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Wave run-up predictions at 
highwater on rivers

Instrument to check 
physics of Hydra-models

Assessing crest levels in the upstream 
rivers Hydra-0 model

Windspeed and direction prediction per river branch 

Output B
Checking all output after each 
individual process

Wave growth modeling with Bretschneider 
for 16 wind directions

Dike cross-sections generated from Fli-Map or 
official list of constructions data

Information about the critical overtopping discharge

Average bottom depth and effective fetch
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Design wind speeds as a function of wind direction, 16 wind directions

Output A / C
Confrontation actual crest levels with 
required levels; 
Determining the dike length with 
shortage of crest level 

Dikes to be strengthened at high water and storm; 
Dike ring 41, Land van Maas en Waal – South easterly wind

Input A  

Input A

Input B

Input C

The main function of Hydra-0 (zero) is checking the physics of a probabilistic Hydra calculation for the "IJssellake area, 
the lower reaches of the Meuse and Rhine branches and the Vecht". It is also possible with Hydra-0 to assess the crest levels in the 
upstream sections of the Rhine and Meuse rivers. For this part of the river only one stochastic function is of importance, namely 
the discharge. The design windspeed and direction have been pre-determined for these areas. Furthermore Hydra-0 could be a 
part of the new prediction methods for the upstream areas of the Rhine and Meuse rivers.

Predicted 10 minute 
or hourly water levels 
at the axis of the river, 
1d-model, river axis

Input B  Input C  

Wave transformation and wave run-up; 
Dam module; 
Foreshore module; 
Run-up module; 
determining necessary crest levels

Water level bank location

The following physical operations can be done with Hydra-0:

•  Translation of the water level data from the middle of the river to the toe of the dike
•  Determining effective fetch lengths
•  Translation of potential wind velocity to an open water magnitude
•  The wave growth modeling according to Bretschneider, Wilson or Young and Verhagen
•  Wave reduction by dams and forelands
•  Wave run-up and wave overtopping on a dike with "PC-Overslag" or the run-up module 
   from the Hydra models

Hydra-0 uses ASCII-files for input and output. If used in a prediction model, 
pre-processing for example reading a water level prediction, and post processing 
of the results from Hydra-0 to GIS or excel figures can easily be done with other 
existing programs.

The result of the dike assessment and wind wave prediction is a comparison 
between the necessary crest level and the actual existing level of the dike crest. 
The difference between dike assessment and prediction is that with dike 
assessment the wave load from 16 directions has to be calculated. With the 
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HYDRA-O                         Version: 1.0.0                        December 2004  
 User name                                               = slompr
 Date computation                                        = 16-11-2005 17:45:05
  
 
 Type of computation                                     = Modulair train
 
 Input parameters
   Location                                              = Dkr 43 Waal km 914_159213_433679
   Waterlevel                                            =     12.52 (m)
   Windspeed                                             =      9.00 (m/s)
   Wind direction                                        =    157.50 (deg)
   Fetch length                                          =   1772.00 (m)
   Bottom level                                          =      4.82 (m)
 
   Method transformation windspeed:                      = Upot -> U10
   U10                                                   =     10.06 (m/s)
 
   Wave module                                           = Bretschneider
 
 Calculated wave parameters
   Hs                                                    =      0.31 (m)
   Tp                                                    =      2.19 (s)
   Wave direction                                        =    157.50 (deg)
 
   Cross section                                         = 1 op 3 met voorland en dam 170 gr en 13.50.prfl
     Present crest level                                 =     13.50 (m+NAP)
     Exterior dike normal                                =    170.00 (deg)
  
     Dike cross-section coordinates     Slope roughness-
      Distance      Height              factor
         0.00         0.00                1.00
        18.00         6.00
  
     Foreland cross-section coordinates Slope roughness-
      Distance      Height              factor
      -100.00        -1.00                1.00
         0.00         0.00
  
     Dam construction parameters
     Dam type  Height dam
     Caisson           12.00
  
 
 Location                                                = Dkr 43 Waal km 914_159213_433679
   X-coordinate                                          =  159213 (m)
   Y-coordinate                                          =  433679 (m)
 
 Input parameters
   Failure mechanism                                     = Overtopping with a critical overtopping discharge of   
       0.10 (l/s/m)
   Run-up module                                         = Run-up
   Water level                                           =   12.52 (m)
   significant wave height                               =    0.31 (m)
   Wave period                                           =    2.19 (s)
   wave direction                                        =  157.50 (deg)
 
 Parameters after Dam module
   Water level                                           =   12.52 (m)
   significant wave height                               =    0.28 (m)
   Wave period                                           =    2.19 (s)
   wave direction                                        =  157.50 (deg)
 
 Parameters after Voorland module
   Water level                                           =   12.52 (m)
   significant wave height                               =    0.28 (m)
   Wave period                                           =    2.19 (s)
   wave direction                                        =  157.50 (deg)
 
 Result computation
   Computed crest level                                  =   13.18 (m)
 
 

HYDRA-B                         Version: 2.0.0                        November 2004  
 User name                                               = slompr
 Date computation                                        = 16-11-2005 17:20:43
  Location                                                = Dkr 35 Bergsche Maas km 237_131249_413254
   X-coordinate                                          =  131249 (m)
   Y-coordinate                                          =  413254 (m)
 
