APPENDIX II

ELECTRONIC ONLY (CD ATTACHED)

ANN STREAM-AQUIFER INTERACTION MODELING
PERFORMANCE EVALUATION

The trained artificial neural network (ANN) predasts are compared at several levels with
the modeled values. This appendix contains the M¥8-based reports for the
performance analysis of the four ANN trained to eldtie stream-aquifer interaction in
the LARV. TheScenario, Region andOutput textboxes in the reports display the analysis
level type. Statistics are calculated for theblesidata in the form. Full exploration and
analysis of the results can be achieved using riteractive user-controlled MATLAB
reports that allow zooming, panning, analysis lesehtrol (regions, output variables,
scenarios, etc...), printing and more. The reporés taggered using the MATLAB
functionsSmulation.m, guivalidationL.m andguiGWReturnCmp.m, included on the media

CD — ANN training fileS.

AQUIFER-ARKANSAS RIVER INTERFACE MODELING
All_ Scen_ GWR_v8BArk b Overall and Baseline Predictions Analysis
The following MATLAB-based reports correspond te fil_Scen GWR v8BArk b ANN

predictions analysis for different levels of tegtohata.

¢ These MATLAB files and the ANN training files are Included on the appended media CD
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Arkansas River — Stream-Aquifer Interaction Modeling

ANN Simulation - Testing :All_Scen_GWR_vBBArk_b =JOEs

File

Met River Return Flowe [Ac-fthaalim]

Generate  Plat Wiew  Options k]
SELECTED AMM INFORMATION — : - - i
Delete testing data TYPE: Radial Basis MM (err.Goal=13), (spr=39) =]

|:| inzide training inputs Current Option Mutnkber: 2
mindtnay Fange.

(%) Best (Min) Cobined MSE
) Best (Min) Testing MSE

O Best (Min) Training MSE Hidden layvers:1 | Transtfer Fnoradbas -purelin

O Best (Min) Average MSE Rescale testing data

Murber of Modes = [27 11,2
) Best (Min) Std MSE O "t minnax range. bmber of Modes = [27,11.2]
) Custom Option |z Rescale Factor: | 1.3

MNet River Return Flow - Simulation on Testing Regions

io | i ion | :
Scenario |l lv| Region U
4TS, Origianl Units - GWRR &rkRiver [ ] Output  [NETRetFIow_ &;_‘;‘q(} User Data Ran.. | o | 10 [ zms
Buffers - Movalue=0 - Auto Groups - | L= T TN Mo, Datasets (random) 0
Training: A: 67,5910 11 - Testing: A
B,7.8.9,10.11 Graup:11 Butfers2? 100 T T T ;
Outputs Inputs Mabd-Sted Ao : : :
Outputs O Mrhdx Outputs 0 Mahlx
Limited Training detazet - RAMDOM 50k
Training Dataszet .
E
™ é
o i L of
Statistics I
Diata sets available (27648 E
Data setz uzed (27643 Z 3
Coef. of Carrelation (R-walue).0.96 [(R~20.92) 3 B :
Coef. of Determination (2] :0.92 a2
Moize-to-Signal Ratio s(els(y)  :0.0021134 = a0 k. :
Farecast Bias  :-0.02 Bias ratioc0.0007 3526 :
MSES1 4005 s(e)7.1694 pies . : ;
-150 -100 -50 i} a0 100
Predicted and Chserved Time Series ANM Predicted]A.o-ftiwikm]

in
=
i

AOO e i B . .................... T ......

—&— AN Predicted
—#—— GWS Calculated

as 1 15 2 25 3
Titne Step




11-3

Arkansas River — Stream-Aquifer Interaction Modeling

AHHM Simulation - Testing :All_Scen_GWR_vBBArk_b

File Generate Plot Yiew Options

SELECTED AMM INFORMATION
Delete testing dsta
[] inzide training inputs
mindinax range.

(%) Best (Min) Cohined MSE
() Best (Min) Testing MSE
() Biest (Min) Training MSE
() Best (Min) Average MSE
) Best (Min) Std MSE

{3 Custom Option | =

Rescale testing data
to mindmax range.

1.3

O

Rescale Factor:

River Return Flow Concentration - Simulation on Testing Regions

TYPE: Radial Basiz MM (err Goal=15), (spr=39)
Current Option MNumber; 2

Hidden layvers:1 |

Mutmber of Nades = [27 11 2]

Tranzfer Fncradhas -purelin

Scenanio | a | Region |a
4TS, Qrigisnl Units - GWRRE ArkRiver A Outp ut OI-_I.TF‘LITCD-nc.ﬂ\r}; 5] (73 User Data Ran... ¢ 10 | zreas
Buffers - Movalue=0 - Auto Groups - 21O Mo, Datasets (random) 106
Training: A: 6.7 ,89,10,11 - Testing: A
£,7,59,10,11 Group:11 Buffers2 4500 T T T T T
Outputs Inputs Moblx-Std(duta) :
Qutputs0 Makdx Outputs 0 Mnhdx
Litrited Training dataset - RAMDOM 4000
Training Dataset
M % 3500
Statistics E
Data zets available (27645 E 3000
Data zets used (27645 -
Coet. of Caorrelation (R-walue)1.00 (R"2:0.493) g 2500
Coef. of Determination (r*2):0.99 @
Moize-to-Signal Ratio =(edf=(y)  0.00010097
Forecast Bias  -0.42 Bias ratin:-0.00015133 2000
MSE 23369915 =(e)48.3424 :
1500 1

FPredicted and Observed Time Series

1300 2000

AN Predicted[maiL]

2300 3000 3300 4000 0 4300

4300 —T— T —T— T —T

4000

——a— ApN Predicted
—— G5 Calculated

=
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E
=
2
E
E SSDD .............................................................................................. —
(i)
5]
5
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= :
z :
™ :
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= .
o :
124 :
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= :
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Time Step
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Arkansas River — Stream-Acquifer Interaction Modeling

-
ANM Simulation - Testing :All_Scen_GWR_v8BArk_b
File Generate FPlok View Options L
SELECTED ANM INFORMATION R ——— — i
: ) Delete testing data . Radial Baszis (err.Goal=15], (spr=39) i'vJ
@ Best (Min) Cobined M3E |:| inside training inputs Current Option Mumber: 2
) Best (Min) Testing MSE ptiviind r:n 2 :
{:} Best (Min) Training MSE He. Hidden layers:1 | Transfer Frciradhas -purelin
{:} Best (Min) Average MSE Rescale testing data
Tk f Modes =[27 11 2
) Best (Min) Std MSE O "t minfmax range. Hber of Modes = [27,11,2]
() Custam Option |2 Reszcale Factar:| 1.3
MNet River Return Flow - Simulation on Testing Regions
Scenario [140-Caib_TribRetF || Fegion far ]
— - - ™ - t
4TS, Crigiahl Units - GYWRR ArkRiver [ Output METRetFlow Ca.. | O] 7
Buffers - MoValue=0 - Auto Groups - - 0
Training: A 67,5910 11 - Testing: &
£,7,891011 Group 11 Buffers? &0
Outputs Inputs Makd)(-StaC ko)
Outputs D MAME OutputsD MM 40
Limited Training dataset - RANDOM 20
Training Dataset —
E
e § 0 3
el z :
_— . L -20 ;
Stalistics 1 .
Data sets available 27645 E -40 :
Data zets used  (76S 3 5 :
Coef. of Correlation (R-walue) 097 (R*2:095) 3 3 :
Coef. of Determiration (r*2) :0 95 2 - :
Moize-to-Signal Ratio s(e)f=(y) 00018811 = 100 :
Forecast Bias  -0.38 Bias ratio:0.011556 :
120 :
MSE: 437583  s(eY6E15 i . . :
-150 -100 -50 a a0 100
Predicted and COhserved Time Series AN Predicted]Ac-fthaiim]
1EIIZI....!....!....,....!....,....,....,....
E
§ B o D L T e S B |
in
e :
g |:| ................................................................ —
=
[T
c - W
% B I L B B - & PR ,-.' ..................................................... A
i : !
by : :
= : : ; :
[P V| I |- 0. oo - e S B e .- —|
B : : ——&— AN Predicted
i ; : ; 5 : ——— GMS Caloulated
_150|||||||||i|||||||||||||||||||||||||||||
u] 100 200 300 400 200 B00 oo oo
Time Step
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Arkansas River — Stream-Acquifer Interaction Modeling

ﬂ AMM Simulation - Testing :All_Scen_GWR_viBArk_b

(=]

File Generate Plok View Options

SELECTED ANM INFORMATICN

: : Delete testing deta T¥PE: Radial Basis MM (err. Goal=15), (spr=39) 2]
% gg;t Em::g ?22::1?“'1“&'5 |:| inside training inputs Current Option Mumber: 2
{:} Best (Min) Training MSE PSS FANGE. Hidden layers:1 | Transfer Fhciradhas -purelin
{:} Best (Min) Average MSE Rescale testing data
Mumber of Modes = [27,11,2
) Best (Min) Std MSE O i minfmax range. Hber of Hodes = [27,11,2]
() Custom Option |2 Reszcale Factar:| 1.3
River Return Flow Concentration - Simulation on Testing Regions
Scenario [140-Caib_ TribRetr | Region [an ™
— - - ™ — 1
i Crd ke Soraive 8] Output. founcenn Qi ieren | L1
uffers - Novalue=0 - Auto Groups - — . 1
Training: A 67,5910 11 - Testing: &
£,7,891011 Group 11 Buffers? 4500 T T ! T T
Outputs Inputs Makd)(-Stel ko) : . ; :
Outputs0 MabX Outpots0 Mokt
Limited Training dataset - RANDOM 4000
Training Dataset
= = 3500
s E
Statistics E
Dsta zets available (27645 3 3000
Data zets used 76 E
Coef. of Correlation (R-walue)1.00 (R2:0.99) g 2500
Coef. of Determination (r*21:0.99 o
Moize-to-Sighal Ratio s(el=(y) 000010334
Forecast Bias  :-3.96 Bias ratio:-0.0014264 2000
MSEA87TE.27S6  =(e)43.3391 ein : : : : :
1500 2000 2500 3000 3500 4000 4500

Fredicted and Chserved Time Series AR Predicted[mgiL]

——8— AnN Predicted
—#—— WS Calculated

3000

2300

2000

River Return Flove Concentration [maiL]

1SDD 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
0 400
Time Step
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Arkansas River — Stream-Aquifer Interaction Modeling

e

AMN Simulation - Testing :All_Scen_GWR_vIBArk_b

File Generate Plot Wiew Options

Delete testing data
[ inside training inputs
mirdtna Fange.

(%) Best (Min) Cobined MSE
() Best (Min) Testing MSE
() Best (Min) Training MSE
() Biest (Min) Average MSE
() Best (Min) Stol MSE

(7 Custom Option |2

D Rescale testing data
to minfmax range.

