
Supplement of Hydrol. Earth Syst. Sci., 28, 525–543, 2024
https://doi.org/10.5194/hess-28-525-2024-supplement
© Author(s) 2024. CC BY 4.0 License.

Supplement of

On the challenges of global entity-aware deep learning models for ground-
water level prediction
Benedikt Heudorfer et al.

Correspondence to: Benedikt Heudorfer (benedikt.heudorfer@kit.edu)

The copyright of individual parts of the supplement might differ from the article licence.



Supplementary Material 

 

Predictions of groundwater levels in the test period (2012-2015) for all 108 

considered wells, for all model variants, including NSE scores. 
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2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

159.5

160.0

160.5

161.0

161.5

162.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.501
RNDfeat18 (OOS) NSE=0.533
TSfeat (OOS)   NSE=0.568
RNDfeat8 (OOS) NSE=0.533
DYNonly (OOS) NSE=0.560



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
663.5
664.0
664.5
665.0
665.5
666.0
666.5
667.0

GW
L 

(m
as

l)

(IS)

BW_145-772-0
obs
ENVfeat (IS) NSE=0.844
RNDfeat18 (IS) NSE=0.820
TSfeat (IS)   NSE=0.840
RNDfeat9 (IS) NSE=0.820
DYNonly (IS) NSE=0.736

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

663.5
664.0
664.5
665.0
665.5
666.0
666.5
667.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.583
RNDfeat18 (OOS) NSE=0.631
TSfeat (OOS)   NSE=0.597
RNDfeat8 (OOS) NSE=0.631
DYNonly (OOS) NSE=0.745



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

190.2

190.4

190.6

190.8

191.0

GW
L 

(m
as

l)

(IS)

BW_194-069-9
obs
ENVfeat (IS) NSE=0.876
RNDfeat18 (IS) NSE=0.874
TSfeat (IS)   NSE=0.847
RNDfeat9 (IS) NSE=0.874
DYNonly (IS) NSE=0.824

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

190.2

190.4

190.6

190.8

191.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.721
RNDfeat18 (OOS) NSE=0.764
TSfeat (OOS)   NSE=0.734
RNDfeat8 (OOS) NSE=0.764
DYNonly (OOS) NSE=0.812



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
409.5

410.0

410.5

411.0

411.5

GW
L 

(m
as

l)

(IS)

BY_3108
obs
ENVfeat (IS) NSE=0.881
RNDfeat18 (IS) NSE=0.889
TSfeat (IS)   NSE=0.891
RNDfeat9 (IS) NSE=0.889
DYNonly (IS) NSE=0.835

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

409.5

410.0

410.5

411.0

411.5

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.766
RNDfeat18 (OOS) NSE=0.790
TSfeat (OOS)   NSE=0.801
RNDfeat8 (OOS) NSE=0.790
DYNonly (OOS) NSE=0.802



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

272.0

272.5

273.0

273.5

274.0
GW

L 
(m

as
l)

(IS)

BY_5158
obs
ENVfeat (IS) NSE=0.829
RNDfeat18 (IS) NSE=0.795
TSfeat (IS)   NSE=0.852
RNDfeat9 (IS) NSE=0.795
DYNonly (IS) NSE=0.743

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

272.0

272.5

273.0

273.5

274.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.823
RNDfeat18 (OOS) NSE=0.810
TSfeat (OOS)   NSE=0.814
RNDfeat8 (OOS) NSE=0.810
DYNonly (OOS) NSE=0.736



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

235.5

236.0

236.5

237.0

GW
L 

(m
as

l)

(IS)

BY_5162
obs
ENVfeat (IS) NSE=0.764
RNDfeat18 (IS) NSE=0.754
TSfeat (IS)   NSE=0.845
RNDfeat9 (IS) NSE=0.754
DYNonly (IS) NSE=0.786

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

235.5

236.0

236.5

237.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.573
RNDfeat18 (OOS) NSE=0.633
TSfeat (OOS)   NSE=0.647
RNDfeat8 (OOS) NSE=0.633
DYNonly (OOS) NSE=0.788



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

304.5

305.0

305.5

306.0
GW

L 
(m

as
l)

(IS)

BY_7126
obs
ENVfeat (IS) NSE=0.861
RNDfeat18 (IS) NSE=0.845
TSfeat (IS)   NSE=0.867
RNDfeat9 (IS) NSE=0.845
DYNonly (IS) NSE=0.800

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

304.5

305.0

305.5

306.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.705
RNDfeat18 (OOS) NSE=0.714
TSfeat (OOS)   NSE=0.744
RNDfeat8 (OOS) NSE=0.714
DYNonly (OOS) NSE=0.796



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
442.00

442.25

442.50

442.75

443.00

443.25

443.50

GW
L 

(m
as

l)

(IS)

BY_8252
obs
ENVfeat (IS) NSE=0.670
RNDfeat18 (IS) NSE=0.608
TSfeat (IS)   NSE=0.676
RNDfeat9 (IS) NSE=0.608
DYNonly (IS) NSE=0.695

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

442.00

442.25

442.50

442.75

443.00

443.25

443.50

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.607
RNDfeat18 (OOS) NSE=0.643
TSfeat (OOS)   NSE=0.629
RNDfeat8 (OOS) NSE=0.643
DYNonly (OOS) NSE=0.692



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

478.0

478.2

478.4

478.6

GW
L 

(m
as

l)

(IS)

BY_9275
obs
ENVfeat (IS) NSE=0.624
RNDfeat18 (IS) NSE=0.592
TSfeat (IS)   NSE=0.660
RNDfeat9 (IS) NSE=0.592
DYNonly (IS) NSE=0.663

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

478.0

478.2

478.4

478.6

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.599
RNDfeat18 (OOS) NSE=0.607
TSfeat (OOS)   NSE=0.558
RNDfeat8 (OOS) NSE=0.607
DYNonly (OOS) NSE=0.671



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
364.0

364.5

365.0

365.5

366.0

GW
L 

(m
as

l)

(IS)

BY_11119
obs
ENVfeat (IS) NSE=0.803
RNDfeat18 (IS) NSE=0.785
TSfeat (IS)   NSE=0.800
RNDfeat9 (IS) NSE=0.785
DYNonly (IS) NSE=0.622

