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Inflowing rivers

» Training data from 28.07.1992 to 30.06.2013

Template

Christoph Smoch
and Yannick
Burchart

Inflowing rivers

4/20



Inflowing rivers

» Training data from 28.07.1992 to 30.06.2013
» Delay =36 h
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Inflowing rivers

» Training data from 28.07.1992 to 30.06.2013
» Delay =36 h
» Optimizer: Adam
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Inflowing rivers

» Training data fro
» Delay =36 h

m 28.07.1992 to 30.06.2013

» Optimizer: Adam

Layer (type) output Shape Param #
dense 96 (Dense) (Ncocne, 1536) 7e80
dense_27 (Dense) (None, 1536) 2360832
dense_28 (Dense) (None, 7&68) 1180418
dense_29 (Dense) (Nones, 1) Tee

Total params:
Trainable params:
Non-trainable params:

3,549,697
3,549,697
s}
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» Training data from 28.07.1992 to 30.06.2013
» Delay =36 h
» Optimizer: Adam

Inflowing rivers

Layer (type) output Shape Param #
dense 96 (Dense) (Ncocne, 1536) 7e80
dense_27 (Dense) (None, 1536) 2360832
dense_28 (Dense) (None, 7&68) 1180418
dense_29 (Dense) (Nones, 1) Tee

Total params: 3,549,697
Trainable params: 3,549,697
Non-trainable params: 0

Train on 330116 samples, validate on 183372 samples

Epoch 1/3

550116/550116 [ ] - 7675 Ims/step - loss: 1317.8855 - val loss: 1109.0031
Epoch 2/3

550116/350116 | ] - 7535 ims/step - loss: 921.7284 - val loss: 845.672
Epoch 3/3

550116/350116 1 | - 7als Ins/step - loss: B61.3388 - val loss: 832,755
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» From 31.03.2007 to 31.03.2008
» MSE: 1181,8 Data Set
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Middle Citys

» Training data from 31.05.1997 to 31.03.2007
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Middle Citys

» Training data from 31.05.1997 to 31.03.2007
» Delay Features = 12 h -15 h in 15 min intervals
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Middle Citys

» Training data from 31.05.1997 to 31.03.2007
» Delay Features = 12 h -15 h in 15 min intervals
» Optimizer: Adam
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Middle Citys

Christoph Smoch

and Yannick

.. Burchart
» Training data from 31.05.1997 to 31.03.2007
» Delay Features = 12 h -15 h in 15 min intervals
» Optimizer: Adam

Middle Citys

Laver (type) output Shape Param #
dense_32 (Dense) (None, 1536) 53696
dense 4 (Dense) (None, 1536) 2360832
dense_5 (Dense) (Ncne, 768) 1180416
dense_6& (Dense) (None, 1) ECE)

Total params: 3,635,713
Trainable params: 3,835,713
Non—trainable params: 0O
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Middle Citys

» Training data from 31.05.1997 to 31.03.2007

» Delay Features = 12 h -15 h in 15 min intervals

» Optimizer: Adam

Laver (type) output Shape Param #
dense_32 (Dense) (None, 1536) 53696
dense_4 (Dense) (None, 1536) 2360832
dense_5 (Dense) (Ncne, 768) 1180416
dense_& (Dense) (None, 1) 7E9

Total params: 3,635,713
Trainable params: 3,835,713
Non—trainable params: 0O

Train on 258479 samples, validate on 86160 samples

Epoch 1/3
258479/258479 |

Epoch 2/3
258479/258479 |

Epoch 3/3
258479/258479 |

] - 3375 Ins/step - loss: 519.4644 - val loss: 457.1992
] - 3455 Ins/step - loss: 383.6331 - val loss: 397.9228

] - 3425 Ins/step - loss: 359.2963 - val loss: 354.5216
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Middle Citys

Train on 258479 samples, validate on 86160 samples

Epoch 1/10

238479/238479 [

Epach 2/10

258479/258479 [

Epoch 3/10
238479/238475 [

Epach 4/10

238479/258475 |
Epoch 3/10

258479/258479 [
Epach 6/10

75847/258479 [
Epoch 7/10

258479/238479 [

Epoch 8/10

258479/258479 [

Epoch 9/10

258479/256479 [

Epoch 10/10

258479/238479 [

] - 3173 Ina/step - loss
] - 314z Ima/step - loss
] - 3143 Ins/step - loss
] - 3032 Ins/step - loss
] - 3103 Ima/step - loss
] - 303s 1ns/step - loss
] - 3023 Ina/step - loss
] - 309z Ima/step - loss
] - 3113 Ima/step - loss

] - 267s Ins/step - loss

577.7630 -

376.8651 -

353.9362 -

336.8638 -

320.9154 -

307.2807 -

301,3183 -

254.,8623 -

2940015 -

2920886 -

val loss:
val loas:
val loss:
val loss:
val loas:
val loss:
val loas:
val loas:
val loas:

val loss:

362.94%5

4711167

462.2183

319.9021

308.5900

289.8373

400.4257

287.2317

291.2982

277.6495

Template

Christoph Smoch
and Yannick
Burchart

Middle Citys

9/20



M |dd |e C|tys Template

Christoph Smoch
and Yannick
Burchart

> From 31.03.2007 to 31.03.2008
> MSE 295,3 Data Set
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Combined

