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1. Introduction

Within Phase II of the TACIS programme, specifications will be set-up for an Operational Storm Surge Center at CCWLF at KazNIIMOSK, Almaty, Kazakhstan. In a possible future Phase III, the intention is to establish 5 operational centres in the countries surrounding the Caspian Sea. One centre in each country.

To explore the expected accuracy of storm surge forecasts in the Caspian Sea, the existing model at KazNIIMOSK will be run for a test period of approximately a year. The model will run in a semi-operationel mode, as no surge warnings will be issued. On daily basis ECWMF forecasts from the UK met. Office will be downloaded from the Internet and applied as forcing of the surge model. During the test year, the present hydrodynamical model will be updated and improved with the most recent available information.

This document describes the semi-operational model set-up to be established and run by the local experts at KazNIIMOSK. The tasks to perform are:

· Update existing surge model

· Get access to ECMWF meteorological data

· Calibrate and validate model

· Establish automatic procedures for running semi-operational forecasts

· Run the surge model for approximately one year as a test

· Evaluate the forecast quality

· Give specifications and cost estimate for an operational forecast centre

Three reports will be presented by the end of the forecast test year:

One describing the model set-up and related calibration, one describing the operational forecast procedure and the actual forecast quality achieved within the test year and one describing specifications and cost estimate for establishing an operational storm surge forecast centre at KazNIIMOSK.

2. Update of the Existing Storm Surge Model

2.1. Bathymetry for the Surge Model

To get accurate predictions of storm surges with the storm surge model, one necessary condition is to have a model bathymetry of high quality. Especially in the shallow water coastal zones exposed to surges it is important to have a good data foundation. This applies to all coastal areas of the Caspian Sea.

To describe the evolution of surges the spatial resolution of the model must be a high a possible taking into account the quality of the source of bathymetry information and the necessary computational time to produce actual forecasts.

In present version of the surge model at KazNIIMOSK, a 10 km resolution has been selected for the grid covering the whole Caspian Sea and a 2 km resolution for the grid covering the shallow northern part of the Caspian Sea.

In the present project where flooding is one of the main topics, it is necessary to update the present bathymetries. The resolution of 10 km and 2 km is maintained, but the following updates are recommended: 

1. A general update of the present depth database (xyz-data) This could be with digitized maps of higher resolution than presently applied and/or with digital information if access to such data can be established. Be sure to use UTM, Zone 39 for digitization.

2. Re-construction of the present 10 km and 2 km grids based on the updated depth database. One or two other 2 km grids should be considered in the central or southern Caspian Sea in areas exposed to flooding.

3. Add all coastal areas up to –19 m (all 5 countries)

4. Schematise the Volga delta and the Ural river mouth to the applied resolution of the bathymetries with the purpose of including the river inflows as a number of sources in the hydrodynamic model

5. Consider including a number of local high resolution bathymetries/models for areas of specific interest. An example could be to introduce a local grid of 500 m resolution in the Atyrau region. Such local model should run de-coupled to the 2 km model (ie. The execution of the HD module is in 3 steps: 10 km, 2 km and finally the 500 m model). In practice a local model need only to be run in cases where the area is experiencing actual flooding (to be determined from  the 2 km grid surge model)

6. The opening (cross section area) to the Kara-Bogaz.Gol should be checked
2.2. Inflow to the Storm Surge Model

To further improve the calculation of water levels with the surge model the yearly variation of levels should be included. To include this variation, the inflow from rivers and net precipitation will be added to the model. To get the best possible estimated inflow, the actual inflow and a forecasted inflow (on daily basis) is needed. However, this is almost never possible to access and for the Caspian Sea such data is not available. The following improvements are therefore recommended:

7. Establish a timeseries of climatological river inflow from all main rivers of the Caspian Sea. To have the total inflow correct several smaller river flows should be added to the main rivers. In this way the total catchment is covered. The time resolution of the timeseries should be as high as possible,  but not smaller than one month. The climatological flows can be established as average values over for example the last 5-10 years of data. It should be considered if the raw data is representative for the present situation. The timeseeries may already be available from the Water Balance Model study.

8. Include the rate of net precipitation (precipitation minus evaporation) over the sea surface of the Caspian Sea (ie excluding the catchment). As the storm surge model is not intended to be used for water balance modelling, the net precipitation should approximately balance the total river inflow.
The general background level of the Caspian Sea will be fixed at a certain level (eg. –27 m), but can be updated as appropriate.