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

364.0

364.5

365.0

365.5

366.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.654
RNDfeat18 (OOS) NSE=0.664
TSfeat (OOS)   NSE=0.674
RNDfeat8 (OOS) NSE=0.664
DYNonly (OOS) NSE=0.583



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

702.0

702.5

703.0

703.5

704.0

704.5

705.0

GW
L 

(m
as

l)

(IS)

BY_13126
obs
ENVfeat (IS) NSE=0.826
RNDfeat18 (IS) NSE=0.814
TSfeat (IS)   NSE=0.798
RNDfeat9 (IS) NSE=0.814
DYNonly (IS) NSE=0.725

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

702.0

702.5

703.0

703.5

704.0

704.5

705.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.581
RNDfeat18 (OOS) NSE=0.656
TSfeat (OOS)   NSE=0.644
RNDfeat8 (OOS) NSE=0.656
DYNonly (OOS) NSE=0.710



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

382

384

386

388

390

392

394
GW

L 
(m

as
l)

(IS)

BY_15120
obs
ENVfeat (IS) NSE=0.801
RNDfeat18 (IS) NSE=0.780
TSfeat (IS)   NSE=0.797
RNDfeat9 (IS) NSE=0.780
DYNonly (IS) NSE=0.676

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

382

384

386

388

390

392

394

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.584
RNDfeat18 (OOS) NSE=0.557
TSfeat (OOS)   NSE=0.505
RNDfeat8 (OOS) NSE=0.557
DYNonly (OOS) NSE=0.675



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
175.5

176.0

176.5

177.0

177.5

178.0

178.5
GW

L 
(m

as
l)

(IS)

BY_22008
obs
ENVfeat (IS) NSE=0.836
RNDfeat18 (IS) NSE=0.801
TSfeat (IS)   NSE=0.862
RNDfeat9 (IS) NSE=0.801
DYNonly (IS) NSE=0.755

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

175.5

176.0

176.5

177.0

177.5

178.0

178.5

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.594
RNDfeat18 (OOS) NSE=0.564
TSfeat (OOS)   NSE=0.627
RNDfeat8 (OOS) NSE=0.564
DYNonly (OOS) NSE=0.730



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

414.4

414.6

414.8

415.0

415.2

415.4
GW

L 
(m

as
l)

(IS)

BY_24153
obs
ENVfeat (IS) NSE=0.877
RNDfeat18 (IS) NSE=0.868
TSfeat (IS)   NSE=0.898
RNDfeat9 (IS) NSE=0.868
DYNonly (IS) NSE=0.786

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

414.4

414.6

414.8

415.0

415.2

415.4

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.786
RNDfeat18 (OOS) NSE=0.800
TSfeat (OOS)   NSE=0.784
RNDfeat8 (OOS) NSE=0.800
DYNonly (OOS) NSE=0.774



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

579.5

580.0

580.5

581.0

GW
L 

(m
as

l)

(IS)

BY_25155
obs
ENVfeat (IS) NSE=0.855
RNDfeat18 (IS) NSE=0.795
TSfeat (IS)   NSE=0.837
RNDfeat9 (IS) NSE=0.795
DYNonly (IS) NSE=0.700

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

579.5

580.0

580.5

581.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.583
RNDfeat18 (OOS) NSE=0.618
TSfeat (OOS)   NSE=0.581
RNDfeat8 (OOS) NSE=0.618
DYNonly (OOS) NSE=0.700



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

194

195

196

197

198

199

GW
L 

(m
as

l)

(IS)

BY_83614
obs
ENVfeat (IS) NSE=0.859
RNDfeat18 (IS) NSE=0.845
TSfeat (IS)   NSE=0.865
RNDfeat9 (IS) NSE=0.845
DYNonly (IS) NSE=0.797

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

194

195

196

197

198

199

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.738
RNDfeat18 (OOS) NSE=0.758
TSfeat (OOS)   NSE=0.728
RNDfeat8 (OOS) NSE=0.758
DYNonly (OOS) NSE=0.788



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

302

303

304

305

306

GW
L 

(m
as

l)

(IS)

HE_6253
obs
ENVfeat (IS) NSE=0.817
RNDfeat18 (IS) NSE=0.781
TSfeat (IS)   NSE=0.817
RNDfeat9 (IS) NSE=0.781
DYNonly (IS) NSE=0.795

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

302

303

304

305

306

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.623
RNDfeat18 (OOS) NSE=0.673
TSfeat (OOS)   NSE=0.706
RNDfeat8 (OOS) NSE=0.673
DYNonly (OOS) NSE=0.802



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

185.0

185.5

186.0

186.5

GW
L 

(m
as

l)

(IS)

HE_7824
obs
ENVfeat (IS) NSE=0.807
RNDfeat18 (IS) NSE=0.818
TSfeat (IS)   NSE=0.780
RNDfeat9 (IS) NSE=0.818
DYNonly (IS) NSE=0.793

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

185.0

185.5

186.0

186.5

187.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.764
RNDfeat18 (OOS) NSE=0.758
TSfeat (OOS)   NSE=0.787
RNDfeat8 (OOS) NSE=0.758
DYNonly (OOS) NSE=0.785



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

360

365

370

375

380
GW

L 
(m

as
l)

(IS)

HE_10319
obs
ENVfeat (IS) NSE=0.824
RNDfeat18 (IS) NSE=0.829
TSfeat (IS)   NSE=0.810
RNDfeat9 (IS) NSE=0.829
DYNonly (IS) NSE=0.744

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

360

365

370

375

380

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.694
RNDfeat18 (OOS) NSE=0.726
TSfeat (OOS)   NSE=0.738
RNDfeat8 (OOS) NSE=0.726
DYNonly (OOS) NSE=0.734



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
87.00

87.25

87.50

87.75

88.00

88.25

88.50

GW
L 

(m
as

l)

(IS)

HE_11781
obs
ENVfeat (IS) NSE=0.859
RNDfeat18 (IS) NSE=0.861
TSfeat (IS)   NSE=0.896
RNDfeat9 (IS) NSE=0.861
DYNonly (IS) NSE=0.816

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

87.00

87.25

87.50

87.75

88.00

88.25

88.50

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.827
RNDfeat18 (OOS) NSE=0.838
TSfeat (OOS)   NSE=0.861
RNDfeat8 (OOS) NSE=0.838
DYNonly (OOS) NSE=0.831