Rescale Factor: | 1.3

Fredicted and Chserved Time Series

SELECTED AMM IMFORMATION

T%PE: Radial Basis MM (err Goal=15), (spr=33)
Current Optian Mumber: 2

Hidden layvers:1 |

Murnber of Modes = [27 11 .2 ]

Tranzfer Frcradhas -purelin

Met River Return Flow - Simulation on Testing Regions

SCENano [140-Callb_TribRetF lv| Region [8
4TS, Origianl Units - GWRR ArkRiver [ Qutput  [WETRetFlow Ca. ) () User Data Ran... o Mo =
Buffers - Movalue=0 - 8uto Groups - = 21T Mo, Datasets (randam) 1
Training: A 67,59,.10,11 - Testing: A
67,589,101 Group:11 Buffers? 20 T T T
Outputs Inputs Mobdx-Stel suta) \ \ |
Outputs O MAMX Outputs O Mak T s R R R
Limited Training datazet - RARNDOM ; . .
Training Datazet iy D]
E '
[l ! O
] E A0 s i
Statistics I '
Data sets available 27648 E 20 H——
Data sets uzed 128 E E
Coef. of Correlation (R-value)085 (R*Z073) & 30 B
Coef. of Determination (r*2) 067 g :
Moise-to-Signal Ratio s(e)is(y) 00078600 @ -40 thb bbbty
Forecast Bias  :-0.33 Bias ratio:0.01042 i E
MSE: 149741 =(e): 3. 8696 G L i E E E
-60 -40 -20 0 20

AMM Predicted]Ac-ftiiim]

[
o

-
[}

[}

Met River Return Flowe [&c-ftiwtim]

——8— ApN Predicted
—#— WS Calculated

Time Step
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ﬂ AMM Simulation - Testing :All_Scen_GWR_viBArk_b

File Generate FPlok View Options

SELECTED ANM IMNFORMATICN

. H H - = _A. |
@ e Delete testing data TYPE: Radial Bazis MM (err.Zoal=15), (spr=33) =
O Best (Min) Testing MSE |:| inside training inputs Current Option Mumber: 2
{:} Best (Min) Training MSE PSS FANGE. Hidden layers:1 | Transfer Frcradhas -purelin
() Best (Min) Average MSE Rescale testing data
= Murnber of Modes = [27 11,2
) Best (Min) Std MSE O "t minfmax range. Hrber of Hodes = [27,11,2]
() Custom Option |2 Reszcale Factar:| 1.3
River Return Flow Concentration - Simulation on Testing Regions
Scenario [1an.caie_TricketF v Region s [v]
P p : 1
4TS, Crigianl Units - GWRR ArkRiver e Output OLUTELTCONGArk | v O User Data Ran... o 0| 1z
Buffers - Movalue=0 - Auto Groups - O Mo, Datasets (random) 1t

Training: A 67,5910 11 - Testing: &

£,7,591011 Group 11 Buffers? 4400
Outputs Inputs Makd)(-StaC ko)
Outputs0 MakX Outputs0 Mokix 4200
Lirmited Training dataset - RANDOM
Training Dataset 4000
| 3
L] £ 3800
Statistics E
Dsta zets available (27645 E: 3600
Data sets used 128 E
Coef. of Correlstion (R-value]:0.99 (R*2:099) W5 3400
Coef. of Determination (r*21:0.95 o
Noise-to-Signal Ratio  s(e)isty) 000016225 200
Faorecast Bias  -7.56 Bias ratio:-0.0023174
3000 0 g
MSE 1708 443 =(e)d41 3333 ' | H
2800 L L L
2500 3000 3500 4000 43500
Predicted and COhserved Time Series AN PredictedmailL]
4400 ——4————————————F—+———+—— 77—+ "+ T
4200 B oo % _____________ J: ______________ 5_ _____________ % _____________ J: ——8— AN Predicted ]
[® ' ' ! ! ! —— G Calculated
4000 ; | 2 ; :
3800 ' ; - : 2
3600 ; - : -

3400

3200

000

River Return Flove Concentration [maiL]

2800
0

Time Step
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Arkansas River — Stream-Aquifer Interaction Modeling

n AMM Simulation - Testing :All_Scen_GWR_viBArk_b

File Generate Plot Miew Options u

SELECTED AMM INFORMATION — - — -
Delete testing data T%PE: Radial Basis MM (err Goal=135), (spr=33)

D inside training inputs Current Optian Mumber: 2
mirdtna Fange.

(%) Best (Min) Cohined MSE
() Best (Min) Testing MSE
() Best (Min) Training MSE
O Best (Min) &verage MSE D Rescale testing data
(:) Best (Min) Std MSE to minfmax range.

(73 Custom Option |2 Rescale Factar:| 1.3

Hidden lavers:1 | Tranzfer Fnoradbas -purelin

Murnber of Modes = [27 11 .2 ]

Met River Return Flow - Simulation on Testing Regions

SCENaNo [140-Callb_TribRetF [v| Region [7
- - - T — t
4TS, Crigianl Units - GWRR ArkRiver [ Outp ut NETRetFlow_Ca._[w] O User Data Ran... o 0 m
Buffers - Novalue=0 - Auto Groups - 1) Mo, Datasets (random) fil
Training: A 67,59,10,11 - Testing: A
£,7,5910,11 Group:11 Buffers2 20 T T T T
Outputs Inputs Mok -Stol Auta) | ] | \ i
Outputs0 Mahl Outputs 0 Mok ] ' ! ' '
Limited Training datazet - RARNDOM h
Training Datazet — a0 !
E 1
i E -40 :
Statistics i
Data zets available (27645 E -E0
Data =ets uzed 128 E
Coet. of Correlstion (R-valuer076 (R*2057) & -80
Coet. of Determination (r*2):0.55 g
Moise-to-Signal Retio s(s)isty) 00031370 @100
Forecast Bias  :1.50 Bigs ratio:-0.017737 a0
MSE: 127 7527 =(e)11.3028 S
-140 120 -100 -80 -0 -40
Fredicted and Ohserved Time Series AN Predicted]Sc-fthavikm]
N F 7
: : l l 1| —8— ANN Predicted
= 0------------ fommmmmmee A P fommmmeoo - -
g ' : ! ' e GMWS Calculated
= : : ] : ; ]
g i j :L 5 : :
z : : : : :
[w]
i . . ; . 3 .
c . i
S ' 1
T i 3 _
i
b
= -
fr i
L oaxp : : . : : : -
_-1 4D 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1
20 40 B0 g0 100 120 140

Time Step
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AMM Simulation - Testing :All_Scen_GWR_v3BArk_b

File Generate Plok View Options L

SELECTED ANM IMNFORMATICN

£ H H o = _A.
& e Delete testing data TPE: Radial Easziz MM (err.Gaoal=13], (spr=39) =
O Best (Mir) Testing MSE |:| insidn.a training inputs Current Option Mumber: 2
O Best (Min) Training MSE PSS FANGE. Hidden layers:1 | Transfer Fhcradhas -purelin
O Best (Min) Average MSE Rescale testing data
Murnber of Modes = [27 11,2
) Best (Mir) Std MSE O i minfmax range. Hmker of Mades = [27,11,2]

() Custom Option |2 Reszcale Factar:| 1.3

MNet River Return Flow - Simulation on Testing Regions

Scenaria [140-Calib_TribRetF v| Region [z el
4TS, Crigianl Units - GWRR ArkRiver | Dutput METRetFlow Ca. .v O U=zer Data Ran... P o] 4=
Buffers - Novalue=0 - Auto Groups - | = 2O Mo, Datasets (random) e
Training: A 67,5910 11 - Testing: &
£,7,891011 Group: 11 Buffers? -10 T T T T
Qutputs Inputs hinhdX-StdlAuto) ] | ] \

Outputs O MAME Outputs O MAMX 20 pennnns bbbl bt bbb g
Limited Training dataset - RANDOM Ao st EEEH P P :
Training Dataset _ : : : -
£ g anp N
| = ' , @
. _— O 1 Fommmnnn SREEEEEE A1
Stalistics f ' : o
Dista zets available (27645 E B0 p-------- :- -------- E -------- 5
Datas sets used 128 Ei I ' ot
: ® -tof-------- o Rl 5 L i
Coef. of Carrelation (R-walue):0.86 (R*2:0.74) I ' e O@? o] !
Coef. of Determination (r+2) :0.74 2 B0f----- P sreseeee- > -u:-” ------- A ERREEREEE
Moise-to-Sighal Retio s(e)f=(y)] 00040902 o a0 i_ L i E J: J:
Forecast Bias  :-0.34  Bias ratic:0.0054559 Pl ; ;
100 p---ee- > N ERREEE SEEEEEEE EEEEEEEEE EECEEEPERE
MSE43 5700 s(e1f 5235 i Ll ; ; ;
-120 -100 -50 -60 -40 =20
Predicted and Chserved Time Series A1 Predicted] Aot itm]
1] —
g ................................................................ -
bt
Z T e A EEE Y2 i o |
z : :
]
ic b e R B T s L SRR R e R R R R i
c . I
=t i .
m . :
i A S e e N B S W S M e L R -
[ i ’
= ' '
i : ,
® Nttt TTTTTToTRTToToTToomoos i 91 — = AMN Predicted  [---7
= ' 1 1
1 ! t| —— GMS Calculated
| 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1
40 B a0 100 120 140

Time Step
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AMM Simulation - Testing :All_Scen_GWR_viBArk_b

™

File Generate Plot Wiew Options u
SELECTED AMM INFORMATION TVPE: Fadial Basis NN (21t Goal=15), (pr=39) +
: . Radial Basiz et Goal=15), (spr= L
@ Best (Min) i-obined MSE D inDs'iaclieetet:aEiitil:ggiz?js Current Optian Mumber: 2 m
() Best (Min) Testing MSE - :
O Best (Min) Training MSE PR FENGE. Hidden lavers:1 | Tranzfer Fnoradbas -purelin
O Best (Min) &verage MSE Rescale testing data _
) Best (Min) Std MSE Ot minfnax range. Mumber of Modes = [27,11,2]
(7 Custom Option |2 Rescale Factar:| 1.3
River Return Flow Concentration - Simulation on Testing Regions
SCENaro [140-Calb_TribRetF " +| Region [5 [v]
4TS, Qrigianl Units - GWRR ArkRiver e Outp Ut BRI Canaar ] v (") User Data Ran... o o =
Buffers - Movalue=0 - Auto Groups - 1) Mo, Datazets (randam) ¢
Training: A 67,59,10,11 - Testing: A
67,589,101 Group:11 Buffers? 3600 T T : : T T
Outputs Inputs Mok -Stol A uta) ] | ] | ] o
Outputs O MAMX Outputs 0 MAM 3500 ----- bbbl bl il [leitckls b by
Lirited Training dataset - RAMDCM 240 Lo oo rrEE v EEEER T el L]
Training Datazet ! ! ! ! ! !
= s e
hd = ' ' \ | ' T
o E mo0f----- pe oo A Byt e
Statistics o : : : P < U
Data zets available (27645 T H00f----- EREEEE R Ros--- homme 1}:} ----- - -853- -
Data zets uzed 128 & : : : : ,~o : :
o B000 p-----de----- e oo
Coef, of Correlgtion (R-value)0.96 (R"2:093) g ! ! i ! !
Coef. of Determination (r"2) :0.93 = 2800 (----- SREEEEE - - - IEEEEE SAREEED reene
Moise-to-Signal Ratio  s(e)isty) 000033941 i : et i i ]
ForecastBias 182  Bias ratio:0.00067703 o : 5
2700 + REEEEE Fe---- Tem--- A LECEEEE
MSE 18001206  =s(e)42.4275 - i ; i ; .
2600 L, H H L L H H
25600 2700 2500 2300 3000 300 5200 3300
Fredicted and Ohserved Time Series A Predicted[meilL]
»0——¥F——F———— 7T
= : : | —e— ann precicted
=] . v '
E 1 1 | —H—— GMWS Calculated
T 3400 (- oo mem e EREEEEREES T P TR 4 : N
i=] ' ' '
& , , ,
= | P , , :
B 00 (B oo B e s R NI R R Lo .
cC 1 ] 1
(=] 1 ] 1
& , , ,
= ; : :
2 3000 ----- T VR e e i S e T R R .
[Ty 1
c 1
5 ,
i ,
] ECLETTTTE R -
] , i =
= ' ' |
IS , , :
ZEDD 1 1 1 1 I I |
1] 20 40 [=10] go 100 120 140