2.3. Ice Cover in the Storm Surge Model

As part of the northern Caspian Sea is frequently covered by ice it is recommended to take the effect of sea ice coverage into consideration in the storm surge model. Because of ice coverage, the transfer of momentum from the wind to the sea is being limited.

In the absence of a specific ice model, a simple approach of including the ice coverage in the surge model has been implemented:

The wind stress, τw is reduced by a factor (between 0 and 1) in case of ice. If this model option is activated, a map of wind drag reduction factors will be read by the surge model. The map should be prepared before the actual simulation. In areas of no ice the factor should be 1.0 and in case of solid ice the factor should be 0.0.

τw = factor· τw
A practical way of handling ice cover in the surge model is by defining a number (eg 5) of typical ice cover situations and prepare the related maps of wind drag reduction factors. In operational mode, during the winter season, the duty forecaster should frequently determine which situation is the most appropriate and specify this in the input to the model.

3. Calibration and Validation of the Storm Surge Model

3.1. Storm Selection

The storm surge model will be calibrated against real water level measurements available for a number of historical storms.

A number of 2-3 storms creating extreme surges for each exposed part of the coast of the Caspian Sea should be selected. In total, this could be in the order of 10-15 storms or more. As a first step, the focus could be on the Kazakhstan coast alone and therefore only 2-3 historical storms need to be used for this first calibration. The 2-3 storms should represent typical different meteorological situations (different wind directions) causing extreme surges.

3.2. Meteorological Data

The meteorological data for running the calibration simulations should be analyses from the ECMWF model. If such data is not available data produced from old synoptic air pressure maps could be used. This alternative, however, is less attractive, as the model should be calibrated to the type of forcing being used in operational mode, ie. the ECMWF data. Otherwise there is a risk to include a systematic error in the model and accordingly produce less accurate operational storm surge forecasts.

The ECMWF analyses from the UK met. Office, should be downloaded and converted into the grid format (projection) of the storm surge model. See also Appendix A.

3.3. Calibration Parameters

The calibration parameters consist of bottom friction (Manning numbers), turbulence model (eddy viscosity) and discretization of the model bathymetry. The smaller resolution of the bathymetry, the more complicated it will be to discretize the narrow channels and river mouths. It is important to include the major streams of for example the Volga delta in the model.

If possible, the actual river inflows at the time of the selected historical storms for calibration should be applied during the calibration.

Possible ice cover during the surge periods should be estimated and included in the simulations.

3.4. Model Validation

To validate the generality of the calibration parameters and accordingly the model itself, at least two extreme storms should be simulated and compared with observations of water levels. The observations should represent the whole Caspian Sea, not only the location of the surges.

Each selected storm will cover a period of approximately a week, as the model needs at least 2-3 days to spin-up before the actual storm can be simulated correctly.

The model set-up and the calibration/validation of the model should be reported before the end of the test year.

4. Semi-Operationel Forecasts

4.1. Operational Procedure

To produce daily forecasts of storm surges the following procedure will be used (tasks step by step):

9. Download the daily meteorological forecast (ECMWF) from the UK met. Office.

10. Convert the met. data into the surge model format.

11. Specify river inflows and precipitation/evaporation to the models.

12. Specify the simulation period.

13. Run the actual simulation in the 10 km grid.

14. Extract transfer boundary data for the 2 km model.

15. Interpolate the meteorological data to the 2 km model.

16. Extract timeseries of water levels (the forecast) from the two grids.

17. Produce additional output information (2D plots and animations).

Comments:

Each day a simulation covers the period from –24 hours to +240 hours. The period from –24 hours to 00 hours is a so-called hindcast as it is based on meteorological analyses. The period from 00 hours to +240 hours is the forecast.

All simulations (except the very first) starts from a so-called hot-start-file. This file was generated during the previous simulation (at time 00 hours). In this way, the model hindcast is being updated daily to give the best possible starting conditions for the new forecast.

The river inflows as well as the precipitation/evaporation data are monthly climatological values. These values are prepared as timeseries (type 0).

As no actual forecasts will be issued, the model needs not to be run every day during the test year. In practice, the forecasts can be produced for example once a week (ie. semi-operationally) by 7 individual simulations.