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
138.6
138.8
139.0
139.2
139.4
139.6
139.8
140.0

GW
L 

(m
as

l)

(IS)

HE_12117
obs
ENVfeat (IS) NSE=0.843
RNDfeat18 (IS) NSE=0.811
TSfeat (IS)   NSE=0.826
RNDfeat9 (IS) NSE=0.811
DYNonly (IS) NSE=0.827

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

138.6
138.8
139.0
139.2
139.4
139.6
139.8
140.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.649
RNDfeat18 (OOS) NSE=0.717
TSfeat (OOS)   NSE=0.723
RNDfeat8 (OOS) NSE=0.717
DYNonly (OOS) NSE=0.827



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

345.0

345.5

346.0

346.5

347.0
GW

L 
(m

as
l)

(IS)

HE_14293
obs
ENVfeat (IS) NSE=0.852
RNDfeat18 (IS) NSE=0.840
TSfeat (IS)   NSE=0.841
RNDfeat9 (IS) NSE=0.840
DYNonly (IS) NSE=0.839

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

345.0

345.5

346.0

346.5

347.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.750
RNDfeat18 (OOS) NSE=0.747
TSfeat (OOS)   NSE=0.754
RNDfeat8 (OOS) NSE=0.747
DYNonly (OOS) NSE=0.831



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

288.0

288.5

289.0

289.5

290.0

290.5

GW
L 

(m
as

l)

(IS)

HE_14297
obs
ENVfeat (IS) NSE=0.857
RNDfeat18 (IS) NSE=0.791
TSfeat (IS)   NSE=0.844
RNDfeat9 (IS) NSE=0.791
DYNonly (IS) NSE=0.602

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

288.0

288.5

289.0

289.5

290.0

290.5

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.477
RNDfeat18 (OOS) NSE=0.532
TSfeat (OOS)   NSE=0.503
RNDfeat8 (OOS) NSE=0.532
DYNonly (OOS) NSE=0.605



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

14.8

15.0

15.2

15.4

15.6

15.8

GW
L 

(m
as

l)

(IS)

NI_9700020
obs
ENVfeat (IS) NSE=0.914
RNDfeat18 (IS) NSE=0.879
TSfeat (IS)   NSE=0.867
RNDfeat9 (IS) NSE=0.879
DYNonly (IS) NSE=0.880

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

14.8

15.0

15.2

15.4

15.6

15.8

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.845
RNDfeat18 (OOS) NSE=0.853
TSfeat (OOS)   NSE=0.863
RNDfeat8 (OOS) NSE=0.853
DYNonly (OOS) NSE=0.877



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

44.0

44.5

45.0

45.5

GW
L 

(m
as

l)

(IS)

NI_9700080
obs
ENVfeat (IS) NSE=0.863
RNDfeat18 (IS) NSE=0.835
TSfeat (IS)   NSE=0.822
RNDfeat9 (IS) NSE=0.835
DYNonly (IS) NSE=0.847

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

44.0

44.5

45.0

45.5

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.781
RNDfeat18 (OOS) NSE=0.798
TSfeat (OOS)   NSE=0.816
RNDfeat8 (OOS) NSE=0.798
DYNonly (OOS) NSE=0.835



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

26.75

27.00

27.25

27.50

27.75

28.00

28.25
GW

L 
(m

as
l)

(IS)

NI_9700159
obs
ENVfeat (IS) NSE=0.823
RNDfeat18 (IS) NSE=0.826
TSfeat (IS)   NSE=0.836
RNDfeat9 (IS) NSE=0.826
DYNonly (IS) NSE=0.782

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

26.75

27.00

27.25

27.50

27.75

28.00

28.25

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.788
RNDfeat18 (OOS) NSE=0.790
TSfeat (OOS)   NSE=0.800
RNDfeat8 (OOS) NSE=0.790
DYNonly (OOS) NSE=0.762



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

0.2

0.4

0.6

0.8

1.0

1.2
GW

L 
(m

as
l)

(IS)

NI_9840391
obs
ENVfeat (IS) NSE=0.895
RNDfeat18 (IS) NSE=0.877
TSfeat (IS)   NSE=0.869
RNDfeat9 (IS) NSE=0.877
DYNonly (IS) NSE=0.655

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

0.2

0.4

0.6

0.8

1.0

1.2

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.590
RNDfeat18 (OOS) NSE=0.536
TSfeat (OOS)   NSE=0.649
RNDfeat8 (OOS) NSE=0.536
DYNonly (OOS) NSE=0.625



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

0.8

0.6

0.4

0.2

GW
L 

(m
as

l)

(IS)

NI_9840901
obs
ENVfeat (IS) NSE=0.707
RNDfeat18 (IS) NSE=0.700
TSfeat (IS)   NSE=0.691
RNDfeat9 (IS) NSE=0.700
DYNonly (IS) NSE=0.303

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

0.8

0.6

0.4

0.2

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.196
RNDfeat18 (OOS) NSE=0.210
TSfeat (OOS)   NSE=0.264
RNDfeat8 (OOS) NSE=0.210
DYNonly (OOS) NSE=0.271



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
3.4

3.6

3.8

4.0

4.2

4.4

GW
L 

(m
as

l)

(IS)

NI_9853172
obs
ENVfeat (IS) NSE=0.939
RNDfeat18 (IS) NSE=0.936
TSfeat (IS)   NSE=0.935
RNDfeat9 (IS) NSE=0.936
DYNonly (IS) NSE=0.858

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

3.4

3.6

3.8

4.0

4.2

4.4

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.861
RNDfeat18 (OOS) NSE=0.851
TSfeat (OOS)   NSE=0.879
RNDfeat8 (OOS) NSE=0.851
DYNonly (OOS) NSE=0.861



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

37.2

37.4

37.6

37.8

38.0

38.2

GW
L 

(m
as

l)

(IS)

NI_40000175
obs
ENVfeat (IS) NSE=0.875
RNDfeat18 (IS) NSE=0.820
TSfeat (IS)   NSE=0.853
RNDfeat9 (IS) NSE=0.820
DYNonly (IS) NSE=0.808

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

37.2

37.4

37.6

37.8

38.0

38.2

38.4

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.884
RNDfeat18 (OOS) NSE=0.871
TSfeat (OOS)   NSE=0.871
RNDfeat8 (OOS) NSE=0.871
DYNonly (OOS) NSE=0.800