Time Step
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AMM Simulation - Testing :All_Scen_GWR_viBArk_b

File Generate Plok View Options L

. I i = = .A' a
€ Delete testing data TPE: Radial Easziz MM (err.Gaoal=13], (spr=39) =
O Best (Mir) Testing MSE |:| insidn.a training inputs Current Option Mumber: 2
O Best (Min) Training MSE PSS FANGE. Hidden layers:1 | Transfer Frcradhas -purelin
O Best (Min) Average MSE Rescale testing data

Murnber of Modes = [27 11,2
) Best (Mir) Std MSE Ot minfmax range. Hmker of Mades = [27,11,2]

() Custom Option |2 Reszcale Factar:| 1.3

MNet River Return Flow - Simulation on Testing Regions

Scenaria [14n-calis_TribRetF 'v| Region [a "
e - . — t
4TS, Crigiahl Units - GYWRR &rkRiver [ Output NETRetFlow Ca | v O User Data Ran... [ 0 1=
Butfers - Novalue=0 - Auto Groups - 1) Mo, Datasets (random) 18
Training: A 67,5910 11 - Testing: &
6,7,569,1011 Group:11 Buffers? a T T T TS
Qutputs Inputs hinhdX-Std;Auto) ] | ] \
Outputs 0 MM Outputs0 Mkix A0 p-------- Fommmsee- ARk Rhihbhhbty
Limited Training dataset - RANDOM i | i
Training Detaset I bbb bbb (it (R N
E ' ' '
v L
- i I : o :
Statistics Ty | S Fommesees e n@g R LR
Dista sets available | 27648 z I : ng :
& : : ' h
Dats sets used 128 2 S0peeeeeees Fooooooes R e e A bbb stz
Coef. of Correlation (R-valug):0.97 (R"2:0.93) 3 o R :L _______ ;if:r@r"?QJi ________ J: _________
Coef. of Determination (r*21:0.94 g ' o ' !
Moise-to-Signal Retin  s(eifs(y) 00029297 Oty i RO S P R
ForecastBias (064 Bias ratio 0028372 Pl 5 ;
B0 p------- Eh ot it PRkt
MSE:21 1327 s(er4.597 : 5 5 5
( ) -an i L L L
100 -&0 &0 -40 -20 0
Fredicted and Observed Time Series AN Predicted[&c-thwviam]
g
E s
g a
= : T
[m]
ic .
c :
2 S 4 ! : : 1] —=— ANM Predicted 4
= a4l i i E E 1| ——— GMS Calculated
I 3 ! ! : : : :
[ | R s i FEERREIESEEEEE i R U P R ]
® | ] v . , i
= d i i i , i
_1 DD 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1
0 20 40 B0 a0 100 120 140

Time Step
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imulation - Testing :All_Scen_GWR_vBBArk_ O s
Bl AN Simulati Testing :AlLS GWR_vOBArk_b %
File Generate Plot Miew Options u
SELECTED ANNINEORMATION TPE: Radial Basis NN (err Goal=15), (spr=33) (c%a]
: : Delete testing data : e i o b i =
@ Best (Min) i-obined MSE D inside training inputs Current Optian Mumber: 2

() Best (Min) Testing MSE
) Best (Min) Training MSE
O Best (Min) &verage MSE D Rescale testing data
(:) Best (Min) Std MSE to minfmax range.

(7 Custom Option |2 Rescale Factar:| 1.3
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-
B AN Simulation - Testing :All_Scen_GWR_v8BArk_b ™ =
File Generate FPlok View Options L
SELECTED ANM INFORMATICON TVPE. Readial Basis NN (arr Goal=15), (spr=33)
: . Radisl Basis err.Goal=15), (spr=
@ Best (Min) Cobined M3E |:| inDs'iaclﬂeetet::iitier;izztjs Current Option Mumber: 2
() Best (Mir) Testing MSE - :
{:} Best (Min) Training MSE PSS FANGE. Hidden layers:1 | Transfer Fhciradhas -purelin
{:} Best (Min) Average MSE Rescale testing data
Mumber of Modes = [27 11 2
) Best (Min) Std MSE Ot minfmax range. Hrber of Hodes = [27,11,2]
() Custom Option |2 Reszcale Factar:| 1.3
Met River Return Flow - Simulation on Testing Regions
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Training: A 67,59,10,11 - Testing: A

~ o
B AN Simulation - Testing :All_Scen_GWR_v8BArk_b =) oE3
File Generate Plot Miew Options u
SELECTED AMM IMFORMATION ey - e o
(5) Best (Win) Cobined MSE Delete testing data Rode B G OoR N e D) B
O Best (Min) Testing MSE D inside training inputs Current Optian Mumber: 2
(:) Best (Min) Training MSE PR FENGE. Hidden lavers:1 | Tranzfer Fnoradbas -purelin
O Best (Min) &verage MSE Rescale testing data _
) Best (Min) Std MSE O o minfnax range. Murmber of Modes = [27,11,2]
Custor Option | 2 Rescale Factor: | 1.3
C
River Return Flow Concentration - Simulation on Testing Regions
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AMM Simulation - Testing :All_Scen_GWR_v3BArk_b

File Generate FPlok View Options L

SELECTED ANM INFORMATICN

2 : : _ — [
€ Delete testing data T%'PE: Radial Easziz MM (err.Gaoal=13], (spr=39) =l
O Best (Mir) Testing MSE |:| insidn.a training inputs Current Option Mumber: 2
{:} Best (Min) Training MSE PSS FANGE. Hidden layers:1 | Transfer Fhciradhas -purelin
{:} Best (Min) Average MSE Rescale testing data

Murnber of Modes = [27 11,2
) Best (Mir) Std MSE Ot minfmax range. Hmker of Mades = [27,11,2]

() Custom Option |2 Reszcale Factar:| 1.3

MNet River Return Flow - Simulation on Testing Regions
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ANM Simulation - Testing :All_Scen_GWR_v8BArk_b
File Generate Plok View Options L
SELECTED ANM INFORMATION TVPE Radial Basis NN (a7 Boal=15), fepr=35) -
: . Radial Easis err.Goal=15), (spr= L)
@ Best (Min) Cobined M3E |:| inDs'iaclﬂeetet::iitier;izztjs Current Option Mumber: 2 i
() Best (Mir) Testing MSE - :
O Best (Min) Training MSE PSS FANGE. Hidden layers:1 | Transfer Fhcradhas -purelin
O Best (Min) Average MSE Rescale testing data _
) Best (Min) Std MSE Ot minfmax range. Hurmber of Modes = [27,11,2]
() Custom Option |2 Reszcale Factar:| 1.3
River Return Flow Concentration - Simulation on Testing Regions
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u AMH Simulation - Testing :All_Scen_GWR_vOArk

File Generate Flat View Options L

SELECTED ANM INFORMATICR —— . - -
Delete testing dats TYPE: Radial Basziz MM (err .Goal=15), (spr=39)

|:| inside training inputs Current Option Mumber: 2
miRmEs Fange.

() Best (Min) Coklined MSE
() Best (Min) Testing MSE

O Eest (Min) Training M5SE Hididen layvers:l | Transtfer Fnciradbas -purelin
{:} Eest (Min) Average MSE Rescale testing data

Mumber of Modes =[21,30,2
) Best (Min) Std MSE D) o minimax range. urmber of Modes = [21,30,2 ]

() Custom Option | 2 Rescale Factor: | 1.3
Met River Return Flow - Simulation on Testing Regions
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ﬂ AMN Simulation - Testing :All_Scen_GWR_vBArk

File Generate Plot Wiew Options

Drata zets available 25050

Data zets uzed (28030

Coef, of Correlgtion (R-value)1.00 (R"2:099)
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(%) Custom Option | 2 Rescale Factar:| 1.3
River Return Flow Concentration - Simulation on Testing Regions
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AMM Simulation - Testing :All_Scen_GWR_vBArk

File Generate Plot Yiew Options

SELECTED AMM INFORMATION
Delete testing data
[ inside training inputs
mirdtnas Fange.

() Best (Min) Cobined MSE
() Best (Min) Testing MSE
() Best (Min) Training MSE

O Best (Min) &verage MSE Rescale testing data

O

() Biest (Min) Stof MSE

to minfmax range.

T%PE: Radial Basis MM (err Goal=15), (spr=33) ,
Current Optian Mumber: 2 l.

Hidden layvers:1 |
Murnber of Modes =[21 30,2 ]

Tranzfer Frcradhas -purelin

(%) Custom Option | 2 Rescale Factar:| 1.3

Met River Return Flow - Simulation on Testing Regions
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AMM Simulation - Testing :All_Scen_GWR_v3Ark

File Generate Flok View Options L

SELECTED ANM IMNFORMATICN

: i i = = [ ]
O Bosi (e Gt Tt Delete testing dats TYPE: Radial Bazis MM (err.Zoal=15), (spr=33) =
) Best (Mir) Testing MSE [ insidle training inputs Current Option humber:2
{:} Best (Min) Training MSE PSS FANGE. Hidden layers:1 | Transfer Fhciradhas -purelin
{:} Best (Min) Average MSE Rescale testing data
Murnber of Modes = [21,30,2
() Biest (Min) Std MSE O ta mindma range. urnber of Modes =[21,30,2]

(¥ Custom Option |2 Reszcale Factar:| 1.3

River Return Flow Concentration - Simulation on Testing Regions
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AMM Simulation - Testing :All_Scen_GWR_v3Ark

File Generate FPlok View Options L
SELECTED ANM INFORMATION : : -
_ ; Delete testing data TYPE: Radial Bazis MM (err.Zoal=15), (spr=33) o
O Best (M!nj Cablned ME |:| inside training inputs Current Option Mumber: 2
() Best (Min) Testing MSE o
{:} Best (Min) Training MSE HE- Hidden layers:1 | Transfer Fhciradhas -purelin
{:} Best (Min) Average MSE Rescale testing data
Tk f Modes =[21,302
) Best (Min) Std MSE Ot minfmax range. Hber of Hodes = [21,30,2]
(&) Custom Option |2 Reszcale Factar:| 1.3
MNet River Return Flow - Simulation on Testing Regions
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2T e ooy ] Ouput SRR S v e iy | ]
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!I AMM Simulation - Testing :All_Scen_GWR_v3Ark

File Generate Plok View Options

SELECTED ANM INFORMATICN

. H H - = A.
O Delete testing data T'PE: Radial Easziz MM (err.Gaoal=13], (spr=39) 3
) Best (Min) Testing MSE |:| inside training inputs Current Option Mumber: 2
{j} Best (Min) Training MSE PSS FANGE. Hidden layers:1 | Transfer Fhcradhas -purelin
{:} Best (Min) Average MSE Rescale testing data

Number of Modes =[21 30,2
) Best (Mir) Std MSE O o minfmax range. Hmker of Mades = [21,30,2]
(%) Custom Option |2 Reszcale Factar:| 1.3
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AMM Simulation - Testing :All_Scen_GWR_v3Ark
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AMM Simulation - Testing :All_Scen_GWR_vBArk
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AMN Simulation - Testing :All_Scen_GWR_vBArk
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Arkansas River — Stream-Aquifer Interaction Modeling
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AQUIFER-TRIBUTARIES INTERFACE MODELING
All_Scen_GWR_v8BTrib_c Overall and Baseline Predictions Analysis
These reports correspond to tAHd Scen GWR v8BTrib ¢ ANN predictions. These

results are generated on cases that meet the fitethe training dataset (Figure 4.12).