All timeseries of forecasted water levels should be stored for further analyses.

In Appendix A, the meteorological data is described in detail.

In Appendix B, specifications for implementation of the procedures above, in an automatic Windows based system, are described. 

In Appendix C, some examples of batch execution syntax (unix and DOS) are given.

4.2. Assessment of Forecast Quality

Based on all produced forecasts (up to 365 for the test year), the quality of the forecasts should be estimated. By comparing calculated water levels to measured water levels linear correlation factors as well as scatter diagrams should be reported.

Calculated water levels every 12 hours (00, +12, +24, +36,…..+240) from each of the forecasts should be extracted. All (365) values at time 00 (ie. hindcast values) should be put together to form a timeseries (the timestep becomes 24 hours = the time interval between each forecast simulation). The same should be done for the values at +12 hours, for +24 hours, etc.

Each established timeseries of model results should be compared to actual measurements (a timeseries) in the form of a scatter-plot (x-y-plot of measured water level versus calculated water level) for each forecast lead-time as well as a calculated correlation coefficient. The final result will be an overview of the reached forecast quality for the lead time: 00 hours (hindcast), +12 hours (short term forecast), +24 hours,…..240 hours (long term forecast). The correlation coefficient is expected to be slowly decreasing from 00 hours to approximately +48 hours and faster towards +240 where the accuracy of the meteorological forecast (ECMWF) is expected to be small.

This analysis should be performed in stations of specific interest and presented in a report on forecast quality by the end of the forecast test period.

5. Specifications for an Operational Storm Surge Forecast Centre

By the end of Phase II, the surge model described in this Work Document has been semi-operational for approximately one year. This means daily forecasts have been produced and the obtained forecast quality assessed.

In a possible third phase of the project an operational surge forecast centre will be established in each of the five countries surrounding the Caspian Sea. To set-up specifications and estimate the costs of such centres, the experience gained during the semi-operational test year at the CCWLF will be used to give specifications for a centre in Kazakhstan (host institution: KazHYDROMET/KazNIIMOSK).

The specifications and cost estimate should include:

· Housing

· Personnel

· Equipment (computers, printers, communication equipment, etc.)

· Access to on-line water level stations

· Procedures for issuing warnings (criteria’s for issuing warnings, how to issue warnings, authorities to receive warnings, actions to be taken in case of warnings, etc.)

· Other responsibilities of the centre (eg. monitor/analyse the long term development of the water level in the Caspian Sea, report actual flooding damages, produce other forecasts like river flows or water balance issues, do development and research within the areas of responsibility, etc.).

· Etc.
A report describing the specifications and cost estimate will be available by the end of Phase II.

Appendix A
Meterorological Data for the Storm Surge Model

The storm surge model will be run for a test period of approx. 12 months starting beginning of December 2000. The forcing of the model is meteorological maps of sea surface air pressure and 10 m wind.

Up till now the model at KazNIIMOSK has been driven by manually digitised maps of air pressure from which the 10 m wind has been deducted using a MIKE 21 tool (prwind.exe). During the 12 months test period, the meteorological data will be downloaded from the UK Met. Office (the ECMWF model).

CCWLF has established an agreement with the UK Met. Office on access to these data from:

Address:
http//151.170.240.9:8443

Login:

Caspian

Password:
******      (contact Team Leader, Terry Evans)

Data are send to CCLWF’s ftp-site automaticly by ftp.

The CCLWF ftp-site is accessed by:

Internet account:

Userid:

lpdavid

Password:
******      (contact Team Leader, Terry Evans)

Tlf:

507150      (Almaty, local)

Ftp account:

ftp server:
ftp://ftp.lorton.com
Login:

ccwlf

Password:
******      (contact Team Leader, Terry Evans)

Directory path:.

Compression:
GZIP

An automatic procedure will be applied to download the data.

From the ECMWF model data will be available at a 0.5 x 0.5 deg. resolution. Every 6 hours (00, 06, 12, 18 UTC) an analysis is available and at 12 UTC a forecast (+06, +12,…..+240 hours leadtime) is available.

Presently, ECMWF data is from the NWP model with resolution of 1.5 x 1.5 deg. The analysis is available at 12 UTC. The forecast lead time is +12, +18, +24….. These data will be used until the fine resolution data is available from the UK met. Office.