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
39.0

39.2

39.4

39.6

39.8

40.0
GW

L 
(m

as
l)

(IS)

NI_40000233
obs
ENVfeat (IS) NSE=0.932
RNDfeat18 (IS) NSE=0.917
TSfeat (IS)   NSE=0.932
RNDfeat9 (IS) NSE=0.917
DYNonly (IS) NSE=0.898

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

39.0

39.2

39.4

39.6

39.8

40.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.828
RNDfeat18 (OOS) NSE=0.838
TSfeat (OOS)   NSE=0.859
RNDfeat8 (OOS) NSE=0.838
DYNonly (OOS) NSE=0.913



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

26.75

27.00

27.25

27.50

27.75

28.00

GW
L 

(m
as

l)

(IS)

NI_40501911
obs
ENVfeat (IS) NSE=0.945
RNDfeat18 (IS) NSE=0.934
TSfeat (IS)   NSE=0.938
RNDfeat9 (IS) NSE=0.934
DYNonly (IS) NSE=0.780

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

26.75

27.00

27.25

27.50

27.75

28.00

28.25

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.743
RNDfeat18 (OOS) NSE=0.656
TSfeat (OOS)   NSE=0.702
RNDfeat8 (OOS) NSE=0.656
DYNonly (OOS) NSE=0.780



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

60.5

61.0

61.5

62.0

GW
L 

(m
as

l)

(IS)

NI_100000728
obs
ENVfeat (IS) NSE=0.843
RNDfeat18 (IS) NSE=0.811
TSfeat (IS)   NSE=0.854
RNDfeat9 (IS) NSE=0.811
DYNonly (IS) NSE=0.645

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

60.5

61.0

61.5

62.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.724
RNDfeat18 (OOS) NSE=0.718
TSfeat (OOS)   NSE=0.763
RNDfeat8 (OOS) NSE=0.718
DYNonly (OOS) NSE=0.655



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

74.4

74.6

74.8

75.0

75.2

75.4

75.6
GW

L 
(m

as
l)

(IS)

NI_100000842
obs
ENVfeat (IS) NSE=0.854
RNDfeat18 (IS) NSE=0.832
TSfeat (IS)   NSE=0.852
RNDfeat9 (IS) NSE=0.832
DYNonly (IS) NSE=0.786

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

74.4

74.6

74.8

75.0

75.2

75.4

75.6

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.801
RNDfeat18 (OOS) NSE=0.795
TSfeat (OOS)   NSE=0.774
RNDfeat8 (OOS) NSE=0.795
DYNonly (OOS) NSE=0.798



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

114.75

115.00

115.25

115.50

115.75

116.00

116.25
GW

L 
(m

as
l)

(IS)

NI_100000926
obs
ENVfeat (IS) NSE=0.833
RNDfeat18 (IS) NSE=0.818
TSfeat (IS)   NSE=0.841
RNDfeat9 (IS) NSE=0.818
DYNonly (IS) NSE=0.760

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

114.50

114.75

115.00

115.25

115.50

115.75

116.00

116.25

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.715
RNDfeat18 (OOS) NSE=0.740
TSfeat (OOS)   NSE=0.770
RNDfeat8 (OOS) NSE=0.740
DYNonly (OOS) NSE=0.782



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

55.75
56.00
56.25
56.50
56.75
57.00
57.25
57.50

GW
L 

(m
as

l)

(IS)

NI_129300060
obs
ENVfeat (IS) NSE=0.839
RNDfeat18 (IS) NSE=0.790
TSfeat (IS)   NSE=0.847
RNDfeat9 (IS) NSE=0.790
DYNonly (IS) NSE=0.670

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

55.75
56.00
56.25
56.50
56.75
57.00
57.25
57.50

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.781
RNDfeat18 (OOS) NSE=0.740
TSfeat (OOS)   NSE=0.756
RNDfeat8 (OOS) NSE=0.740
DYNonly (OOS) NSE=0.675



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

34.5

35.0

35.5

36.0
GW

L 
(m

as
l)

(IS)

NI_200000620
obs
ENVfeat (IS) NSE=0.870
RNDfeat18 (IS) NSE=0.861
TSfeat (IS)   NSE=0.865
RNDfeat9 (IS) NSE=0.861
DYNonly (IS) NSE=0.823

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

34.5

35.0

35.5

36.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.819
RNDfeat18 (OOS) NSE=0.794
TSfeat (OOS)   NSE=0.745
RNDfeat8 (OOS) NSE=0.794
DYNonly (OOS) NSE=0.839



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

61.75

62.00

62.25

62.50

62.75

63.00

63.25
GW

L 
(m

as
l)

(IS)

NI_200000788
obs
ENVfeat (IS) NSE=0.911
RNDfeat18 (IS) NSE=0.895
TSfeat (IS)   NSE=0.929
RNDfeat9 (IS) NSE=0.895
DYNonly (IS) NSE=0.885

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

61.75

62.00

62.25

62.50

62.75

63.00

63.25

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.720
RNDfeat18 (OOS) NSE=0.681
TSfeat (OOS)   NSE=0.756
RNDfeat8 (OOS) NSE=0.681
DYNonly (OOS) NSE=0.901



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
24.0

24.2

24.4

24.6

24.8

25.0

25.2

25.4
GW

L 
(m

as
l)

(IS)

NI_200001068
obs
ENVfeat (IS) NSE=0.881
RNDfeat18 (IS) NSE=0.866
TSfeat (IS)   NSE=0.883
RNDfeat9 (IS) NSE=0.866
DYNonly (IS) NSE=0.827

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

24.0

24.2

24.4

24.6

24.8

25.0

25.2

25.4

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.839
RNDfeat18 (OOS) NSE=0.843
TSfeat (OOS)   NSE=0.843
RNDfeat8 (OOS) NSE=0.843
DYNonly (OOS) NSE=0.825



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

11.2

11.4

11.6

11.8

12.0
GW

L 
(m

as
l)

(IS)

NI_200001722
obs
ENVfeat (IS) NSE=0.838
RNDfeat18 (IS) NSE=0.884
TSfeat (IS)   NSE=0.876
RNDfeat9 (IS) NSE=0.884
DYNonly (IS) NSE=0.875