» Training data from 31.05.1997 to 31.03.2007
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Combined

» Training data from 31.05.1997 to 31.03.2007
» Optimizer: Adam
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Combined

» Training data from 31.05.1997 to 31.03.2007

» Optimizer: Adam

Layer (type) output Shape Param #
dense_ 2 (Dense) (None, 1536) 98304
dense_10 (Dense) (None, 153&) 2360832
dense 11 (Dens<) (None, 7&8) 118041¢
dense_ 12 (Dense) (None, 1) TFE9

Total params: 3,640,321

Trainable params:

Non—-trainakle params: 0

3,640,321
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Combined

» Training data from 31.05.1997 to 31.03.2007

» Optimizer: Adam

Layer (type) output Shape Param #
dense_ 2 (Dense) (None, 1536) 98304
dense_10 (Dense) (None, 153&) 2360832
dense 11 (Dens<) (None, 7&8) 118041¢
dense_ 12 (Dense) (None, 1) TFE9

Total params: 3,640,321

Trainable params: 3,640,321

Non—-trainakle params: 0

Train on 258479 samples, validate on 86160 samples

Epoch 1/3
258479/258479 |

Epoch 2/3
258479/258479 |

Epoch 3/3
258479/258479 |

] - 340 Ims/step - loss: 504.7584 - val loss: 341.5425
] - 32 Ims/step - loss: 361.1113 - val loss: 400.0493

] - 340s ms/step - loss: 338.2705 - val loss: 296.5153
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Combined e

Christoph Smoch
and Yannick

Epoch 1/10 Burchart
258479/258479 | ] - 2353 908us/step - loss: 483.2603 - val loss: 331,015

Epoch 2/10

258479/258479 | ] - 2403 930us/step - loas: 355.9876 - val loss: 312.2565

Epoch 3/10

258479/238479 | ] - 2433 $46us/step - loss: 323.3866 - val loss: 303.3313 Combined
Epoch 4/10

258479/298474 | ] - 2483 96lus/step - loss: 311.6672 - val loss: 323,3339

Epoch 5/10

258479/238479 | ] - 2493 96dua/step - loss: 297.5114 - val loss: 307.0521

Epoch /10

258479/298474 | ] - 2533 980us/step - loss: 288.6783 - val loss: 272,2609

Epoch 1/10

258479/258479 | ] - 2435 942us/step - less: 281.1152 - val loss: 277.6102

Epoch 8/10

258479/258479 | ] - 2473 §57us/step - loas: 275.0219 - val loss: 268.8025

Epoch §/10

250479/238479 | ] - 2513 971us/step - loas: 265.4939 - val loss: 2333749

Epoch 10/10

258479/298474 | ] - 2353 988us/step - less: 265.2712 - val loss: 278,53041
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Combined

» From 31.03.2007 to 31.03.2008
» MSE: 346,9

600 4

500 +

400 4

300 A

200 +

— guessed
— meal

I

0 5000 10000 15000 20000 25000 30000 35000

Template

Christoph Smoch
and Yannick
Burchart

Data Set
Inflowing rivers
Middle Citys
Combined

LSTM

15 /20



LS —I— M Template

Christoph Smoch

and Yannick
Burchart
o
L]
L]
= gialkofen (Lahn) LSTM
Kaub
: f )
L ] Oestrich
® o et
Bingen Mainz
o
°
o

16 /20



LSTM

» Training data from 31.05.1997 to 31.03.2007
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LSTM

» Training data from 31.05.1997 to 31.03.2007
» Delay Features = 12 h -15 h in 15 min intervals
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LSTM

» Training data from 31.05.1997 to 31.03.2007
» Delay Features = 12 h -15 h in 15 min intervals
» Optimizer: Adam
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» Training data from 31.05.1997 to 31.03.2007
» Delay Features = 12 h -15 h in 15 min intervals
» Optimizer: Adam
Layer (type) Ooutput Shape Param #

LSTM

lstm 11 (LSTM) (None, 1, 192) 184304
lstm 12 (LSTM) (None, 192) 295680
dense_36 (Dense) (None, 1) 153

Total params: 490,177
Trainable params: 480,177
Non—trainable params: 0O
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LSTM

» Training data from 31.05.1997 to 31.03.2007
» Delay Features = 12 h -15 h in 15 min intervals
» Optimizer: Adam

Layer (type) Ooutput Shape Param #
lstm 11 (LSTM) (None, 1, 192) 184304
lstm 12 (LSTM) (None, 192) 295680
dense_36 (Dense) (None, 1) 153

Total params: 490,177
Trainable params: 480,177
Non—trainable params: 0O

Train on 258479 samples, validate on 86160 samples

Epach 1/3
258479/238479 [ ] - 975 31dus/step - loss: 521.2406 - val loss: 368.6379
Epoch 2/3
258479/258479 [ ] - 995 384us/step - losa: 375.3672 - val loss: 396.2590
Epoch 3/3
258479/238479 [ ] - 1035 400us/step - loss: 39,9427 - val loss: 381.2970
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