To run the model in operational mode the following data is required:

2D maps of sea level air pressure (P), and 10 m wind velocity components (U, V) covering the 10 km grid of the Caspian Surge model.

Spin-up: approx. 5 days of met. Analyses.

Forecast: 6 hourly data from –24 to +240 hours. The period –24 to 00 should be met. analyses. From +6 to +240 met. forecasts.

The data to be received cover the area identified by:

Latitude of (0,0): 
36.0 deg. N

Longitude of (0,0): 
46.0 deg. E

Grid dimensions: (0:20,0:40) by 0.5 deg.

The data presently available cover:

Latitude of (0,0): 
0.0 deg. N

Longitude of (0,0): 
46.5 deg. E

Grid dimensions: (0:59,0:60) by 1.5 deg.

Files received are in the standard met. binary GRIB format.  The dos-program wgrib.exe can convert the data into an ASCII file and the program rdecmwf.exe converts this ASCII file into the final surge model format (MIKE 21, Type 2). Notice that GRIB files can be appended (eg. by the unix command “cat”).

Not to fill up the ftp-site, data need to be deleted on daily basis.

To run a typical forecast (in this example a forecast at 10 December 2000 12 UTC), the following files need to be downloaded, appended and converted:

P0912200012A000

U0912200012A000

V0912200012A000

P0912200018A000

U0912200018A000

V0912200018A000

P1012200000A000

U1012200000A000

V1012200000A000

P1012200006A000

U1012200006A000

V1012200006A000

P1012200012A000

U1012200012A000

V1012200012A000

P1012200012F006

U1012200012F006

V1012200012F006

P1012200012F012

U1012200012F012

V1012200012F012

P1012200012F018

U1012200012F018

V1012200012F018

.

.

.

P1012200012F234

U1012200012F234

V1012200012F234

P1012200012F240

U1012200012F240

V1012200012F240

Syntax is IDDMMYYYYHHXFF, where

I is the Item (P or U or V)

DD is the day (0...31)

MM is the month (0…12)

YYYY is the year

HH is the hour (00, 06, 12, 18)

X is either A (analysis) of F (forecast)

FFF is the forecast lead-time in hours (06 to 240)

The raw GRIB data files received by ftp use a different fine name convention:

E00PB098A.grp contains P1112200012A000

E00IB098A.grp contains U1112200012A000

E00JB098A.grp contains V1112200012A000

E00PB098E.grp contains P1112200012F012

E00IB098E.grp contains U1112200012F012

E00JB098E.grp contains V1112200012F012

E00PB098G.grp contains P1112200012F018

E00IB098G.grp contains U1112200012F018

E00JB098G.grp contains V1112200012F018

E00PB098I.grp contains P1112200012F024

E00IB098I.grp contains U1112200012F024

E00JB098I.grp contains V1112200012F024

Notice, that there is no +06 hours forecast. For the time being, a copy of the +12 hours data file is used instead. Instead of P,U,V then centre uses P,I,J and the analysis and different lead-times are identifieb by a letter: A (analysis), B (+03 hours), C (+06 hours), D (+09 hours), E (+12 hours),…….

An automatic routine (script or program) need to be set-up to download the ECMWF data on a 6 hourly basis and to create the final meteorological forcing data file on a daily basis. See also Appendix B.

Appendix B
Specifications of Windows Dialogs for the Storm Surge Model

A short overview:

Meteorological data (ECMWF) in a binary GRIB format will be sent to the Internet provider of KazNIIMOSK every 6 hours. These data should be transferred to the CCWLF computers for archiving. On daily basis the storm surge model (MIKE21) should use these forcing data (wind) to create a storm surge forecast. The GRIB files should be converted to ASCII format and further on to the MIKE21 format.

The hydrodynamic (HD) 10 km model should then be executed. Boundary data for the 2 km model should be extracted from the results of the 10 km simulation and the wind file should be interpolated from the 10 km grid to the 2 km grid. Then the 2 km HD model should be executed. Finally, a set of different outputs should be generated and plotted (on hardcopy or as graphics on screen). If measurements of water levels are available, plots for comparison should be included.