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

11.2

11.4

11.6

11.8

12.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.814
RNDfeat18 (OOS) NSE=0.823
TSfeat (OOS)   NSE=0.798
RNDfeat8 (OOS) NSE=0.823
DYNonly (OOS) NSE=0.877



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
34.00

34.25

34.50

34.75

35.00

35.25

35.50

GW
L 

(m
as

l)

(IS)

NI_200002153
obs
ENVfeat (IS) NSE=0.883
RNDfeat18 (IS) NSE=0.851
TSfeat (IS)   NSE=0.853
RNDfeat9 (IS) NSE=0.851
DYNonly (IS) NSE=0.799

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

34.00

34.25

34.50

34.75

35.00

35.25

35.50

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.842
RNDfeat18 (OOS) NSE=0.852
TSfeat (OOS)   NSE=0.845
RNDfeat8 (OOS) NSE=0.852
DYNonly (OOS) NSE=0.802



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

3.0

3.2

3.4

3.6

3.8

4.0

GW
L 

(m
as

l)

(IS)

NI_400080190
obs
ENVfeat (IS) NSE=0.874
RNDfeat18 (IS) NSE=0.862
TSfeat (IS)   NSE=0.880
RNDfeat9 (IS) NSE=0.862
DYNonly (IS) NSE=0.814

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

3.0

3.2

3.4

3.6

3.8

4.0

4.2

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.696
RNDfeat18 (OOS) NSE=0.700
TSfeat (OOS)   NSE=0.767
RNDfeat8 (OOS) NSE=0.700
DYNonly (OOS) NSE=0.806



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

5.0

5.2

5.4

5.6

5.8

6.0

GW
L 

(m
as

l)

(IS)

NI_400081660
obs
ENVfeat (IS) NSE=0.861
RNDfeat18 (IS) NSE=0.834
TSfeat (IS)   NSE=0.845
RNDfeat9 (IS) NSE=0.834
DYNonly (IS) NSE=0.819

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

5.0

5.2

5.4

5.6

5.8

6.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.776
RNDfeat18 (OOS) NSE=0.780
TSfeat (OOS)   NSE=0.762
RNDfeat8 (OOS) NSE=0.780
DYNonly (OOS) NSE=0.825



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
33.5

34.0

34.5

35.0

35.5

GW
L 

(m
as

l)

(IS)

NI_405160331
obs
ENVfeat (IS) NSE=0.919
RNDfeat18 (IS) NSE=0.896
TSfeat (IS)   NSE=0.885
RNDfeat9 (IS) NSE=0.896
DYNonly (IS) NSE=0.878

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

33.5

34.0

34.5

35.0

35.5

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.823
RNDfeat18 (OOS) NSE=0.821
TSfeat (OOS)   NSE=0.832
RNDfeat8 (OOS) NSE=0.821
DYNonly (OOS) NSE=0.883



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

4.4

4.6

4.8

5.0

GW
L 

(m
as

l)

(IS)

NI_500000592
obs
ENVfeat (IS) NSE=0.939
RNDfeat18 (IS) NSE=0.925
TSfeat (IS)   NSE=0.933
RNDfeat9 (IS) NSE=0.925
DYNonly (IS) NSE=0.923

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

4.4

4.6

4.8

5.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.873
RNDfeat18 (OOS) NSE=0.851
TSfeat (OOS)   NSE=0.867
RNDfeat8 (OOS) NSE=0.851
DYNonly (OOS) NSE=0.924



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

45.4

45.6

45.8

46.0

46.2

46.4
GW

L 
(m

as
l)

(IS)

NI_600041871
obs
ENVfeat (IS) NSE=0.828
RNDfeat18 (IS) NSE=0.836
TSfeat (IS)   NSE=0.808
RNDfeat9 (IS) NSE=0.836
DYNonly (IS) NSE=0.818

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

45.4

45.6

45.8

46.0

46.2

46.4

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.772
RNDfeat18 (OOS) NSE=0.794
TSfeat (OOS)   NSE=0.792
RNDfeat8 (OOS) NSE=0.794
DYNonly (OOS) NSE=0.797



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

52.0

52.5

53.0

53.5

54.0
GW

L 
(m

as
l)

(IS)

NW_60090169
obs
ENVfeat (IS) NSE=0.893
RNDfeat18 (IS) NSE=0.882
TSfeat (IS)   NSE=0.867
RNDfeat9 (IS) NSE=0.882
DYNonly (IS) NSE=0.871

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

51.5

52.0

52.5

53.0

53.5

54.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.859
RNDfeat18 (OOS) NSE=0.860
TSfeat (OOS)   NSE=0.801
RNDfeat8 (OOS) NSE=0.860
DYNonly (OOS) NSE=0.875



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
38.2

38.4

38.6

38.8

39.0

39.2

39.4

39.6
GW

L 
(m

as
l)

(IS)

NW_60240258
obs
ENVfeat (IS) NSE=0.810
RNDfeat18 (IS) NSE=0.827
TSfeat (IS)   NSE=0.815
RNDfeat9 (IS) NSE=0.827
DYNonly (IS) NSE=0.734

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

38.2

38.4

38.6

38.8

39.0

39.2

39.4

39.6

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.756
RNDfeat18 (OOS) NSE=0.760
TSfeat (OOS)   NSE=0.738
RNDfeat8 (OOS) NSE=0.760
DYNonly (OOS) NSE=0.731



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

31.6

31.8

32.0

32.2

32.4
GW

L 
(m

as
l)

(IS)

NW_80000186
obs
ENVfeat (IS) NSE=0.846
RNDfeat18 (IS) NSE=0.816
TSfeat (IS)   NSE=0.775
RNDfeat9 (IS) NSE=0.816
DYNonly (IS) NSE=0.798

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

31.6

31.8

32.0

32.2

32.4

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.619
RNDfeat18 (OOS) NSE=0.667
TSfeat (OOS)   NSE=0.701
RNDfeat8 (OOS) NSE=0.667
DYNonly (OOS) NSE=0.752



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

29.8

30.0

30.2

30.4

30.6

30.8
GW

L 
(m

as
l)

(IS)

NW_80300376
obs
ENVfeat (IS) NSE=0.782
RNDfeat18 (IS) NSE=0.838
TSfeat (IS)   NSE=0.819
RNDfeat9 (IS) NSE=0.838
DYNonly (IS) NSE=0.703