Tributary — Stream-Aquifer Interaction Modeling
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AMN Simulation - Testing :All_Scen_GWR_v8BTrib_c
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u AMM Simulation - Testing :All_Scen_GWR_v8BTrib_c
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u AMM Simulation - Testing :All_Scen_GWR_v8BTrib_c

File Generate Plot Wiew Options u

SELECTED AMM INFORMATION e . —
Delete testing data T%PE: Radial Basiz MM (err Goal=13), (spr=200) v:

D inside training inputs Current Optian Mumber: 5
mirdtra Fange.

(%) Best (Min) Cohined MSE
() Best (Min) Testing MSE
) Best (Min) Training MSE
O Best (Min) &verage MSE D Rescale testing data
(:) Best (Min) Std MSE to minfmax rancge.

(7 Custom Option |2 Rescale Factar: | 1.3

Hidden lavers:1 | Transfer Fnoradbas -purelin

Murnber of Modes =[32,5,2 ]

Met Tributary Return Flow - Simulation on Testing Regions

SCenaro [1aocaib_TribRetF || Fegion [§
- : p ™ ey t
2T5, Simulation grouping areas - - [ Outp Ut [METRetFlow Ca |w] (") User Data Ran... o 0| 1w
Trairingg A 6,59,10,11 - Testing: & 210 Mo. Datasets (rarcom) 1o
56,5910 11 Group:12 Butfers2 Outputs
Inputs hinhdx-Stol Auto) Outputs O Mahd -15
Outputz0 Makdi Limited Training
tataset - RANDOM Training Dataset -20
-25
b § .30
v] E
o ; LS5
Statistics I
Data zets available (15147 E -40
Data =ets uzed 130 E e
Coet. of Correlstion (R-value)0.95 (R*2:0.90) B 5
Coet, of Determination (r*2) :0.86 2 =50 .' -------
Moise-to-Sighal Ratio s(e)s(y) 00076015 = 55 i_
Forecast Bias 1.1 Bigs ratio:-0.03443 E
| gt
MSEE 4974  =(e) 2549 i E E
=70 -E0 -50 -40 -30 =20 -10
Fredicted and Ohserved Time Series AN Predicted]Sc-fthaviim]
T —FF7—
E E : E E : E
§ A0 e e TR RS e TR A o+ =t Sy T P TITr 7
= . : i i .
Y I [ . £ el : L S i
z ' i ;
o ' ' '
e . : :
£ 40 g g - - p R PR - EREERREEEEEEEEEE R R R EEEE R R R EREREEEEEEEE R Fommeeoes .
= 1 1 1 1
ki ' ' | | '
= i ] a : :
Pl o el Hkhhhhhhhhh FERR b e e ATt FeTTmeemeees .
a3 1 ] 1 1 1
= i . : : .
£ i . : : *
(ol - REEEEEEEEEEE AR S ARRREREEEEEEED P REEEEEEEEEEEE: 4 —— AN Predicted |-~
g : : ; ; i| —— eMS Calculsted
_'I,TD 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1
1] 20 40 B0 g0 100 120 140

Time Step




II-56

Tributary — Stream-Aquifer Interaction Modeling
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56,5910 11 Group:12 Butfers2 Outputs

Inputs hinhd}-Stdf Auto) Outputs O hnhd 3600 T T T
Outputs 0 knkd Limited Training : : \
dataset - RANDOM Trairing Dataset 3500 f-e-nn-e- - remeeens ﬁ -----
3400 foemame . JETETIT AL
et i VLN S
= = 3300 p-------- p L e
] E : L :
Statistics E 3200 p-------- TR FEE et iRt
Data =ets available (15147 3 ; ;
Data zets used 116 & 3100 po-oomoee oo g R R
Coef. of C lati R-value)0.99 (R*2:0.95 0 , H
oet. of Carrelstion (R-value) [l 1 e B e G e
Coef. of Determination (r*2) :0.93 o " ' '
Moise-to-Signal Retio  s(e)fs(y) 000029605 2000 beemanaas L S e T
Forecast Biaz  :-25.46  Bias ratio-0.0084525 ; ; ;
2800 F---- - - temmmmm- FREEEEEEE FREEREEEES
MSE 143286354  =(e)37.8532 5 i E E E

700 .
2600 2800 3000 3200 3400 3600
Fredicted and Chserved Time Series AN Predicted[mgi]

3600 S E S ———T ———T ———T— ———T
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Tributary — Stream-Aquifer Interaction Modeling

AMM Simulation - Testing :All_Scen_GWR_v8BTrib_c

File Generate Plot Wiew Options u

SELECTED AMM INFORMATION — - - -
Delete testing deta T%PE: Radial Basiz MM (err Goal=13), (spr=200)

D inside training inputs Current Optian Mumber: 5
mirdtna Fange.

(%) Best (Min) Cohined MSE
() Best (Min) Testing MSE
() Best (Min) Training MSE
O Best (Min) &verage MSE D Rescale testing data
O Best (Min) Std MSE to minfmax range.

() Custom Option |2 Rescale Factar:| 1.3

Hidden layvers:1 | Transfer Fnoradbas -purelin

Murnber of Modes =[32,5,2 ]

Met Tributary Return Flow - Simulation on Testing Regions

SCenano [1aocaib_TribRetF  |w| FRegion [+
275, Simulation grouping areas - - [ ] Outp ut FETRatF o o] (") User Data Ran... o to [y
Training: & 6,9,9,10,11 - Testing: A; B | =220 Mo, Datasets (rancom) 0o

56,5910 11 Group:12 Butfers2 Outputs
Inputs nkdx-Stoi Auto) Outputs O Mokl
Output=0 Makdi Limited Training
datazet - RANDOM Training Datazet

Statistics
Drata zets available (15147

Data zets uzed 130

Coef, of Correlation (R-value)0.93 (R"2:0.86)
Coet, of Determination (r*2):0.64
Moise-to-Sighal Ratio s(e)f=(y) 00095631
Forecast Bias  :-2.05 Bias ratio:0.21752

GMS Calculated[Ac-thwkm]

MSE10745  =(e)X3.275

Fredicted and Ghserved Time Series

Met Tributary Return Flowe[Ac-ialim]

i
100 120 140

Time Step
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Tributary — Stream-Aquifer Interaction Modeling

AHHN Simulation - Testing :All_Scen_GWR_vBBTrib_c

File Generate Plot Yiew  Options u

SELECTED AMM INFORMATION

Delete testing data
D inside training inputs Current Option Mumber: S
miknEs Fange.

TYPE: Radial Basiz MM (err Goal=15), (spr=200)

(%) Best (Min) Cobined MSE
() Best (Min) Testing MSE
() Best (Min) Training MSE
(:} Best (Min) Average MSE D Rescale testing data
(:} Best (Min) Std MZE to mindmax range.

) Custom Option |2 Rescale Factor: | 1.3

Hidden layers:1 | Transfer Fncradbas -purelin

Mumber of Modes =[32 52 ]

Tributary Return Flow Concentration - Simulation on Testing Regions

Scenaria [140-Calib_TrioRetF [v| Region [11
275, Simulation grouping areas - - || Outp Ut [oUTPUTCOReTrE | v () User Data Ran... ¢ o jw
Training & 6,8,9,10,11 - Testing: A e | 1) Mo Datasets (randorm) 100

6,8,910 11 Group:12 Buffers2 Cutputs

InpLts hMnhdx-Stel Auto) Outputs O Mohdx 3300 T T T T
Outputs 0 MnkdX Limited Training | ] | ]
dataset - RANDOM Training Dataset 2400 Bl B xRy b
00 fommene- . NP S
: LG o
G argicii) SEEREEEE - R R LR,
|| E i LB
— s = 2900 f-------- r R
Statistics £ : 3
Data etz avallable 115147 ER: U SEREREES - PP PR RT P
Data sets used 130 B ' '
2700 beeeee--- Fe-s !
Coef. of Correlation (R-value0.96 (R"2:0.4935) g 1
Coet. of Determination (r*2) :0.86 S 2R00 F--er
Moize-to-Signal Ratio =(e)is(y) 000029255 2800 o
Forecast Biaz 3533 Bias ratio:0.01 3586 e
2400 p-------- -
MSE 43924802  =(e)B6.2755 2300 E
2400 2600 2600 3000 3200 3400
Fredicted and Observed Time Series AMN Predictedmatl ]
¥ ——]7 7 T
: : E ! 1| —=— AN Predicted
3200 (R ----------- Fomeomeiees T LT TP PLEE P RCELEEL R T PP LRPTE ] —— GMS Calculated |----—
3000 - ST T e  EREECECE Fosmmemeoeanes S CERCRCET TR .
2800 ---------- . e R PP EEE EEEEEEET R EEEEET T R RREEEEE —

Tributary Return Flow Concertration [maiL]
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All_Scen_ GWR _v8Trib_a Overall and Baseline Predictions Analysis
The following reports correspond to th&l _Scen GWR v8Trib_a ANN predictions.

These results are generated on cases that megitdte on the training dataset (Figure

4.24).