Basic principles: 

In the Windows dialogs the user should specify if the daily forecast should be run automatically or manually:

Automatically means that the stream of commands are being executed automatically at a certain time of the day (user input).

Manually means that the user starts the stream of commands by clicking.

Alternatively, a hindcast can be selected.

Also different outputs as well as backup is to be specified.

As the system may be installed in all 5 Caspian Sea countries (in the future), the text in the dialogs should be (relatively) easy to change to other languages.

At least 2 or 3 people involved in the CCWLF should know the basics of this Windows Dialog system and be able to make smaller adjustments as needed. All specification files (*.inp) for running the programs will be provided by KazNIIMOSK.

Meteorological data:

The meteorological data needed for a forecast is described in Appendix A. For a hindcast only meteorological analyses are used. In case a few analyses are not available, these data should be substituted by forecasts (of the shortest lead-time as possible, preferably +06 hours). Meteorological files being used in a simulation should be listed (in a file and also in a dialog if possible).

All meteorological files should be downloaded to the local computer at least on daily basis (alternatively on a 6 hourly basis). This should be done also if the surge forecast is not being produced. Data should be archived on the local computer and a backup should be made frequently (described later).

All meteorological files (GRIB format - which is a standard meteorological format) should be concatenated (in the right order, of course) using a tool like the unix command “cat”. To convert this GRIB file into ASCII format use the program wgrib.exe (examples of syntax for the necessary commands will be given separately in unix format). To convert from ASCII to the MIKE21 format (a binary type 2 file) use the program rdecmwf.exe. Now the meteorological data (or wind file) is ready for the HD simulation in the 10 km grid.

Inflow data:

Presently, no inflow data is included in the model, but within the one-year test period, river inflows as well as net precipitation will be included. When data is available, the specifications will be made.

Running the 10 km HD model:

To run the 10 km HD model, a few file names as well as dates need to be specified in the HD specification file (.inp). This file is an ASCII file, and the necessary changes can be done with a command like the unix stream-editor command “sed”. The model is executed with the program f.model.exe.

The HD model produces a number of 2D (=type 2) output files, which can be further (post-)processed.

Preparations for the 2 km model:

Before the 2 km HD model can be executed, wind and open boundary data need to be prepared. The wind file will be prepared by interpolating the 10 km wind file created for the 10 km HD simulation. To do this the program t2turn.exe is used. Besides, the 2 km model need specification of boundary conditions at the open boundary towards south (the deeper part of the Caspian Sea). These boundary data is extracted from the 10 km model output using the program m21trn.exe.

Running the 2 km HD model:

The 2 km HD model is run in exactly the same way as the 10 km HD model, see above.

Model output:

Model results (output) can be presented in graphical or tabular form. The amount of output needed depends on the situation. In case of possible flooding more output than on normal routine basis is needed. Also as the operational centre gets more experience, clients and funding the need for further output will increase. Presently, a basic (minimum) set of output will be defined together with a few optional outputs. As the flood forecasting group get more experienced they need to be able to adjust/update the output information.

The basic output (post-processing) is:

Extract timeseries of water level at a number of locations (ie in at number of grid co-ordinates (i,j)) . This number and position should be easily updated by the flood forecasting group. If possible, read the number and related co-ordinates from an ASCII file. For example:

-----------------------------------------

5

10
Peshnoi
22,33

10
xxxx

17,123

2 Yyyyy

45,87

2 Abc

127,21

2 Xuz

12,17

-----------------------------------------

In this example there is 5 locations, 2 in the 10 km grid and 3 in the 2 km grid.

The extraction is done using the program t2_t0.exe. This will generate a binary file containing timeseries of water level (.dt0).

The 2D (.dt2) and 0D (.dt0) output now need to be presented: Timeseries (.dt0) should be plotted on the screen (by selecting station by a click) or on a hardcopy device. Use t0plot.exe for this. Timeseries should also be available in tables. The simplest way to do this is by using the tool t0prnt.exe (Later on one could consider to generate EXCEL sheets on operational basis). Matrices (.dt2)  of water level and/or currents should also be plotted on the screen or on hardcopy. If plotted on the screen, it can be a single time step or it can be a sequence of time steps (by default the whole simulation period). On hardcopy it should only be a single time step (at a time!). Also the matrices of wind (air pressure (P) and velocity components (U,V)) should be plotted in 2D like the water levels (currents). 2D plotting is done by the program t2plot.exe.

