

0.551

0.275

0.233

0.336

0.284

1.155

0.448

0.459

0.624

0.942

0.999

0.981

0.246

0.610

0.347

1-DL

0.494

0.424

0.652

0.444

0.270

0.748

0.393

0.500

0.557

0.915

0.380

0.944

1.022

0.735

0.274

1.168

0.827

0.265

0.364

0.399

0.322

0.576

0.271

0.233

0.342

0.300

1.163

0.440

0.486

0.647

0.957

1.018

1.004

0.245

0.621

0.351

AREA

6240

576

749

1553

85600

3340

923

1326

6510

4303

119000

5452

3441

2091

2294

1636

1293

781

808

917

3788

2623

1154

11795

8424

1431

164

6900

2806

2250

1670

2840

RIVER

St. Croix

Jump

Black

Maquaketa

Mississippi

Rock

Sugar

Pecatonica

Cedar

Skunk

Mississippi

Des Moines

Raccoon

Iroquois

Kankakee

Spoon

La Moines

Meramec

Bourbeuse

Big

Meramec

Mean

Standard Deviation

Yellowstone

Clarks Fork

Yellowstone

Big Sioux

North Platte

Bear

Elkhorn

Nishnabottna

Grand

Thompson

Gasconade

Mean

Standard Deviation











Description of Regional Sequences

Table C-4a: Spectral Regional and At-Site Statistical Characteristics  in Real Space– Coefficient of Variation (Cv)


Upper Mississippi Basin

Missouri Basin

Spectral
Regional
At-Site

Regional
At-Site

Element
Mean
Std. Dev.
Mean
Std. Dev

Mean
Std. Dev.
Mean
Std. Dev

1-DL
0.467
N.A.
0.576
0.271

0.509
N.A.
0.621
0.351

3-DL
0.443
N.A.
0.551
0.275

0.497
N.A.
0.610
0.347

7-DL
0.446
N.A.
0.540
0.271

0.497
N.A.
0.596
0.347

14-DL
0.430
N.A.
0.538
0.267

0.477
N.A.
0.591
0.353

30-DL
0.440
N.A.
0.551
0.270

0.453
N.A.
0.592
0.369

60-DL
0.536
N.A.
0.675
0.373

0.402
N.A.
0.644
0.474

90-DL
0.574
N.A.
0.693
0.335

0.403
N.A.
0.617
0.437

180-DL
0.537
N.A.
0.561
0.167

0.509
N.A.
0.527
0.288

AM
0.436
N.A.
0.461
0.133

0.516
N.A.
0.517
0.235

180-DH
0.429
N.A.
0.464
0.134

0.549
N.A.
0.543
0.227

90-DH
0.436
N.A.
0.462
0.120

0.616
N.A.
0.573
0.234

60-DH
0.441
N.A.
0.468
0.113

0.633
N.A.
0.579
0.230

30-DH
0.481
N.A.
0.481
0.102

0.596
N.A.
0.604
0.240

14-DH
0.500
N.A.
0.496
0.099

0.632
N.A.
0.606
0.238

7-DH
0.515
N.A.
0.511
0.101

0.603
N.A.
0.610
0.249

3-DH
0.537
N.A.
0.529
0.113

0.619
N.A.
0.608
0.263

1-DH
0.554
N.A.
0.541
0.117

0.603
N.A.
0.597
0.266

Table C-4b: Spectral Regional and At-Site Statistical Characteristics  in Real Space– Coefficient of Skewness (Sk)