Tributary — Stream-Aquifer Interaction Modeling

u AMN Simulation - Testing :All_Scen_GWR_v3Trib_a

File Generate Plot Yiew Options ~

SELECTED AMM INFORMATICN

- - - - - T
Delete testing cata TYPE: Radial Baziz MM (etr Goal=15), (zpr=35) =

8 g:i Em::g ?2:,[':1?;”88; |:| inEide training inputs currert Option Murnber: 2
O Biest (Min) Training MSE minANEX range. Hidden layer=1 | Transfer Frcradbas -purelin
O Eiest (Min) Average MZE Rescale testing data
Mumber of Modes = [32 5,2
) Best (Min) Std MSE O i v rarge. umber of Modes = [32,5,2]
() Custom Option | 2 Rescale Factar: | 1.3

MNet Tributary Return Flow - Simulation on Testing Regions

Scenario [ar [v| Redgion [ar ,
2T5, Simulation grouping-aress only - e Output [NETREtFlow Ca. O Uzer Data Ran... e | 0] qaser
Excluding grouping area 7 - - ] = 1) Mo, Datasets (randorm) e
Training: &: §,559,1011 - Testing: 4:
£5,5,9,10,11 Group:12 Buffers2 Cutputs 20

Inputs Mokd-StdlAuto) Outputs O Mnhkix
Cutputs 0 MibdiC Lirited Training
datazet - RANDOM Training Datazet 0

Statistics
Diata sets available (15147

Data setz used 15147

Coef. of Correlation (R-value)0.99 (R*2:0.95)
Coef. of Determination (r*2) :0.95
Moise-to-Signal Ratio  s(e)s(y) 00025335
Forecast Biaz  :-0.08 Bims ratio:0.009375

GMS Calculated[Ac-thakim]

MSE4 6703 =(e)2 1611

-8 &0 -40 20 D 20
Fredicted and Chserved Time Series AMM Predicted]Ac-ftiwtim]

20 _ _ :

—&— AMM Predicted
: 3 : : : o | = GME Calculated
&0 ! I 5 i ! | 5 | ! i 5 I ! i 1 T N T 1
0 0.2 04 0.6 05 1 12 1.4 16 1.8 2
Time Step

Met Tributary Return Flowe [Se-tisaim]
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Tributary — Stream-Aquifer Interaction Modeling

B ANN Simulation - Testing :All_Scen_GWR_v8Trib_a = [=

File Generate Plok Yiew  Options ~
SELECTED AMM INFORMATION —— . - - —
Delete testing data T%PE: Radial Basis MM (err Goal=15), (spr=33) l'vj’:

D inzide training inputs Current Optian Mumber: 2
mirdna Fange.

(%) Best (Min) Cohined MSE
) Best (Min) Testing MSE
) Best (Min) Training MSE
O Best (Min) &verage MSE D Rescale testing data
(:) Best (Min) St MSE to minfmax range.

() Custom Option |2 Rescale Factar:| 1.3

Hidden lavers:1 | Tranzfer Fnoradbas -purelin

Murnber of Modes =[32,5,2 ]

Tributary Return Flow Concentration - Simulation on Testing Regions

Scenario [an [v| Region [ar
2TS, Sirulation grouping-aress anly - ‘A Output  [GUTRUTEARETHB VO User DataRan.. | o [10] e
Excluding grouping area 7 - - ) Mo, Datasets (random) 1¢

Training: A 63.910,11 - Testing: A
56,5910 11 Group:12 Butfers2 Outputs 43500
Inputs Muk-Stol Auto) Outputs O Mabdx
Output=0 Mokl Limited Training
datazet - RANDOM Training Dataset

4000
<l 3

— — £ 300
Statistics £
Drata zets available (15147 E

Data sets used 18147 = i
Coef, of Correlation (R-value)0.99 (R"2:0.93) g
<]

Coet, of Determination (r*2):0.93
Moize-to-Sighal Ratio s(e)f=(y)  9.5629e-005
Forecast Bias 162 Bigs ratio:0.00034162

2300 -

MSE4T251808 =(e)63.74 a

DDD i i i i
2000 2500 3000 3500 4000 4500
Fredicted and Ghserved Time Series AN Predicted[mgi]

4500 : : : : : . : : : | : | :
. ' : : : : | —a— ANN Predicted
—+—— GMS Calculated

Tributary Feturn Flow Concentration [mgiL]

2000 ' T i '
o

Time Step
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Tributary — Stream-Aquifer Interaction Modeling

ﬂ AMM Simulation - Testing :All_Scen_GWR_v8Trib_a

File Generate Plok Yiew  Options ~

SELECTED AMM INFORMATION — - - -
Delete testing deta T%PE: Radial Basis MM (err Goal=15), (spr=33)

D inside training inputs Current Optian Mumber: 2
mirdtna Fange.

(%) Best (Min) Cohined MSE
() Best (Min) Testing MSE
() Best (Min) Training MSE
O Best (Min) &verage MSE D Rescale testing data
(:) Best (Min) Std MSE to minfmax range.

(3 Custom Option |2 Rescale Factar:| 1.3

Met Tributary Return Flow - Simulation on Testing Regions

Hidden lavers:1 | Transfer Fnoradbas -purelin

Murnber of Modes =[32,5,2 ]

SCENaro [140-Calb_TribRetF [v] Region [ar
2T5, Simulation grouping-areas only - :A Outp ut NETRetFlow Ca.. E'vlé O User Data Ran... o to
Excluding arouping area 7 - - = 2O Mo, Datasets (random) fil
Training: A 63.910,11 - Testing: A
£,5,910,11 Group:1 2 Buifers? Outputs 20 T T T T
InpLts bnhd-Stalf Auto) Outputs O Mnhdx H !
Outputs O MAMX Lirmited Training L " e ]
datszet - RAMDOM Training Dataset olooooo. R S
£ s s i
[+ Z ' '
DA NS AR 2+ .~ SN S
Statiztics i . :
Data sets available 113147 E B R REEEEE L= . . S EEEPPEEN 4emmmee
Data sets used 15086 E el s ;
Coet. of Correlstion (R-value)r099 (R*2:0.98) & 5 ;
Coef. of Determination (r"2) :0.98 2 50f------ o nh CITECETE EEPLPERD SEEEEEEEES
Moise-to-Signal Ratio  s(e)fsty) 00026766 = L@ ____________________ i
Forecast Bias (026 Biss ratio-0.022019 ' :
e oo
MSESO7T26  s(e)2.2522 ; ;
-&0 | 0 20
Fredicted and Chserved Time Series ANM Predicted[Ac-fthwviim]
20 — P —
[ e I R e -

T T L S . Ao .

_____ —8— ANN Predicted  [----
—#—— WS Calculated

Met Tributary Return Flowe[Ac-inalim]

Time Step
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Tributary — Stream-Aquifer Interaction Modeling

!I AMM Simulation - Testing :All_Scen_GWR_v8Trib_a

File Generate Plok Yiew  Options £

SELECTED AMM INFORMATION — - — — =
Delete testing data T%PE: Radial Basis MM (err Goal=135), (spr=33) =

D inzside training inputs Current Optian Mumber: 2
mirdna Fange.

(%) Best (Min) Cohined MSE
() Best (Min) Testing MSE
() Best (Min) Training MSE
O Best (Min) &verage MSE D Rescale testing data
(:) Best (Min) Std MSE to minfmax range.

(7 Custom Option |2 Rescale Factar:| 1.3

Hidden lavers:1 | Tranzfer Fnoradbas -purelin

Murnber of Modes =[32,5,2 ]

Tributary Return Flow Concentration - Simulation on Testing Regions

SCENANo [140-Calb_TrisRetF  |w| FEQion [an
2T5, Simulation grouping-areas only - IA, Outp ut  [eUTPUTConeTrib 'v O User Data Ran... o to [ e
Excluding grouping area 7 - - B L) Mo, Datasets (random) 10

Training: A 63 .910,11 - Testing: A

£,5,910,11 Group:12 Buifers? Outputs 4000
Inputs Mukd-Stol Auto) Outputs O Mabdx
Outputz0 MaMX Limited Trairing 3800
dataset - RAMNDOM Training Dataset
3600
P =
v E 3400
L. =
Statistics £ 3200
Data zets available (15147 E:
Data sets uzed 506 E 3000
Coef. of Correlation (R-value)0.99 (R"2:0.95) g 2800
]

Coet, of Determination (r*2):0.93
Moize-to-Sighal Ratio s(e)s(y) 00001026 2600

Forecast Bias  11.70 Bias ratio: 0.0035767
2400

MSE 5699794 s(e)60.5259 o
2000 2500 3000 3300 4000

Fredicted and Ghserved Time Series AN Predicted[mgi]

—8— ANN Predicted
) —H— GMZ Calculated
3500 P L D L e wwam wama S L i

1001 | SRR

<111 )|

Tributary Return Flovy Concentration [maiL]

2000 1 1 1 1
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Time Step
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Tributary — Stream-Aquifer Interaction Modeling

u AMM Simulation - Testing :All_Scen_GWR_v8Trib_a

File Generate Plok Yiew  Options ~

SELECTED AMM INFORMATION — - 2 -
Delete testing data T%PE: Radial Basis MM (err Goal=15), (spr=33)

D inside training inputs Current Optian Mumber: 2
mirdtna Fange.

(%) Best (Min) Cohined MSE
() Best (Min) Testing MSE
() Best (Min) Training MSE
O Best (Min) &verage MSE D Rescale testing data
(:) Best (Min) Std MSE to minfmax range.

() Custom Option |2 Rescale Factar:| 1.3

Hidden layvers:1 | Transfer Fnoradbas -purelin

Murnber of Modes =[32,5,2 ]

Met Tributary Return Flow - Simulation on Testing Regions

SCenaro [14o-calb_TribRetF || Fegion 50
2T5, Simulation grouping-areas only - [ Outp ut METRetFlowe_Ca_ || O User Data Ran... o 0w
Excluding grouping area 7 - - 20 Mo, Datasets (random) 1¢
Training: A 63.910,11 - Testing: | A
6,88910,11 Group:1 2 Buffers? Cutputs 20 T T T T
InpLts bnhd-Stalf Auto) Outputs O Mnhdx | |
Outputs O MrMKC Limited Trairing LN ety v 4
datsset - RANDOM Training Dataset o B e s i
j R e :
|+ £ : :
. i Y 20 fe--eenee b
Statistics I .
Dats sets available 15147 E ) -
Data zets used 130 E i ;
Coet. of Correlstion (R-valug)k0.99 (R*2:0.95) B 5 ; 5
Coet. of Determination (r2) :0.98 g 1 .' -: -------- ‘. ---------
Moise-to-Sigral Retio =(e)fsly) 00024592 © L i ;
Forecast Bias 034 Bigs ratio:-0.05703 E E E
Pl R i R —
MSES0422  =(e)2.2455 E E E
-50 -60 -20 1] 20
Fredicted and Chserved Time Series ANM Predicted[Ac-fthwvitim]
20 ——————— ;
E :
£ e e el e e !
= '
= : :
R ) s e e e e e vLSn e .
e h
fud ' '
3 : :
e 40 T A R S St 7]
= 1 1 1 1 1 1
T ' ' : : : )
z : : : ; ; :
=g o AR e LR s L T - - R
= . i i : | —8— AN Predicted
L ; ; i ; V| —— GMS Caloulated
_SD 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1
1] 20 40 [=10] go 100 120 140

Time Step
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Tributary — Stream-Aquifer Interaction Modeling