The detailed specifications for each of the plots described above will be given by the flood forecasting group at KazNIIMOSK.

Backup:

To avoid data loss in case of disk damages or to avoid disk space problems certain data need to be backed up frequently:

18. All met. data should be backed up. Store all original GRIB files from the UK met. Office. Post-processed met. files should be deleted after 2 days.

19. HD model output (2D) should be deleted after 2 days.

20. HD output (0D), ie timeseries, should be stored together with the met. data. By storing forecasted timeseries of water levels, it is possible to do analyses of the forecast quality for different lead-time (eg for hindcast, after 12 hours, after 24 hours, etc.). 
In this way, hindcasts or old “forecasts” can be simulated at any time for further analyses.

Design of Windows Dialogs:

The dialogs should exist of seven main pages:

1) The “Welcome” page. Here ais the heading and some nice plots. The heading should be (at this initial stage!): 

CCWLF

Caspian Centre for Water Level Fluctuations

STORM SURGE FORECASTING

And here a 2D plot (.gif) of the 10 km bathymetry  (t2plot.exe)

2) The” Forecast” page:


X
Start daily forecasts a time XXXXX UTC


Y
Start YYYYYY forecast NOW


Run time status: ZZZZZZZZZ


Include Sea Ice coverage number Z

Here: X and Y are tick-mark fields (corresponding to Yes=tick-mark, No=empty)

All combinations of X and Y are legal (Y+Y,N+N,Y+N,N+Y). Y+N is default.

XXXXX is a field to be specified by the user (eg: “17:00”)

YYYYY is a field to be specified by the user (eg: “20/6 1998”). Default is “Today”

ZZZZZZ is a field with run-time information:


Disabled – if no tick-marks in X or Y


Waiting – if X=yes and not running at the moment


Transfering ECMWF data  - while receiving met. data (ftp)


Creating ECMWF data – while converting wind data


Running 10 km surge model


Creating input to 2 km surge model


Running 2 km surge model


Extracting output data


Creating graphical output


Error: No EECMWF data available


Error: Running 10 km surge model


Etc.

Z is a number between 0 and 5. 0 is no ice. 1-5 means that a 2D map of sea ice coverage will be included in the HD simulation(s). This is specified in an option file to f.model.exe (model.opt).

3) The “Hindcast” page:


Run hindcast from XXXXXX to YYYYYY



Starting Conditions:




X
Cold start



Y
Hot start from file: ZZZZZZ

Here:

XXXXXX is the starting date of the hindcast (eg:” 20/11 1997”)

XXXXXX is the ending date of the hindcast (eg:” 25/11 1997”)

(00:00 UTC is assumed)

X and Y are tick-marks (X=Yes is default. X or Y should be=Yes)

ZZZZZZ is a MIKE 21 Type 2 (.dt2) file name (browse ?)

4) The “Output” page, where data and plotting files are produced (not shown). 

X
Produce standard output from simulation

Y
Produce animation of 10 km surge

Y
Produce animation of 2 km surge

Y
Produce animation of 10 km wind

?
??? - to be specified by flood forecasting group

Produce the output XXXXXX

Here X and Y are tick-marks. Default is X=Yes and Y=No.

XXXXXX is either “Automatic” or “NOW”. Automatic is default.

5) The “Graphics” page, where the plots are shown.

Show water level forecast from station XXXXXXX

Show animation of YYYYY

Show plot of YYYYY

XXXXX is a pull down list of the stations listed in the table above (model output) from standard plots. Plot of forecasted timeseries (t0plot.exe)

YYYYY is a pull down list of the active animations from the “Output” page. (t2plot.exe)

ZZZZZZ is a pull down list of other pictures/plots (single plots (.gif)) from standard plots. (t2plot.exe)

6) The “Measurements” page:

Show water level measurements from station XXXXXXX

Period from  YYYYYY to ZZZZZZZ

XXXXX is a pull down list of the available measuring stations

YYYYY is the starting date (eg:” 20/11 1997”)

ZZZZZZ is the ending date  (eg:” 25/11 1997”)

(00:00 UTC is assumed)

Use t0plot.exe to plot the data. Only data entered manually, by the flood forecast group, can be shown. 