Upper Mississippi Basin

Missouri Basin

Spectral
Regional
At-Site

Regional
At-Site

Element
Mean
Std. Dev.
Mean
Std. Dev

Mean
Std. Dev.
Mean
Std. Dev

1-DL
0.697
N.A.
1.179
0.980

0.850
N.A.
1.183
1.031

3-DL
0.653
N.A.
1.176
0.936

0.850
N.A.
1.151
0.963

7-DL
0.630
N.A.
1.160
0.892

0.899
N.A.
1.130
0.907

14-DL
0.659
N.A.
1.156
0.839

0.861
N.A.
1.081
0.929

30-DL
0.741
N.A.
1.243
0.795

0.863
N.A.
1.114
0.972

60-DL
1.225
N.A.
1.951
1.567

0.835
N.A.
1.302
1.341

90-DL
1.286
N.A.
1.776
1.052

1.065
N.A.
1.270
1.056

180-DL
0.916
N.A.
1.032
0.377

1.092
N.A.
1.002
0.585

AM
0.773
N.A.
0.844
0.508

0.942
N.A.
1.026
0.577

180-DH
0.561
N.A.
0.788
0.598

1.021
N.A.
1.034
0.634

90-DH
0.578
N.A.
0.634
0.431

1.418
N.A.
1.109
0.628

60-DH
0.480
N.A.
0.623
0.367

1.397
N.A.
1.156
0.613

30-DH
0.736
N.A.
0.715
0.284

1.264
N.A.
1.356
0.832

14-DH
0.802
N.A.
0.756
0.352

1.768
N.A.
1.354
0.611

7-DH
0.812
N.A.
0.829
0.447

1.441
N.A.
1.366
0.624

3-DH
0.950
N.A.
0.978
0.599

1.496
N.A.
1.340
0.641

1-DH
1.188
N.A.
1.132
0.734

1.593
N.A.
1.378
0.737

Table C-4c: Spectral Regional and At-Site Statistical Characteristics  in Real Space– Coefficient of Kurtosis (Ku)


Upper Mississippi Basin

Missouri Basin

Spectral
Regional
At-Site

Regional
At-Site

Element
Mean
Std. Dev.
Mean
Std. Dev

Mean
Std. Dev.
Mean
Std. Dev

1-DL
0.080
N.A.
2.687
4.805

0.168
N.A.
2.740
4.337

3-DL
-0.091
N.A.
2.531
4.742

0.382
N.A.
2.459
3.851

7-DL
-0.384
N.A.
2.366
4.440

0.684
N.A.
2.243
3.226

14-DL
-0.091
N.A.
2.263
3.940

0.673
N.A.
2.047
2.963

30-DL
0.142
N.A.
2.468
3.817

0.691
N.A.
2.318
2.777

60-DL
1.691
N.A.
7.655
12.177

0.530
N.A.
3.740
5.519

90-DL
1.533
N.A.
5.328
6.649

1.240
N.A.
2.951
4.123

180-DL
1.016
N.A.
1.356
1.448

1.035
N.A.
1.280
1.708

AM
0.859
N.A.
1.609
2.056

0.378
N.A.
1.701
2.302

180-DH
0.329
N.A.
1.633
2.578

1.121
N.A.
1.790
2.613

90-DH
0.554
N.A.
0.805
1.333

2.769
N.A.
1.896
2.301

60-DH
-0.129
N.A.
0.584
1.108

2.514
N.A.
1.987
2.600

30-DH
0.558
N.A.
0.692
0.789

2.115
N.A.
3.020
4.366

14-DH
0.716
N.A.
0.740
1.070

4.888
N.A.
2.733
2.869

7-DH
0.586
N.A.
1.023
1.901

2.946
N.A.
2.874
2.734

3-DH
0.785
N.A.
1.717
3.367

3.139
N.A.
2.870
2.459

1-DH
1.658
N.A.
2.437
4.721

3.901
N.A.
3.387
3.457

Table C-5a: Spectral Regional and At-Site Statistical Characteristics  in Log Space– Coefficient of Variation(Cv)


Upper Mississippi Basin

Missouri Basin

Spectral
Regional
At-Site

Regional
At-Site

Element
Mean
Std. Dev.
Mean
Std. Dev

Mean
Std. Dev.
Mean
Std. Dev

1-DL
0.106
N.A.
0.130
0.079

0.120
N.A.
0.175
0.127

3-DL
0.097
N.A.
0.121
0.079

0.117
N.A.
0.164
0.116

7-DL
0.091
N.A.
0.116
0.075

0.114
N.A.
0.155
0.108

14-DL
0.088
N.A.
0.113
0.072

0.111
N.A.
0.147
0.102

30-DL
0.089
N.A.
0.109
0.066

0.103
N.A.
0.138
0.095

60-DL
0.093
N.A.
0.111
0.063

0.092
N.A.
0.126
0.089

90-DL
0.093
N.A.
0.113
0.063

0.089
N.A.
0.120
0.088

180-DL
0.078
N.A.
0.093
0.039

0.089
N.A.
0.103
0.067

AM
0.067
N.A.
0.071
0.025

0.082
N.A.
0.082
0.041

180-DH
0.065
N.A.
0.068
0.023

0.083
N.A.
0.082
0.039

90-DH
0.065
N.A.
0.067
0.021

0.085
N.A.
0.082
0.040

60-DH
0.064
N.A.
0.066
0.020

0.084
N.A.
0.080
0.040

30-DH
0.065
N.A.
0.065
0.019

0.079
N.A.
0.079
0.039

14-DH
0.064
N.A.
0.064
0.018

0.077
N.A.
0.078
0.038

7-DH
0.064
N.A.
0.063
0.016

0.072
N.A.
0.076
0.038

3-DH
0.062
N.A.
0.062
0.016

0.069
N.A.
0.073
0.037

1-DH
0.060
N.A.
0.061
0.015

0.066
N.A.
0.069
0.036

Table C-5b: Spectral Regional and At-Site Statistical Characteristics  in Log Space– Coefficient of Skewness(Sk)