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

29.8

30.0

30.2

30.4

30.6

30.8

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.665
RNDfeat18 (OOS) NSE=0.691
TSfeat (OOS)   NSE=0.718
RNDfeat8 (OOS) NSE=0.691
DYNonly (OOS) NSE=0.692



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
94

96

98

100

102

104
GW

L 
(m

as
l)

(IS)

NW_91163705
obs
ENVfeat (IS) NSE=0.868
RNDfeat18 (IS) NSE=0.854
TSfeat (IS)   NSE=0.871
RNDfeat9 (IS) NSE=0.854
DYNonly (IS) NSE=0.637

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

94

96

98

100

102

104

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.720
RNDfeat18 (OOS) NSE=0.752
TSfeat (OOS)   NSE=0.754
RNDfeat8 (OOS) NSE=0.752
DYNonly (OOS) NSE=0.601



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
429

430

431

432

433

434

GW
L 

(m
as

l)

(IS)

NW_91174909
obs
ENVfeat (IS) NSE=0.830
RNDfeat18 (IS) NSE=0.788
TSfeat (IS)   NSE=0.822
RNDfeat9 (IS) NSE=0.788
DYNonly (IS) NSE=0.630

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

429

430

431

432

433

434

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.485
RNDfeat18 (OOS) NSE=0.470
TSfeat (OOS)   NSE=0.518
RNDfeat8 (OOS) NSE=0.470
DYNonly (OOS) NSE=0.601



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
50.2
50.4
50.6
50.8
51.0
51.2
51.4
51.6

GW
L 

(m
as

l)

(IS)

NW_100140142
obs
ENVfeat (IS) NSE=0.820
RNDfeat18 (IS) NSE=0.794
TSfeat (IS)   NSE=0.749
RNDfeat9 (IS) NSE=0.794
DYNonly (IS) NSE=0.719

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

50.2
50.4
50.6
50.8
51.0
51.2
51.4
51.6

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.714
RNDfeat18 (OOS) NSE=0.716
TSfeat (OOS)   NSE=0.693
RNDfeat8 (OOS) NSE=0.716
DYNonly (OOS) NSE=0.738



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

51.50

51.75

52.00

52.25

52.50

52.75

GW
L 

(m
as

l)

(IS)

NW_100140762
obs
ENVfeat (IS) NSE=0.880
RNDfeat18 (IS) NSE=0.868
TSfeat (IS)   NSE=0.865
RNDfeat9 (IS) NSE=0.868
DYNonly (IS) NSE=0.827

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

51.50

51.75

52.00

52.25

52.50

52.75

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.839
RNDfeat18 (OOS) NSE=0.837
TSfeat (OOS)   NSE=0.833
RNDfeat8 (OOS) NSE=0.837
DYNonly (OOS) NSE=0.828



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

71.6

71.8

72.0

72.2

72.4

72.6

GW
L 

(m
as

l)

(IS)

NW_110040028
obs
ENVfeat (IS) NSE=0.867
RNDfeat18 (IS) NSE=0.856
TSfeat (IS)   NSE=0.855
RNDfeat9 (IS) NSE=0.856
DYNonly (IS) NSE=0.774

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

71.6

71.8

72.0

72.2

72.4

72.6

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.760
RNDfeat18 (OOS) NSE=0.780
TSfeat (OOS)   NSE=0.754
RNDfeat8 (OOS) NSE=0.780
DYNonly (OOS) NSE=0.756



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

53.8
54.0
54.2
54.4
54.6
54.8
55.0
55.2

GW
L 

(m
as

l)

(IS)

NW_110040041
obs
ENVfeat (IS) NSE=0.889
RNDfeat18 (IS) NSE=0.881
TSfeat (IS)   NSE=0.892
RNDfeat9 (IS) NSE=0.881
DYNonly (IS) NSE=0.609

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

53.8
54.0
54.2
54.4
54.6
54.8
55.0
55.2

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.512
RNDfeat18 (OOS) NSE=0.583
TSfeat (OOS)   NSE=0.578
RNDfeat8 (OOS) NSE=0.583
DYNonly (OOS) NSE=0.592



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

49.0

49.5

50.0

50.5

51.0

GW
L 

(m
as

l)

(IS)

NW_110060143
obs
ENVfeat (IS) NSE=0.840
RNDfeat18 (IS) NSE=0.830
TSfeat (IS)   NSE=0.830
RNDfeat9 (IS) NSE=0.830
DYNonly (IS) NSE=0.539

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

49.0

49.5

50.0

50.5

51.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.554
RNDfeat18 (OOS) NSE=0.582
TSfeat (OOS)   NSE=0.591
RNDfeat8 (OOS) NSE=0.582
DYNonly (OOS) NSE=0.490



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

45.8

46.0

46.2

46.4

46.6

46.8

47.0
GW

L 
(m

as
l)

(IS)

NW_110240017
obs
ENVfeat (IS) NSE=0.760
RNDfeat18 (IS) NSE=0.745
TSfeat (IS)   NSE=0.753
RNDfeat9 (IS) NSE=0.745
DYNonly (IS) NSE=0.786

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

45.8

46.0

46.2

46.4

46.6

46.8

47.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.675
RNDfeat18 (OOS) NSE=0.699
TSfeat (OOS)   NSE=0.685
RNDfeat8 (OOS) NSE=0.699
DYNonly (OOS) NSE=0.790



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

250

260

270

280

290

300
GW

L 
(m

as
l)

(IS)

NW_129660176
obs
ENVfeat (IS) NSE=0.818
RNDfeat18 (IS) NSE=0.797
TSfeat (IS)   NSE=0.825
RNDfeat9 (IS) NSE=0.797
DYNonly (IS) NSE=0.685

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

250

260

270

280

290

300

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.651
RNDfeat18 (OOS) NSE=0.653
TSfeat (OOS)   NSE=0.670
RNDfeat8 (OOS) NSE=0.653
DYNonly (OOS) NSE=0.667



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
270.0
272.5
275.0
277.5
280.0
282.5
285.0
287.5

GW
L 

(m
as

l)

(IS)

NW_129660206
obs
ENVfeat (IS) NSE=0.824
RNDfeat18 (IS) NSE=0.758
TSfeat (IS)   NSE=0.810
RNDfeat9 (IS) NSE=0.758
DYNonly (IS) NSE=0.748