7) The “Backup” page:

X
Perform backup to separate harddisk

Y
Perform backup from separate harddisk to cd-rom

If X=Yes, the all met. files as well as timeseries are copied to a harddisk (not the one where data already are placed). After a backup, a log file is created, from which, all dates being backed up is listed. Next backup will start from this list and make a complete backup of all more recent data (incremental backup). If Y=Yes, all data from this separate harddisk should be copied to a cd-rom (total backup).

Typically, X=Yes once a week and Y=Yes once a month. Default is X=Y=No.

Directory Structure:

On the storm surge computer at CCWLF, a directory structure suitable for running the model in operational mode has been established. The following directories exist:

inp:

for original specification files (*.inp) – not to be modified.

work:
for running the actual model. Specification files are copied to this directory and modified before the actual execution.

bin:
contains various tools not included in the general MIKE21 package (in c:\mike21\bin)
.

ts:
for operational output timeseries (storing the actual forecasts for later use) – to be backed up.

grib\YYMMDD:
for storing the downloaded meteorological grib-files  (to be backed up).

data:

the data (catdir) directory containing all model binary files.

data\wind: 
for the type 2 data files containing the converted meteorological data.

data\bathy:
for bathymetries.

data\rivers:
for timeseries of river inflow (to be created, cf. Section 2).

data\work:
for miscellaneous test output.

data\YYMMDD:
containing the model output at a specific day. YYMMDD is the date of the forecast.

data\temp:
for misc. temporary data files.

data\icemaps:
for type 2 files of typical  ice coverage.

Data to backup operationally: grib-dir., ts-dir., data\YYMMDD\*hot*t2

Produce a total backup of bathymetries, river-data, executables, inp-files, etc. every time any of these files have been changed.

Appendix C

Examples of commands to run MIKE21 from a unix script:

# NB: path may not be absolute - only relative

CATDIR=../data

export CATDIR

echo "Unpack GRIB file"

# NB: path may not be absolute - only relative

$BIN/wgrib.exe ../grib/file -d all -text -o $DDD.dat -v > $DDD.txt

echo "Convert from ASCII to type 2"

sed s/YYMMDD/$DDD/g < $INP/rdecmwf.inp > temp.inp

$BIN/f.rdecmwf.exe ,temp,0

echo "Run MIKE 21 HD, coarse grid:"

sed s/YYMMDD/$DDD/g   < $INP/hdc.inp > temp1

sed s/YYMMDM/$DM1/g   < temp1        > ${DDD}c.inp

$BIN/f.model.exe ,${DDD}c,0

echo "Generate wind to fine grid:"

sed s/YYMMDD/$DDD/g   < $INP/t2turnwnd.inp > temp.in

t2turn -bat temp

echo "Generate boundary conditions to fine grid:"

sed s/YYMMDD/$DDD/g   < $INP/m21trn102.inp > temp.inp

m21trn -bat temp

echo "Run MIKE 21 HD, fine grid:"

sed s/YYMMDD/$DDD/g   < $INP/hdf.inp > temp1

sed s/YYMMDM/$DM1/g   < temp1    > ${DDD}f.inp

$BIN/f.model.exe ,${DDD}f,0

echo "Extract timeseries:"

sed s/YYMMDD/$DDD/g   < $INP/t20_wl.inp > temp.inp

t2_t0 -bat temp

echo "plot 0D:"

for i in Peshnoi Abc Xyz

do

   echo "plot $i"

   sed s/YYMMD2/$DM2/g   < $INP/t0p_gif${i}.inp > temp1

   sed s/YYMMD1/$DM1/g   < temp1 > temp2

   sed s/YYMMDD/$DDD/g   < temp2 > temp1

   sed s/JDFST/$jdayfst/g   < temp1 > temp2

   sed s/JDLST/$jdaylst/g   < temp2 > gif.inp

   t0plot -bat gif

   alchemy -Xb600 -+ plot.tif -g -o xxx.gif

done

echo "plot 2D:"

for i in t2p_avi10 t2p_avi2 t2p_aviw

do

   echo "plot $i"

   sed s/YYMMDD/$DDD/g   < $INP/${i}.inp > avi.inp

   t2plot -bat avi

done

An example in DOS syntax:

Set catdir=c:\surge\data

Start /wait f.model.exe work,hd_10km,0
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