0 [s]] <

AMM Simulation - Testing :All_Scen_GWR_v8Trib_a

File Generate Plok Yiew  Options ~
SELECTED AMNM INFORMATION TVPE Radial Basis NN (o Goal=15), fepr=38) 2
: . Radial Basis err Goal=15), (spr= I
@ Biest (Min) Cokined M=E D inDs'iaclieetet:aEiitil:ggiz?js Current Optian Mumber: 2 m
() Best (Min) Testing MSE - :
(:) Best (Min) Training MSE PR FENGE. Hidden lavers:1 | Transfer Fnoradbas -purelin
O Best (Min) &verage MSE Rescale testing data _
) Best (Min) Std MSE O o minfnax range. Mumber of Modes =[32,5.2 ]
Custorm Option | 2 Rescale Factor: | 1.3
C
Tributary Return Flow Concentration - Simulation on Testing Regions
SCENaro [14o-Calb_TrbRetF  |w| MEQion [ ]
2TS, Simulation grouping-aresas only - ) Dutp ut  [GUTPLTCane TR | () User Data Ran... o to [ e
Excluding grouping ares 7 - - ) Mo, Datasets (random) 104
Training: A 63.910,11 - Testing: A
£,5,910,11 Group:1 2 Buifers? Outputs 4000 T T
InpLts bnhd-Stalf Auto) Outputs O Mnhdix | \ i o
Outputs O Ml Limited Training 3900 SRR R R RERE
datazet - RANDOM Training Datazet \ )
3800 EEEEE PERRCRE R
L
o) g & %’3 o
[ 3700 S R R
o F BOF T
Statistics E 3600 Qﬁa st
Drata zets available (15147 E: bo !
Data =ets used 1130 & 3500 EIRRRRRE Sy
: g ) e i1 i ,
Coef, of Correlgtion (R-value)0.97 (R"2:094) = 2400 St i
Coet. of Determination (r*2):093 o ! !
Moize-to-Sighal Ratio =(e)f=(y)  0.000195258 3300 _E ........ 4: _________
Forecast Bias 1042 Bias ratio:0.0029667 ; ; ;
F200 : demmeee-- PR
MSE 326089215 =(e)X57.1045 S E E E
3000 3200 3400 3600 3500 4000
Fredicted and Ohserved Time Series AMN Predicted[mol ]
4000 ¢ — ——T
= |
EW ! —8— ANN Predicted
= i —_—
£ 3800 [ JLiiiiiiny s e e GMz (?alu:ulated Bais]
E : : ;
t e , ,
o 1 l
g 3600 f--------7F W F - L. WEE T .
= 1 ] 1
) H i ’
z i i ,
2 ] ] l
b 3400 (oo - ooooo b R RREEEEEEE Y Rt EEECEEEER R P R —
c 1 1 1
= ] i i
o . , ' Rz
= i i : '
> 300 |---memaeee- v R e e F R BB R R T L R -
= : H ; ; \ ;
=1 ] i i ; i ,
= ' ' | \ | '
= SDDD 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1
1] 20 40 [=10] go 100 120 140

Time Step
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Tributary — Stream-Aquifer Interaction Modeling

!I AMM Simulation - Testing :All_Scen_GWR_v8Trib_a

File Generate Plok Yiew  Options ~
SELECTED AMM INFORMATION TPE: Raial Basis NN (arr Gosl=15), (spr=3) —
: . Radial Basis err Goal=15), (spr= I
@ Best (Min) i-obined MSE D inDs'iaclieetet:aEiitil:ggiz?js Current Optian Mumber: 2 m
O Best (M!n) TEE_"T“—’ ME mirdtnas Fange. : ; : .
O Best (Min) Training MSE Hidden layers:1 | Tranzfer Fhcradhas -purelin
O Best (Min) &verage MSE Rescale testing data
LIk f hodes =[32,52
) Best (Min) Std MSE O i minfnax range. Hrer of Modes =[32,5.2]
(73 Custom Option |2 Rescale Factar:| 1.3
Met Tributary Return Flow - Simulation on Testing Regions
SCenaria [140-Calis_TribRetF [v| Region [ ™
275, Simulation grouping-areas only - | A | OUtpUt  [NETRetFlow _Ca|w] (O UserDataRan.. | o [10] 1
Excluding arouping area 7 - - = ) Mo, Datazets (randam) fil
Training: A 6391011 - Testing: A
£,5,910,11 Group:12 Buifers? Outputs -15
Inputs Muk-Stol Auto) Outputs O Mabdx
Outputs0 MAME Limited Training -20
datazet - RANDOM Training Dataset .25
§ .30
| Z
) vo-35
Statistics I
Drata zets available (15147 E -40
Data =ets uzed 130 =
8 45 :
Coef, of Correlgtion (R-value)k0.96 (R"2:091) I !
Coet, of Determination (r*2):0.85 2 -a0 .' -------
Moise-to-Sighal Ratio  s(e)s(y) 00062252 = 55 i_
Forecast Bias 153 Bigs ratio:-0.04506 E
| pR—
MSE: 7 0451 =(e) 2 6545 i E E
=70 -E0 -50 -40 -30 =20 -10
Fredicted and Ohserved Time Series AN Predicted]Sc-fthaikim]
“Ww_ ¥ F7
€ | | | | |
§ R R A0 - I T R R R o v Lty P PRI B
= i i i d ,
Y I e S R i L SR (R e s i
E , i i
o ' ' '
e " ' ' ' b
£ -0 - P g adte B ERRERREEEEEEELE R R E R EREREEEEEEEER Foommemoe- .
= 1 1 1 1
ki ' ' | | '
[ i i i ; h
P o R H bbb FERR e RRbb b FeTTTeeees .
[l 1 1 1 1 1
= ' , ' ' ]
£ i , i d '
(ol - RECEEEEEEEEE FREEEEEEEE e S ARREREEEEEEEEE P EEEEEEEEEEEE: 1 —=— AN Predicted |-~~~
g : : ; ; i| —— eMS Calculsted
_?’D 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1
1] 20 40 [=10] go 100 120 140

Time Step
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Interaction Mocdeling

!I AMM Simulation - Testing :All_Scen_GWR_v8Trib_a

File Generate Plok Yiew  Options ~
SELECTED AMM INFORMATION TPE: Raial Basis NN (arr Gosl=15), (spr=3) —
: . Radial Basiz et Goal=15), (spr= I
@ Best (Min) i-obined MSE D inDs'iaclieetet:aEiitil:ggiz?js Current Optian Mumber: 2 m
() Best (Min) Testing MSE - :
O Best (Min) Training MSE PR FENGE. Hidden layvers:1 | Transfer Fnoradbas -purelin
O Best (Min) &verage MSE Rescale testing data
LIk f hodes =[32,52
) Best (Min) Std MSE O i minfnax range. Hrer of Modes =[32,5.2]
(73 Custom Option |2 Rescale Factar:| 1.3
Tributary Return Flow Concentration - Simulation on Testing Regions
SCEnano [14o-calb_TribRetF || FEgion [a ™
275, Simulation grouping-areas only - B Outp ut  [GUTPLTCane TR || () User Data Ran... o to [y
Excluding arouping area 7 - - 1) Mo, Datazets (randam) fii
Training: A 63,910,111 - Testing: A
£,5,910,11 Group:12 Buifers? Outputs 00 T T
InpLts bnhd-Stolf Auto) Outputs O Mnhdix | Vit
Output= 0 Wb Limited Training 3000 F---mmmm oo TEG T THEE T
datazet - RANDOM Training Datazet | 8 g pe
2900 f-mmmm e b R A
| = 2800 S e
i) E : :
Statistics E 2ran R Rk EEEEEELE
Drata zets available (15147 E: ! !
Data sets uzed 130 E L ol E """"‘E “““““
. : d e i ! !
Coef, of Correlgtion (R-value)0.95 (R"2:0.96) = 2500 S o]
Coet. of Determination (r*2):0.95 @ ! !
Moize-to-Signal Retio s(edizyd 0000196591 2400 b-------- M LS e _E ........ 4: _________
ForecastBias 1415  Bias ratic-0.0054031 oﬁ ; ; ;
2300 IRRBEAREECEEEEREED EEEET T T demoo-
MSE 22970042  =s(e)d47 9271 S E E E E
2200 2400 2600 25800 3000 3200
Fredicted and Ohserved Time Series A Predicted[mgiL]
_ 3200 ——— ——r——————————7——————
= I
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= | —e—
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w : ,
= i ,
n 1 l
£ 2800 H----------- - Oy, G L .
= 1 1
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= i ,
= I '
b 2B00 H- oo m e R e s SRR R .
[ 1 1
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= 2400 e remmmm———————- Ammmm - - . - —
= : , ' ' \
= , , : : :
= ' ' | \ \
= ZZDD 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1
1] 20 40 [=10] go 100 120 140

Time Step
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!I AMM Simulation - Testing :All_Scen_GWR_v8Trib_a

File Generate Plok Yiew  Options ~

SELECTED AMM INFORMATION — ; - - =]
Delete testing data T%PE: Radial Basis MM (err Goal=135), (spr=33) =l

D inside training inputs Current Optian Mumber: 2
mirdtnas Fange.

(%) Best (Min) Cohined MSE
() Best (Min) Testing MSE
() Best (Min) Training MSE
O Best (Min) &verage MSE D Rescale testing data
O Best (Min) Std MSE to minfmax range.

(73 Custom Option |2 Rescale Factar:| 1.3

Hidden layvers:1 | Transfer Fnoradbas -purelin

Murnber of Modes =[32,5,2 ]

Met Tributary Return Flow - Simulation on Testing Regions

SCENANO [1a0-Calb_TriRetF || REgioN [§ .
2TS, Simulation grouping-aresas only - A Dutp ut [METRetFlaw Ca. |l (") User Data Ran... o to [ e
Excluding grouping area 7 - - | =7 () Mo. Datasets (rancom) 0o
Training: A 6391011 - Testing: A
56,5910 11 Group:12 Butfers2 Outputs 4 T T T T
InpLts Mnhd-Stolf Auto) Outputs O Mnhdx | | ] %
Output=0 Mokl Limited Training e E' 'E
dataset - RANDOM Training Dataset o E_ ________ _E ______
i § opt S S—
| , :
s | 4= 1 1
. . R e A--------
Statistics I ! :
Data sets available 118147 E | e - disisien
Data zets used 116 E 5 ; ;
Coet. of Correlstion (R-valug)k0.97 (R*2:0.93) B OE 5
Coef. of Determination (r*2) :0.86 g A0 pe------- .' ‘. ---------
Moize-to-Signal Retio s(eliz(y) 0013409 © 12 i_ J:
Forecast Bias 0438 Bigs ration-1.21589 E E
B " EEEEEEEEES
MSE1 3854 arex1177 i g ;
=20 -15 0 5

Fredicted and Chserved Time Series

—#— WS Calculated

Met Tributary Return Flowe[Ac-ialim]

Sl i e s e e e - —s— AN Precicted |- |
i

Time Step
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!I AMM Simulation - Testing :All_Scen_GWR_v8Trib_a

Tributary R eturn Flovy Concentration [maiL]

File

Generate  Plok Yiew  Options

SELECTED AMM IMFORMATION

Delete testing data
[ inside training inputs
mirdtnas Fange.