Upper Mississippi Basin

Missouri Basin

Spectral
Regional
At-Site

Regional
At-Site

Element
Mean
Std. Dev.
Mean
Std. Dev

Mean
Std. Dev.
Mean
Std. Dev

1-DL
-0.314
N.A.
-0.388
0.469

-0.164
N.A.
-0.422
0.492

3-DL
-0.244
N.A.
-0.259
0.390

-0.119
N.A.
-0.368
0.429

7-DL
-0.111
N.A.
-0.198
0.351

-0.126
N.A.
-0.342
0.456

14-DL
-0.117
N.A.
-0.164
0.345

-0.174
N.A.
-0.346
0.430

30-DL
-0.063
N.A.
-0.069
0.258

-0.159
N.A.
-0.378
0.433

60-DL
0.081
N.A.
0.151
0.368

-0.014
N.A.
-0.278
0.645

90-DL
0.194
N.A.
0.127
0.309

0.046
N.A.
-0.127
0.376

180-DL
-0.304
N.A.
-0.347
0.352

0.242
N.A.
-0.264
0.501

AM
-0.510
N.A.
-0.576
0.278

-0.185
N.A.
-0.193
0.235

180-DH
-0.692
N.A.
-0.688
0.322

-0.358
N.A.
-0.289
0.243

90-DH
-0.673
N.A.
-0.750
0.322

-0.299
N.A.
-0.321
0.221

60-DH
-0.661
N.A.
-0.741
0.341

-0.286
N.A.
-0.312
0.229

30-DH
-0.592
N.A.
-0.679
0.355

-0.428
N.A.
-0.323
0.258

14-DH
-0.498
N.A.
-0.638
0.382

-0.512
N.A.
-0.359
0.349

7-DH
-0.564
N.A.
-0.610
0.355

-0.450
N.A.
-0.330
0.342

3-DH
-0.458
N.A.
-0.562
0.319

-0.426
N.A.
-0.323
0.384

1-DH
-0.368
N.A.
-0.484
0.319

-0.408
N.A.
-0.346
0.423

Table C-5c: Spectral Regional and At-Site Statistical Characteristics  in Log Space– Coefficient of Kurtosis (Ku)


Upper Mississippi Basin

Missouri Basin

Spectral
Regional
At-Site

Regional
At-Site

Element
Mean
Std. Dev.
Mean
Std. Dev

Mean
Std. Dev.
Mean
Std. Dev

1-DL
-0.355
N.A.
0.231
0.973

-0.336
N.A.
0.229
0.683

3-DL
-0.385
N.A.
0.148
0.919

-0.178
N.A.
0.046
0.624

7-DL
-0.737
N.A.
-0.023
0.792

-0.136
N.A.
0.046
0.826

14-DL
-0.731
N.A.
-0.112
0.801

-0.055
N.A.
0.029
0.794

30-DL
-0.582
N.A.
-0.239
0.471

0.129
N.A.
0.258
0.798

60-DL
-0.705
N.A.
-0.185
0.684

0.049
N.A.
0.542
2.040

90-DL
-0.630
N.A.
-0.427
0.406

0.022
N.A.
-0.064
0.375

180-DL
-0.467
N.A.
-0.216
0.443

-0.540
N.A.
-0.085
0.569

AM
0.034
N.A.
0.305
0.730

-0.254
N.A.
-0.368
0.239

180-DH
0.374
N.A.
0.583
0.897

-0.112
N.A.
-0.234
0.293

90-DH
0.190
N.A.
0.647
1.041

-0.150
N.A.
-0.077
0.412

60-DH
0.182
N.A.
0.674
1.129

-0.175
N.A.
-0.010
0.500

30-DH
0.041
N.A.
0.601
1.102

-0.052
N.A.
0.131
0.665

14-DH
-0.120
N.A.
0.552
1.054

0.348
N.A.
0.291
0.829

7-DH
-0.106
N.A.
0.514
1.001

0.089
N.A.
0.205
0.717

3-DH
-0.044
N.A.
0.497
0.922

0.047
N.A.
0.215
0.850

1-DH
0.016
N.A.
0.458
0.830

0.136
N.A.
0.353
1.108

Table C-6a: Spectral Regional and At-Site Statistical Characteristics  in Real Space via Log Space– Coefficient of Variation (Cv)