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

270.0
272.5
275.0
277.5
280.0
282.5
285.0
287.5

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.659
RNDfeat18 (OOS) NSE=0.671
TSfeat (OOS)   NSE=0.656
RNDfeat8 (OOS) NSE=0.671
DYNonly (OOS) NSE=0.730



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

134.75

135.00

135.25

135.50

135.75

136.00

136.25

GW
L 

(m
as

l)

(IS)

RP_2373131200
obs
ENVfeat (IS) NSE=0.751
RNDfeat18 (IS) NSE=0.758
TSfeat (IS)   NSE=0.776
RNDfeat9 (IS) NSE=0.758
DYNonly (IS) NSE=0.751

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

134.75

135.00

135.25

135.50

135.75

136.00

136.25

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.722
RNDfeat18 (OOS) NSE=0.706
TSfeat (OOS)   NSE=0.708
RNDfeat8 (OOS) NSE=0.706
DYNonly (OOS) NSE=0.731



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

112.0

112.5

113.0

113.5

GW
L 

(m
as

l)

(IS)

RP_2378140100
obs
ENVfeat (IS) NSE=0.845
RNDfeat18 (IS) NSE=0.868
TSfeat (IS)   NSE=0.862
RNDfeat9 (IS) NSE=0.868
DYNonly (IS) NSE=0.895

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

112.0

112.5

113.0

113.5

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.875
RNDfeat18 (OOS) NSE=0.862
TSfeat (OOS)   NSE=0.906
RNDfeat8 (OOS) NSE=0.862
DYNonly (OOS) NSE=0.907



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
45.75

46.00

46.25

46.50

46.75

47.00

47.25

GW
L 

(m
as

l)

(IS)

SH_10L53126001
obs
ENVfeat (IS) NSE=0.823
RNDfeat18 (IS) NSE=0.849
TSfeat (IS)   NSE=0.816
RNDfeat9 (IS) NSE=0.849
DYNonly (IS) NSE=0.631

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

45.75
46.00
46.25
46.50
46.75
47.00
47.25
47.50

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.358
RNDfeat18 (OOS) NSE=0.383
TSfeat (OOS)   NSE=0.417
RNDfeat8 (OOS) NSE=0.383
DYNonly (OOS) NSE=0.649



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

104.2

104.4

104.6

104.8

105.0

105.2

105.4

GW
L 

(m
as

l)

(IS)

SH_10L55038005
obs
ENVfeat (IS) NSE=0.589
RNDfeat18 (IS) NSE=0.511
TSfeat (IS)   NSE=0.569
RNDfeat9 (IS) NSE=0.511
DYNonly (IS) NSE=0.646

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

104.2

104.4

104.6

104.8

105.0

105.2

105.4

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.572
RNDfeat18 (OOS) NSE=0.580
TSfeat (OOS)   NSE=0.565
RNDfeat8 (OOS) NSE=0.580
DYNonly (OOS) NSE=0.615



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

9.2

9.4

9.6

9.8

10.0

10.2

GW
L 

(m
as

l)

(IS)

SH_10L56048003
obs
ENVfeat (IS) NSE=0.899
RNDfeat18 (IS) NSE=0.909
TSfeat (IS)   NSE=0.915
RNDfeat9 (IS) NSE=0.909
DYNonly (IS) NSE=0.914

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

9.2

9.4

9.6

9.8

10.0

10.2

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.821
RNDfeat18 (OOS) NSE=0.811
TSfeat (OOS)   NSE=0.858
RNDfeat8 (OOS) NSE=0.811
DYNonly (OOS) NSE=0.903



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
19.8

20.0

20.2

20.4

20.6

20.8
GW

L 
(m

as
l)

(IS)

SH_10L57066002
obs
ENVfeat (IS) NSE=0.822
RNDfeat18 (IS) NSE=0.838
TSfeat (IS)   NSE=0.826
RNDfeat9 (IS) NSE=0.838
DYNonly (IS) NSE=0.811

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

19.8

20.0

20.2

20.4

20.6

20.8

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.764
RNDfeat18 (OOS) NSE=0.729
TSfeat (OOS)   NSE=0.714
RNDfeat8 (OOS) NSE=0.729
DYNonly (OOS) NSE=0.787



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
13.2

13.4

13.6

13.8

14.0

14.2

14.4

GW
L 

(m
as

l)

(IS)

SH_10L62060004
obs
ENVfeat (IS) NSE=0.810
RNDfeat18 (IS) NSE=0.861
TSfeat (IS)   NSE=0.884
RNDfeat9 (IS) NSE=0.861
DYNonly (IS) NSE=0.810

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

13.2

13.4

13.6

13.8

14.0

14.2

14.4

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.827
RNDfeat18 (OOS) NSE=0.858
TSfeat (OOS)   NSE=0.863
RNDfeat8 (OOS) NSE=0.858
DYNonly (OOS) NSE=0.815



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
139.0

139.5

140.0

140.5

141.0

141.5

142.0

GW
L 

(m
as

l)

(IS)

SN_46440927
obs
ENVfeat (IS) NSE=0.771
RNDfeat18 (IS) NSE=0.761
TSfeat (IS)   NSE=0.769
RNDfeat9 (IS) NSE=0.761
DYNonly (IS) NSE=0.640

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

139.0

139.5

140.0

140.5

141.0

141.5

142.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.550
RNDfeat18 (OOS) NSE=0.590
TSfeat (OOS)   NSE=0.597
RNDfeat8 (OOS) NSE=0.590
DYNonly (OOS) NSE=0.668



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
106.8

107.0

107.2

107.4

107.6

107.8

108.0

108.2
GW

L 
(m

as
l)

(IS)

SN_46460564
obs
ENVfeat (IS) NSE=0.694
RNDfeat18 (IS) NSE=0.682
TSfeat (IS)   NSE=0.689
RNDfeat9 (IS) NSE=0.682
DYNonly (IS) NSE=0.684

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

106.8

107.0

107.2

107.4

107.6

107.8

108.0

108.2

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.533
RNDfeat18 (OOS) NSE=0.522
TSfeat (OOS)   NSE=0.532
RNDfeat8 (OOS) NSE=0.522
DYNonly (OOS) NSE=0.636



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

217.25
217.50
217.75
218.00
218.25
218.50
218.75
219.00

GW
L 

(m
as

l)

(IS)