 Failure mechanism                                       = Overtopping
   Critical overtopping discharge                        =      5.00 (l/s/m) 
 
 Frequency:         Hydraulic load:
     1/ 1000        4.639 (m+NAP)
     1/ 1250        4.705 (m+NAP)
     1/ 2000        4.843 (m+NAP)
     1/ 4000        5.043 (m+NAP)
     1/10000        5.302 (m+NAP)
  
   Cross section                                         = p5002700 dkn 355 dgr krh 6.285 .prfl
     Present crest level                                 =      6.29 (m+NAP)
     Exterior dike normal                                =    355.00 (∞)
  
     Dike cross-section coordinates     Slope roughness-
      Distance      Height              factor
       -25.14         0.99                1.00
       -20.02         1.90                1.00
       -10.96         3.84                1.00
        -2.69         6.12
  
     Foreland cross-section coordinates Slope roughness-
      Distance      Height              factor
       -63.50         0.89                1.00
       -25.14         0.99
  
 
         Illustration points:          | Opened barriers               | Closed barriers
                                       | (contrib. to exc.freq 87.3%)  | (contrib. to exc.freq 12.7%)
 --------------------------------------+-------------------------------+------------------------------
 wind direct. r (contrib. to exc.freq) | WNW   (18.8%)                 | WNW   ( 5.9%)
 sea water level Maasmond m [m+NAP]    | 1.70                          | 3.20
 Rijn discharge q at Lobith [m≥/s]     | 14485                         | 10296
 Maas discharge q at Lith [m≥/s]       | 3620                          | 2515
 potential wind speed u [m/s]          | 12.0                          | 24.7
 local water level h [m+NAP]           |  4.58                         |  4.21
 significant wave height Hs [m]        | 0.38                          | 0.76
 peak periods Tp [s]                   | 2.3                           | 3.2
 wave direction theta [degrees]        | 295                           | 300
 
 
 Location                      = Dkr 35 Bergsche Maas km 237_131249_413254 (131249,413254)
 Failure mechanism             = Overtopping with a critical overtopping discharge of  5.00 (l/s/m)
 Hydraulic load                =     4.84 (m+NAP)
 Return period                 =     2000 (year)
 Exceedance frequency          = 5.00E-04 (per year)
 
 Both barriers opened
 
   r      | m  MM   | q Rijn  | q Maas  | u       | waterlvl| H_s     | T_p     | wave dir| des.freq   | des.freq
          | m+NAP   | m≥/s    | m≥/s    | m/s     | m+NAP   | m       | s       | degrees | *0.001/whj | %
 ---------+---------+---------+---------+---------+---------+---------+---------+---------+------------+---------
   N      |    1.29 |   15709 |    3942 |     6.0 |    4.76 |    0.14 |     1.1 |       0 |      0.019 |     3.7
   NNE    |    1.30 |   15688 |    3937 |     6.0 |    4.75 |    0.15 |     1.1 |      23 |      0.018 |     3.7
   NE     |    1.30 |   15586 |    3910 |     7.0 |    4.72 |    0.20 |     1.4 |      45 |      0.026 |     5.3
   ENE    |    1.30 |   15708 |    3942 |     7.0 |    4.75 |    0.17 |     1.3 |      61 |      0.024 |     4.9
   E      |    1.30 |   16104 |    4046 |     6.0 |    4.84 |    0.00 |     0.0 |      90 |      0.011 |     2.2
   ESE    |    1.30 |   16104 |    4046 |     5.0 |    4.84 |    0.00 |     0.0 |     113 |      0.008 |     1.6
   SE     |    1.30 |   16104 |    4046 |     6.0 |    4.84 |    0.00 |     0.0 |     135 |      0.009 |     1.7
   SSE    |    1.30 |   16104 |    4046 |     6.0 |    4.84 |    0.00 |     0.0 |     158 |      0.011 |     2.3
   S      |    1.30 |   16104 |    4046 |     7.0 |    4.84 |    0.00 |     0.0 |     180 |      0.014 |     2.9
   SSW    |    1.30 |   16070 |    4037 |     8.0 |    4.84 |    0.00 |     0.0 |     203 |      0.018 |     3.5
   SW     |    1.42 |   15985 |    4015 |     9.0 |    4.84 |    0.00 |     0.0 |     225 |      0.023 |     4.6
   WSW    |    1.50 |   15897 |    3992 |    10.0 |    4.84 |    0.00 |     0.0 |     248 |      0.025 |     5.1
   W      |    1.64 |   15423 |    3867 |    11.0 |    4.77 |    0.14 |     1.8 |     282 |      0.041 |     8.2
   WNW    |    1.70 |   14485 |    3620 |    12.0 |    4.58 |    0.38 |     2.3 |     295 |      0.094 |    18.8
   NW     |    1.50 |   15076 |    3775 |     9.0 |    4.66 |    0.27 |     1.9 |     315 |      0.065 |    13.0
   NNW    |    1.38 |   15567 |    3905 |     7.0 |    4.74 |    0.16 |     1.3 |     337 |      0.029 |     5.8
 ---------+-------------------------------------------------------------------------------+------------+---------
   sum    |                                                                               |      0.436 |    87.3
 
 