Upper Mississippi Basin

Missouri Basin

Spectral
Regional
At-Site

Regional
At-Site

Element
Mean
Std. Dev.
Mean
Std. Dev

Mean
Std. Dev.
Mean
Std. Dev

1-DL
0.557
0.198
0.576
0.271

0.571
0.186
0.621
0.351

3-DL
0.499
0.172
0.551
0.275

0.562
0.184
0.610
0.347

7-DL
0.480
0.165
0.540
0.271

0.561
0.185
0.596
0.347

14-DL
0.471
0.157
0.538
0.267

0.548
0.177
0.591
0.353

30-DL
0.503
0.165
0.551
0.270

0.529
0.166
0.592
0.369

60-DL
0.545
0.173
0.675
0.373

0.509
0.148
0.644
0.474

90-DL
0.622
0.187
0.693
0.335

0.515
0.139
0.617
0.437

180-DL
0.588
0.099
0.561
0.167

0.591
0.144
0.527
0.288

AM
0.459
0.081
0.461
0.133

0.563
0.108
0.517
0.235

180-DH
0.458
0.072
0.464
0.134

0.581
0.103
0.543
0.227

90-DH
0.467
0.068
0.462
0.120

0.648
0.114
0.573
0.234

60-DH
0.470
0.066
0.468
0.113

0.651
0.111
0.579
0.230

30-DH
0.487
0.072
0.481
0.102

0.606
0.098
0.604
0.240

14-DH
0.523
0.066
0.496
0.099

0.625
0.102
0.606
0.238

7-DH
0.521
0.057
0.511
0.101

0.592
0.094
0.610
0.249

3-DH
0.542
0.057
0.529
0.113

0.582
0.093
0.608
0.263

1-DH
0.553
0.058
0.541
0.117

0.578
0.094
0.597
0.266

Table C-6b: Spectral Regional and At-Site Statistical Characteristics  in Real Space via Log Space– Coefficient of Skewness (Sk)


Upper Mississippi Basin

Missouri Basin

Spectral
Regional
At-Site

Regional
At-Site

Element
Mean
Std. Dev.
Mean
Std. Dev

Mean
Std. Dev.
Mean
Std. Dev

1-DL
0.840
0.378
1.179
0.980

1.098
0.322
1.183
1.031

3-DL
0.790
0.336
1.176
0.936

1.169
0.365
1.151
0.963

7-DL
0.766
0.303
1.160
0.892

1.247
0.405
1.130
0.907

14-DL
0.724
0.278
1.156
0.839

1.189
0.380
1.081
0.929

30-DL
0.956
0.326
1.243
0.795

1.258
0.370
1.114
0.972

60-DL
1.246
0.414
1.951
1.567

1.208
0.283
1.302
1.341

90-DL
1.506
0.410
1.776
1.052

1.187
0.236
1.270
1.056

180-DL
1.156
0.280
1.032
0.377

1.432
0.284
1.002
0.585

AM
0.782
0.240
0.844
0.508

1.203
0.267
1.026
0.577

180-DH
0.661
0.215
0.788
0.598

1.263
0.312
1.034
0.634

90-DH
0.562
0.180
0.634
0.431

1.530
0.338
1.109
0.628

60-DH
0.547
0.163
0.623
0.367

1.416
0.289
1.156
0.613

30-DH
0.662
0.189
0.715
0.284

1.294
0.288
1.356
0.832

14-DH
0.883
0.187
0.756
0.352

1.702
0.377
1.354
0.611

7-DH
0.676
0.134
0.829
0.447

1.346
0.292
1.366
0.624

3-DH
0.897
0.137
0.978
0.599

1.250
0.276
1.340
0.641

1-DH
1.091
0.143
1.132
0.734

1.393
0.305
1.378
0.737

Table C-6c: Spectral Regional and At-Site Statistical Characteristics  in Real Space via Log Space – Coefficient of Kurtosis (Ku)