SN_47500596
obs
ENVfeat (IS) NSE=0.743
RNDfeat18 (IS) NSE=0.783
TSfeat (IS)   NSE=0.781
RNDfeat9 (IS) NSE=0.783
DYNonly (IS) NSE=0.783

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

217.0

217.5

218.0

218.5

219.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.607
RNDfeat18 (OOS) NSE=0.635
TSfeat (OOS)   NSE=0.617
RNDfeat8 (OOS) NSE=0.635
DYNonly (OOS) NSE=0.786



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
139.5

140.0

140.5

141.0

141.5

142.0

GW
L 

(m
as

l)

(IS)

SN_48390509
obs
ENVfeat (IS) NSE=0.748
RNDfeat18 (IS) NSE=0.743
TSfeat (IS)   NSE=0.757
RNDfeat9 (IS) NSE=0.743
DYNonly (IS) NSE=0.671

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

139.5

140.0

140.5

141.0

141.5

142.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.421
RNDfeat18 (OOS) NSE=0.483
TSfeat (OOS)   NSE=0.393
RNDfeat8 (OOS) NSE=0.483
DYNonly (OOS) NSE=0.647



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
260

261

262

263

264

265
GW

L 
(m

as
l)

(IS)

SN_49430964
obs
ENVfeat (IS) NSE=0.738
RNDfeat18 (IS) NSE=0.735
TSfeat (IS)   NSE=0.731
RNDfeat9 (IS) NSE=0.735
DYNonly (IS) NSE=0.534

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

260

261

262

263

264

265

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.586
RNDfeat18 (OOS) NSE=0.594
TSfeat (OOS)   NSE=0.577
RNDfeat8 (OOS) NSE=0.594
DYNonly (OOS) NSE=0.497



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

104.0

104.5

105.0

105.5

106.0

106.5

107.0

GW
L 

(m
as

l)

(IS)

SN_49484004
obs
ENVfeat (IS) NSE=0.822
RNDfeat18 (IS) NSE=0.820
TSfeat (IS)   NSE=0.822
RNDfeat9 (IS) NSE=0.820
DYNonly (IS) NSE=0.778

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

104.0

104.5

105.0

105.5

106.0

106.5

107.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.716
RNDfeat18 (OOS) NSE=0.692
TSfeat (OOS)   NSE=0.702
RNDfeat8 (OOS) NSE=0.692
DYNonly (OOS) NSE=0.793



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

379.0

379.5

380.0

380.5

381.0

GW
L 

(m
as

l)

(IS)

SN_49531740
obs
ENVfeat (IS) NSE=0.783
RNDfeat18 (IS) NSE=0.829
TSfeat (IS)   NSE=0.751
RNDfeat9 (IS) NSE=0.829
DYNonly (IS) NSE=0.714

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

379.0

379.5

380.0

380.5

381.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.550
RNDfeat18 (OOS) NSE=0.530
TSfeat (OOS)   NSE=0.565
RNDfeat8 (OOS) NSE=0.530
DYNonly (OOS) NSE=0.712



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
322.0

322.5

323.0

323.5

324.0

324.5

325.0

GW
L 

(m
as

l)

(IS)

SN_52410759
obs
ENVfeat (IS) NSE=0.883
RNDfeat18 (IS) NSE=0.863
TSfeat (IS)   NSE=0.898
RNDfeat9 (IS) NSE=0.863
DYNonly (IS) NSE=0.824

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

322.0

322.5

323.0

323.5

324.0

324.5

325.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.661
RNDfeat18 (OOS) NSE=0.694
TSfeat (OOS)   NSE=0.723
RNDfeat8 (OOS) NSE=0.694
DYNonly (OOS) NSE=0.836



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01

29.8

30.0

30.2

30.4

30.6

30.8

GW
L 

(m
as

l)

(IS)

ST_31340028
obs
ENVfeat (IS) NSE=0.484
RNDfeat18 (IS) NSE=0.484
TSfeat (IS)   NSE=0.520
RNDfeat9 (IS) NSE=0.484
DYNonly (IS) NSE=0.413

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

29.8

30.0

30.2

30.4

30.6

30.8

31.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.452
RNDfeat18 (OOS) NSE=0.400
TSfeat (OOS)   NSE=0.453
RNDfeat8 (OOS) NSE=0.400
DYNonly (OOS) NSE=0.442



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
28.0

28.2

28.4

28.6

28.8

29.0
GW

L 
(m

as
l)

(IS)

ST_33340002
obs
ENVfeat (IS) NSE=0.856
RNDfeat18 (IS) NSE=0.855
TSfeat (IS)   NSE=0.847
RNDfeat9 (IS) NSE=0.855
DYNonly (IS) NSE=0.783

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

28.0

28.2

28.4

28.6

28.8

29.0

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.808
RNDfeat18 (OOS) NSE=0.810
TSfeat (OOS)   NSE=0.798
RNDfeat8 (OOS) NSE=0.810
DYNonly (OOS) NSE=0.807



2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
30.6

30.8

31.0

31.2

31.4

GW
L 

(m
as

l)

(IS)

ST_34376608
obs
ENVfeat (IS) NSE=0.893
RNDfeat18 (IS) NSE=0.859
TSfeat (IS)   NSE=0.908
RNDfeat9 (IS) NSE=0.859
DYNonly (IS) NSE=0.743

2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07 2016-01
Date

30.6

30.8

31.0

31.2

31.4

GW
L 

(m
as

l)

(OOS) obs
ENVfeat (OOS) NSE=0.772
RNDfeat18 (OOS) NSE=0.736
TSfeat (OOS)   NSE=0.681
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ENVfeat (IS) NSE=0.685
RNDfeat18 (IS) NSE=0.742
TSfeat (IS)   NSE=0.710
RNDfeat9 (IS) NSE=0.742
DYNonly (IS) NSE=0.685
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ENVfeat (IS) NSE=0.792
RNDfeat18 (IS) NSE=0.800
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TSfeat (IS)   NSE=0.773
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ENVfeat (IS) NSE=0.752
RNDfeat18 (IS) NSE=0.755
TSfeat (IS)   NSE=0.796
RNDfeat9 (IS) NSE=0.755
DYNonly (IS) NSE=0.615
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RNDfeat18 (OOS) NSE=0.647
TSfeat (OOS)   NSE=0.652
RNDfeat8 (OOS) NSE=0.647
DYNonly (OOS) NSE=0.676
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