(%) Best (Min) Cobined MSE
() Best (Min) Testing MSE
() Best (Min) Training MSE
() Biest (Min) Average MSE
() Best (Min) Stol MSE

(73 Custom Option |2

D Rescale testing data
to minfmax range.

Rescale Factor: | 1.3

T%PE: Radial Basis MM (err Goal=135), (spr=33)
Current Optian Mumber: 2

Hidden layvers:1 |

Murnber of Modes =[32,5,2 ]

Tranzfer Frcradhas -purelin

Tributary Return Flow Concentration - Simulation on Testing Regions

SCENAND 140-Calib_TribRetF |s| Region |s
2TS, Sirulstion grouping-aress only - A Output  [BUTRUTCARETHR v | i UserDataRan... | o [ 18] e
Excluding grouping ares 7 - - L0 Mo, Datasets (random) 1¢
Training: A 63,910,111 - Testing: A
f,88910,11 Group:1 2 Buffers? Cutputs 3600 T T T
InpLts bnhd-Stolf Auto) Outputs O Mnhdix | | \
Outputs D MAMX Limited Training 3500 (-------- - ERRREREEE a- 659 -----
datazet - RANDOM Training Datazet | | Qi
3400 fennammnn ; d-e-e S OAREEPRERE
T T s s ot
Statistics E 3200 f-------- ------------- Afene-e ---------
Data sets available (15147 E: ! ' '
Data sets used 116 & 3100 ; S Rt
Coet, of Correlation (R-valug)0.94 (R 2:0.58) o S [ - v e ]
Coef. of Determination (r+2) :0.57 o e ; ;
Moise-to-Signal Retio  s(e)fs(y) 000024257 2000 beeoanaas R arEREE SEEEE
Forecast Bias @368 Biss ratio:0.0012215 : o ; ;
2800 feenne- SR SEEEEE G donnnnoood
MSE 3904 5925  =(e) 624894 St E E E E
2600 2500 3000 3200 3400 3600

Fredicted and Ghserved Time Series
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AMM Simulation - Testing :All_Scen_GWR_v8Trib_a

File

Met Tributary Return Flowe[Ac-inalim]

Generate  Plok Yiew  Options

SELECTED AMM IMFORMATION

Delete testing data
[ inside training inputs
mirdtnas Fange.

(%) Best (Min) Cobined MSE
) Best (Min) Testing MSE
() Best (Min) Training MSE
() Biest (Min) Average MSE
() Best (Min) Stol MSE

(73 Custom Option

D Rescale testing data
to minfmax range.

2 Rescale Factor: | 1.3

Met Tributary Return Flow -

T%PE: Radial Basis MM (err Goal=15), (spr=33)
Current Optian Mumber: 2

Hidden layvers:1 |

Murnber of Modes =[32,5,2 ]

Tranzfer Frcradhas -purelin

Simulation on Testing Regions

—

SCENANO [140-Calib_TrisRetF [v| Region [

2TS, Simulation grouping-aresas only - A Dutp ut [METRetFlow Ca. |l (") User Data Ran... o to [ e
Excluding grouping ares 7 - - T = 21 Mo, Datasets (random) 104
Training: A 6391011 - Testing: | A
56,5910 11 Group:12 Butfers2 Outputs 0
Inputs Muk-Stol Auto) Outputs O Mabdx
Outputs0 Mokl Limited Training -5
datazet - RANDOM Training Dataset

-0

v

Statistics
Drata zets available (15147

Data zets used 130

Coef, of Correlgtion (R-value)0.94 (R"2:0.88)
Coet. of Determination (r*2):0.73
Moise-to-Sighal Ratio s(e)fs(y) 00073404

Faorecast Bias  :-1.31 Bias ratio:0.13937

MSEE 4205  =(e)2.5339

Fredicted and Chserved Time Series

GMS Calculated[Ac-tinkm]
O A
h o h
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o

s
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!I AMM Simulation - Testing :All_Scen_GWR_v8Trib_a

File Generate Plok Yiew  Options ~

SELECTED AMM IMFORMATION

3 ; f . — [ ]
& e Delete testing data T PE: Radial Basziz MM (err Gaoal=13], (spr=39) =
O Best (Min) Testing MSE D insidn.a training inputs Current Optian Mumber: 2
O Best (Min) Training MSE Hin/NE:: FENGE. Hidden layers:1 | Tranzfer Fhcradhas -purelin
O Best (Min) &verage MSE Rescale testing data
Murmber of Modes = [32,9,2
) Best (Min) Std MSE O i minfnax range. Hmier of Modes = [32,5.2]

(73 Custom Option |2 Rescale Factar:| 1.3

Tributary Return Flow Concentration - Simulation on Testing Regions

SCENAND [140-Calb_TribRetF v Region [11 v
275, Simulation grouping-areas only - ~ Outp ut  [GUTPLTCane TR || (") User Data Ran... o to [y
Excluding grouping area 7 - - = () Mo, Datasets (rancom) 100

Training: A 63,910,111 - Testing: A

£,5,910,11 Group:12 Buifers? Outputs 3600 T T T : T
InpLts bnhd-Stolf Auto) Outputs O Mnhdix | | | | |
Outputs 0 Mk Limited Training 3400 beenn-- e (e Loy L ]
datazet - RANDOM Training Datazet H h b i - o
. 3200 : : ; ]
= = ; '
. E i . 5
Statistics E 3000 : e
Data sets availahle 15147 3 5 ;
Data =ets used 1130 = 2800 ; PR
Coef, of Correlgtion (R-value)k0.96 (R"2:091) g E
Coef. of Determination (r"2) :0.83 e o = R Ml R VT RO i
Moise-to-Sighal Ratio s(e)fs(y) 00002397 E
Forecast Bias 4600 Bias ratio:0.017431 2400 :r _______
MSE 53554138 =s(e)xv732012 S E
2400 2600 2800 000 3200 3400 3600
Fredicted and Observed Time Series AMN Predicted[mol ]
30 ———4——m———————p—————+—F—+——+————+—7—r 77—
—8— ANN Predicted
] P2 [ bbb bR b bbb e e b b e b bbb ——%— GMS Calculated |77
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3000 ks i

Tributary R eturn Flovy Concentration [maiL]

=10 0| R -
10 1| ----------- ATl e Bt oo Rl .
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S E L L R
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m AHH Simulation - Testing :All_Scen_GWR_vOTrib_a

(=0

Tributary Return Flow Concertration [maiL]

File Generate Plot Yiew Options
SELECTED AMM INFORMATION TVPE: Raial Basis NN (a1t Goslst5), 9 e
: : Radial Basis err Goal=15), (spr= =
(@) Best (Min) Cobined MSE _ Delete testing data : : o
D Biest (Min) Testing MSE D |n3|dn_3 training inputs Current Option Mumber: 2
(:) Best (Min) Training MSE HinnE:: FENGE. Hidden layers:1 | Transfer Fncradbas -purelin
O Best (Min) Average MSE Rescale testing data
Murmk f hodes =[3252
) Best (Min) Std MSE B variias e urraer of Hodes = [3275,:2]
{7 Custom Option |2 Rescale Factor: | 1.3
Tributary Return Flow Concentration - Simulation on Testing Regions
SCenario [140-Calib_TribRetF [+ Region [11
2TE, Simulation grouping-aress only - & Outp Ut [oUTPUTCoRET D | () User Data Ran... ® o] 1
: ’ i e 20 No. Datasets (random 100
Excluding grouping area 7
Training: &: 68,910,11 - Testing: A
£,5,9,10,11 Group:12 Buffers2 Outputs 3600 T
Inputs Mnkl-Stol Auto) Outputs O Mokl ;
Outputs0 Mnkdi Limited Training 3400 ]
datazet - RAMDOM Training Datazet |
o 200 o e
= 2 :
] E :O
Statistics E el Pttt bty viotetoh oy o - et sttt bbby
Data sets available 118720 3 ;
Data sets used 130 5 2800 beeeee
Coef. of Correlation (R-value0.96 (R"2:0.91) g E
Coef. of Determination (r2) :0.83 e IT= Vg i N SRt R i
Moize-to-Signal Ratio =(elis(y) 00002397 :
Forecast Bias  46.00 Bias ratio:0.017431 2400 :F _______
MZE 53554138 =(e)732012 ann
2400 2600 2500 3000 3200 3400 3600
Fredicted and Observed Time Series AN PredictedmgiL]
o L A e LA s sy B
: : E ! 1| —=— AN Predicted
00 . NiriEiiiiiii: it P 1] —— GMS Calculsted [
H200 [ e - - - R e L b SRR e L .
3000 SR drmmmmmemnees bommemneeaes beoommoneees drmmmeemeeas benmoenoooas .
e o e ST et o Eotim i
L D R ERCEEEE bR e Bt g R D —
2400 oo fravsereeaeees Foeees e . . oo -
2200 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1
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11-73
All_ Scen_ GWR_v8BTrib_b ANN Baseline and Scenarios Selected Comparisons

The following examples illustrate the side-by-sidemparison of the predictions for
baseline and selected scenarios to illustrate ¢bheracy between the modeled differences
between the baseline and the scenarios and the pddtlicted differences. The filters
apply to the data creates shifts between the pasatid scenarios prediction plotted as time
series (different length of cases); therefore,ioaushould be use to interpret vertical sets

of predictions.
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AHHN Prediction Scenarios Comparison :All_Scen_GWR_v3BTrib_c

Generate  Plok Wiew  Opkions  Prink »

SELECTED AMM INFORMATION : : -
TYPE: Radial Basiz MM (err Goal=15), (spr=200) r: )

(%) Best (Min) Cobined MSE () Custom Option | 2 |

Hidlden layers:1 Tranzfer Fncradbas -purelin
Current Option Mumber:S

Murnker of Modes = [32,5,2 ]

Net Tributary Return Flow - Scenarios Prediction Comparison

Cutput | METRetFIow_CalcTrik Fegion [an lw| OuserpataRan.. [ & [10] e
Baseline [140-calb_TribRetF || SCENAND (8-RechB0SeepdD v
Coef. of Determination (r2) :0.97 Cioef, of Determination (127 :0 97
20 20
10
st — 0
E E :
§ § -10 :
= = :
y 20 g ;
3 2 0 E
= — .
E = :
= = -30 E
2 .40 2 :
[4] ] :
o <o :
o (] B
-G0 -50 :
-E0 :
-&0 I L L | 70 i L L 1
80 60 40 20 o 20 a0 B0 -40 20 0 20
AMM Predicted[Ac-ftheMm] ANM Predicted]Ac-fihwdm]
Predicted and Observed Time Series
20 L

=]
i

! : ; —+&—— ANN Predicted- Rech80 Seepd0
Tonf ARt VT R S [ ———— Ghi$ Caleulated-Rech80SeepD |-« - o .
: : ——+—— Predicted-Calib_rib RetF

Met Tributary Return Flow [Ac-fiealim]

——+—— GMS Calculated- CalibribRetF

a0 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1
100 200 300 400 a00 2]
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Aquifer-Tributary Interaction Modeling

u AMN Prediction Scenarios Comparison :All_Scen_GWR_v8Trib_a

Generate  Plok Wiew  Opbions  Prink |

SELECTED AMM IMFORMATION

@ Best (Min) Cobined MSE C} Custoln Option | 2
Current Option Mutnkber: 2

TYPE: Radial Basis MM (err Goal=15), (spr=39) =
Hidden layvers:1 | Transfer Fncradbas -purelin '