Upper Mississippi Basin

Missouri Basin

Spectral
Regional
At-Site

Regional
At-Site

Element
Mean
Std. Dev.
Mean
Std. Dev

Mean
Std. Dev.
Mean
Std. Dev

1-DL
0.350
0.983
2.687
4.805

0.784
0.768
2.740
4.337

3-DL
0.261
0.895
2.531
4.742

1.243
0.951
2.459
3.851

7-DL
0.106
0.805
2.366
4.440

1.749
1.227
2.243
3.226

14-DL
-0.053
0.685
2.263
3.940

1.456
1.013
2.047
2.963

30-DL
0.697
1.005
2.468
3.817

1.706
0.953
2.318
2.777

60-DL
2.247
2.137
7.655
12.177

1.178
0.627
3.740
5.519

90-DL
2.894
2.048
5.328
6.649

0.850
0.437
2.951
4.123

180-DL
1.977
1.150
1.356
1.448

2.177
0.966
1.280
1.708

AM
0.952
0.690
1.609
2.056

1.850
0.853
1.701
2.302

180-DH
0.620
0.481
1.633
2.578

2.764
1.206
1.790
2.613

90-DH
0.149
0.340
0.805
1.333

3.635
1.371
1.896
2.301

60-DH
-0.022
0.264
0.584
1.108

2.721
1.035
1.987
2.600

30-DH
0.340
0.423
0.692
0.789

2.481
0.899
3.020
4.366

14-DH
1.079
0.573
0.740
1.070

5.011
1.536
2.733
2.869

7-DH
0.110
0.259
1.023
1.901

2.756
0.880
2.874
2.734

3-DH
0.698
0.350
1.717
3.367

2.367
0.815
2.870
2.459

1-DH
1.347
0.437
2.437
4.721

3.212
1.023
3.387
3.457

Let 

 denote one of the three statistical descriptors, either the Cv, Sk or Ku., and let 

 and 

 index the sites in basin 1, the Upper Mississippi, and in basin 2, the Missouri, where, 

 and 

. The descriptor for the 

 spectral sequence at the 

 site, where 

, is denoted as 

. The at-site means and standard deviations of 

 are given by


 EMBED "Equation" \* mergeformat  


(C-1)


 EMBED "Equation" \* mergeformat  


(C-2)

The 608 sequences combined into 38 regionalized sequences, of which 19 relate to each of the 19 spectral elements for each of the two basins. In real space or log space, for any spectral element, the regionalized sequences at each site in a basin has the same statistical discription as the regional sequence itself. The individual sequences differ only in terms of factors of proportionality, where the factors are the medians of the at-site flow sequences. Thus, for a given basin, the regional descripitors are the “means” of the descriptors of the regionalized sequences, whereby, the standard deviations among the descriptors of the regionalized sequences are equal to zero. Refer to Tables 1a, 1b and 1c and 2a, 2b and 2c, above.

Let 

 and 

 denote one the three statistical descriptors in real space and log space, respectively, of the regionalized 

 spectral sequence at the 

 site. It follows that 

 

 and 

 

, whereby
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(C-3)
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(C-4)

and
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(C-5)
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(C-6)

If a regional distribution in log space is transformed into real space, then the descriptors of the regionalized sequences at the various sites will in general differ. Thus, a non-zero valued standard deviation accompanies the mean of the set of regionalized descriptors. The spectral descriptors of the regionalized sequences for the two basins, as well as the regional means and standard deviations of the descriptors are given in Tables C-3a, C-3b and C-3c. Refer to Tables C-5a, C-5b and C-5c above.

Let 

 denote one of the three descriptors derived via transformation from log space to real space. Refer to the discussion of the log space to real space transformation, above. The mean and standard deviation of 

 over 

 are given by
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(C-7)
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(C-8)

Refer to Tables C-6a, C-6b and C-6c, above.

Table C-3c: Spectral Coefficient of Kurtosis (Ku) in Real Space via Log Space





Table C-3b: Spectral Coefficient of Skewness (Sk) in Real Space via Log Space





Table C-3a: Spectral Coefficient of Variation (Cv) in Real Space via Log Space





Table C-2c: Spectral Coefficient of Kurtosis (Ku) in Log Space





Table C-2b: Spectral Coefficient of Skewness (Sk) in Log Space





Table C-2a: Spectral Coefficient of Variation (Cv) in Log Space





Table C-1b: Spectral Coefficient of Skewness (Sk) in Real Space





Table C-1c: Spectral Coefficient of Kurtosis (Ku) in Real Space





Table C-1a: Spectral Coefficient of Variation (CV) in Real Space
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