Mutnber of Modes =[3252 ]

Tributary Return Flow Concentration - Scenarios Prediction Comparison

Output | GUTPUTConeTrib vl Region [a w| OuUserDataRan.. | & |10[ e
Bazeline [140-Calib_TribRetF Pv Scenario ;4-RechSDSeepQDDrainSD r'«'
Coef. of Determination (r°2) :0.83 Coef. of Determination (r*2) :0 87
4000 , , , a 4500 , , , !
’ : : o O : : : :
3800
3600 4000
T 3400 B
£ £
E E 3500
& 3200 %
g g
w 3000 ]
] 3000
W o
= 2800 =
) )
2600 2500
2400
2200 i i i 2000 i i i :
2000 2800 3000 3500 4000 2000 2500 3000 3500 4000 4500
AMM Predicted[ngiL] A PredictecdmgL]
Predicted and Observed Time Series

4500 ———m——————————————————T———
: . —+&—— ANN Predicted- RechE0 Seepl0 Draind0

: : —#— GMS Calculated- Rechi0Seepd00rains0
4000 B .................... .................... ........ —_— Predicted-CaIibTribRetF ...... —

——+—— GM3S Caleulated- Calib b RetF

3500

3000

2500

Tributary Feturn Flow Concentration [mgiL]

2000 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
0
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ﬂ AMM Prediction Scenarios Comparison :All_Scen_GWR_vBBTrib_c

Generate  Plok Wiew  Opbions  Prink |

SELECTED AMM IMFORMATION

@ Best (Min) Cobined MSE C} Custoln Option | 2
Current Option Mutnkber:S

TYPE: Raial Basis NN (err Goal=15), (spr=200) =
Hidden layvers:1 | Transfer Fncradbas -purelin :

Mutnber of Modes =[32 52 ]

Tributary Return Flow Concentration - Scenarios Prediction Comparison

Output  [oUTRUTConeTri v| Region [ar ] OUserDataRan. [ ¢ |10 e
Baseline :14D-Calib_TrihR-’-étF Scenario |5-RechE0Seepa0 ,v\
Coef. of Determination (r°2) :0.89 Coef. of Determination (r*2) :0.99
4000 , , , 4500 , , :
3800
3500 4000
= 3400 =
E E
& 300 pi
B E
3 3 3500
& 3000 =
o o
[y} (5]
= 2800 = ; :
3 o ' : :
2600 3000 B o L ............
2400
2200 i : : 2500 L : L
2000 2500 3000 3500 4000 2500 3000 3500 4000 4500
AMM Predicted[ngiL] A PredictedmgL]
Predicted and Observed Time Series

4500 . . B e S O, S S S LA S
: . —+&—— AHN Predicted- Rech80 Seepan
o ik : : —#— G5 Calculated- Rech80 Seepdl
4000 4 % : : ——+—— Predicted-Calib_ibRetF ... |

——+—— GMS Caleulated- CalibribRetF

3500 § : SF G ST -
3000 o R P g e G S, e i

2500 3 k- N i

Tributary Feturn Flow Concentration [mgiL]

2000 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
1}
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AMM Prediction Scenarios Comparison :All_Scen_GWR_v8BTrib_c

Generate  Plok Miew  Opbions  Prink |

SELECTED AMM IMFORMATION

@ Best (Min) Cobined MSE C} Custown Option | 2
Current Option Mutnkber:S

TYPE: Raial Basis NN (err Goal=15), (spr=200) =)
Hidden layvers:1 | Transfer Fncradbas -purelin .

Mutnber of Modes =[32 52 ]

MNet Tributary Return Flow - Scenarios Prediction Comparison

Output  METRetFlowe_CaleTrib | Region [a w| OuUserDataRan.. | & |10[ e
Baszeline [140-Calib_TribRetF fv Scenario _ED—SEEF}SD rV'

Coef. of Determination (r~2) :0.97

GMS Calculated[Lo-thwlm]
GMS Calculated[Le-thalm]

=G0 -G0 -40 =20 1] 20 &0 -B0 -40 =20 ] 20
AR PredictedlAc-ftisim] ARM PredictedAc-ftisiim]

Predicted and Observed Time Series

20

[}

¥ ] : . ——&— ANN Predicted- Seepsl
RO P R e T S —%—— GMS Caloulated-SeepSO [ --o - -
: y : : ——+—— Predicted-Calib_rib RetF

Met Tributary Return Flow [Ac-ftinatim]

——+—— GMS Calsulated- CalibribRetF

_&0 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1
0 100 200 300 400 200 goo
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AMM Prediction Scenarios Comparison :All_Scen_GWR_v8BTrib_c

Generate  Plok Wiew  Opbions  Prink |

SELECTED AMM IMFORMATION

@ Best (Min) Cobined MSE {} Custown Option | 2
Current Option Mutnkber:S

T%PE: Radial Basiz MM (err Goal=13), (spr=200) l:J
Hidden layvers:1 | Transfer Fncradbas -purelin '

Mutnber of Modes =[3252 ]

Tributary Return Flow Concentration - Scenarios Prediction Comparison

Output [outPUtconeTrb [v] Redion [ar lw| OuUserDataRan.. [ ¢ |10[ ae
Baseline [140-Calb_TribRetr ™ Scenario [60-Seeps0 v
Coef. of Determination (r*2) :0.89 Coef. of Determination (r*2) :0 95
4000 ; , : 4200 : , ,
3800 4000 ............ I oo s
3RO0 oo b ............ ........... -
% 3400 % SEOO ke ............ .......... R
E E : :
E 3200 E 3400 ............ LI , ............... i
B k] : : F
3 3 : D :
& 3000 = 300k PR : S
o [ : . :
i [t} : i :
= 2800 = 3000 - T ) e e 5 N IR
O L] :
2600 DEAD b R - T ........... 4

2400 el 1l R s A ............ ............
2200 i : . 2400 — i .
2000 2800 3000 3500 4000 2000 2800 3000 3500 4000
AMM Predicted[mgiL] A PredictedmgL]

Predicted and Observed Time Series

4500 . . B e O, S L S LA S
: . ——a&— ANMN Predicted- Seepsi

: : —#— G5 Calculated- Seepsi
QOO0 F o ov v .................... .................... ........... —_— Fr\edicted-CalibTribRetF .......... -
N : ——+—— GMS Caleulated- Calib_rib RetF

3500
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2500

Tributary Feturn Flow Concentration [mgiL]

2000 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
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Tributary — Stream-Aquifer Interaction Modeling

-
AMM Prediction Scenarios Comparison :All_Scen_GWR_v8BTrib_c
Generate  Plok Miew  Opbions  Prink |
SELECTED AMM INFORMATION - - e
T%PE: Radial Basiz MM (err Goal=13), (spr=200) ;;:
@ Best (in) Cobined MSE () Custom Option | 2 Hidden layers:1 | Transfer Fnciradbas -purelin :
Current Cption Mutnkber:S
Mutnber of Modes =[3252 ]
MNet Tributary Return Flow - Scenarios Prediction Comparison
Output  |METRetFlow_CalcTrib Fegion |a 'w| OuUserDataRan.. | & |10[ e
Bazeline [140-Calb_TribRetF [v] SCenario |76-RechEo v
Coef. of Determination (r°2) :0.87 Coef. of Determination (r*2) :0 95
= E g
: : ; :
g g 5 5
= = - v
] o] : -
& E : :
= = : :
Ja] z : :
o [ : :
O O : :
i 1w : :
= = : :
[0 & = :
_a0 1 1 1 : _a0 | L 1 I
-80 -60 -40 =20 i] 20 -80 -60 -40 =20 u] 20
AMM PredictedlAe-ftieim] ARM Predicted[Ac-ftiaim]
Predicted and Observed Time Series
20 ———T
§ di i B Saldiin e e e S e i
in
i
Toon bl e —
=
L
[ ==
£
-l T R T R T -
-
5 . :
E —&— ANHN Predicted- Rechil
R e e e R DR T R R R IR R — s GM% Caleulgted-Rechéd - oo .- |
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—— G5 Calculated-[:alib_rrib RetF
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AMN Prediction Scenarios Comparison :All_Scen_GWR_v3BTrib_c

Generate  Plok Miew  Opbions  Prink |

SELECTED AMM IMFORMATION

@ Best (Min) Cobined MSE {} Custown Option | 2
Current Option Mutnkber: S

T%PE: Radial Basiz MM (err Goal=13), (spr=200) 'l:

i
Hidden layvers:1 | Transfer Fncradbas -purelin

Mutnber of Modes =[32 52 ]

Tributary Return Flow Concentration - Scenarios Prediction Comparison

—

Output  [GUTRUTCERETrE Region [an [w| QuserDataRan.. [ ¢ | to[ se
Baseline [1ao-caib_TricRetr [ SCENAro [76-Rechtl ]
Coef. of Determination (r°2) :0.89 Coef. of Determination (r*2) :0.99
4000 , , , 4500 , , :
3500
e 4000
T 3400 B
E E
= = 3500
£ 3200 £
3 3
& 3000 T
5] O 3000
w o
= 2600 =
] (4]
2600 2200
2400
2200 . L L 2000 i i 1
2000 2500 3000 3500 4000 2000 2500 3000 3500 4000
AMM Predicted[mgiL] A PredictedmgL]
Predicted and Observed Time Series

4500 ———————————f——————————————
: : —+&— AMN Predicted- RechGl
: : —#—— GMS Calculated- Rechil
4000 ST SRECREREEE .................... .................... ........... P Fr\edicted-CalihTrib RetF [ —

——+—— GMS Caleulated- CalibribRetF

3500

3000

2500

Tributary Feturn Flow Concentration [mgiL]
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ﬂ AMM Prediction Scenarios Comparison :All_Scen_GWR_v8BTrib_c

Met Tributary Return Flow [Ac-fthnatim]

GMS Calculated[Lo-thwlm]

@ Best (Min) Cobined MSE C} Custown Option | 2

Baszeline [1a0-Calib_TribRetF [+]

20

[}

Generate  Plok Wiew  Opbions  Prink

SELECTED AMM INFORMATION . :
T%PE: Radial Basiz MM (err Goal=13), (spr=200)

Current Option Mutnkber:S
Mutnber of Modes =[3252 ]

MNet Tributary Return Flow - Scenarios Prediction Comparison

Output  [NETRetFlow_CaleTrib Region [an w| ©userDataRan.. [ o

.

Coef. of Determination (r~2) :0.97

Hidden layvers:1 | Transfer Fncradbas -purelin

ta

SCEenario [4-Rech@SespalDrainsd ||

Coef. of Determination (r*2) :0 97

S8

GMS Calculated[Lo-tialm]

&0 -G0 -40 =20 1] 20 G0 -B0 -40 =20 ]
AR PredictedlAc-ftisim]

Predicted and Observed Time Series

ARM PredictedAc-ftisiim]

——+—— Predicted-Calib_ribRetF
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