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1. Introduction and Background

Seatrack WebVanern is an applicatioof Seatrack Web for thakeVanern The
appliation has been set up by SMHI

Seatrack WebVanernd main purpose is to calculate the spreadihgil in Vanern
The program can also be used for other substances than oil, sunehmasalsor
floating objects.

In addition to an oil drift forecast, it is possible to make a backward calculation. Then
a calculation starts at the position wherelastance was found. The programme
calculates the drift backwards in time and traces the origin of the substance or an
object.

1.1 The circulation model

Seatrack Welvanernhasaccess to forecasted current fields of the high resolution
version of the Hiromimodel forVanern The horizontal grid resolution f&fanernis
about350 metersthe currents are calculated at ev@b) meter Vertically the

resolution is 1 meter down to 20 meters, 2 meters down to 44 meters, 3 meters down
to 68 meters and 4 meters dowo 104 meters.

It is possible to ploand animat¢he forecasted surface currents.

The forecasts fovanernare madencedaily, and new +48 h forecasts are included
into Seatrack WelWanernevery morningBrief forecass are also made every'@our
in order to have the best starting values 24 hours after the earlier calciagon.
houra newcurrent field is takn into account

1.2 The weather model

The wind forecastsriginate from the Hirlam weather model run in SMHI. The wind
forecasts used iSeatrack Web are from 10 meters height. The winds are calculated
with 5*5 km horizontal grid resolutiorEvery houra new wind field is taken into
account.



2 Installation of Seatrack Web

2.1 System Reguirements

O Windows XP, Windows
Vista, Windows 7

Linux Red Hat 6, Ubuntu

Computer Processor 1 GHz or more
Computer memory 512 MB or more
Screen resolution 1024x768 pixels
Web browser Minimum Internet

Explorer 8, Firefox 5

Java Java 6 from Oracle (not
IceTea or other java
provider)

2.2 Java Web start

This version runs via 'Java Web start'. This is included in Java and should
automatically be installed and used when starting Seatrack Web. If you have not
installed java, make sure to install the latest version.

ORACLE

Bl e [



3. Start and Stop Seatrack Web Vanern

3.1 Start
Enter the Internet address, whicthifps://stwvanern.smhi.seh your Web browser.

The manual is found by clickingser Manual.
Scientific documentationexplains the physics in the system
If you wantsupport click Contact. See figure 1.

Pres Start Seatrack Web, write UserandPassword press Login and the map in
Figure 2 appears.

Seatrack Web Vanern

0il drift forecasting system
developed and administrated by SMHI

Start
Seatrack Web

User Manual

. - User news »
Scientific 2011-11-22 Version 2.6
Documentation

Contact

HELCOM SMHI © 2011

Figure 1.The Seatrack Web Véanern start page.

3.2 Stop
I f you want to stop dSecaltircakc k6 BAMkeibt, d .g o

t


https://stw-vanern.smhi.se/

4.  The graphical user interface

) Seatrack Web - — - -—

File View Layer About
kE|# & &2 2N s | &

Calculation nane :
Calculated at (UIC): -
howing  (UTC): -

2 .
[58°51,8" N 12°0517E | SCALE: 792381.0, CENTER: 58°53,2' N 13°229'E |

Figure 2. Map over the whole area with depth information.

Define Case

1. Choose outlet type.

|[suil area [l

2. Draw, Import or Add starting point{s).
Unit: Degrees and decimal minutes.

| Add || Edit || Delete point(s) |
Latitude Longitude
58 53.400 1314717 —
58 53.400 13 17.589 =]
58 51.174 13 17.850 =

Number of points = 6
3. Choose Model.

Vénern 370m, 2 days forecast, HRLAM D

4. Calculation parameters.

Calculation parameters.

Figure 3. Define a new case

Define Casesee figure 3.

1. ChooseOutlet type:

Center point of spill

Line spill, a line composed of one or sev&@nnected straight lines is possible
Spill area a multicornered polygon

Particle positionsmake a great number of free particles in the map

Fetch the red stavhen you want to mark the outlet positionthe mapClick oncefor
everyoutlet position It is possible to move the corners of the sygotu an always
add more pointbetween the green poinighich show the firsthosen positioand
lastchosemposition.To erasalll the positions: doubleclick.



2. Draw, Import or Add starting point(s)
If you want to write thdatitude and longitude in thaltle pres® A d. RKé&member that
it is degrees minutes and decimals of minuyesi can als® E dord D e Ip@nt(0
that arechosen positions in the tableis also possible to imporhaalgasdfile, butwe
have no such files in Vanern yet.
Choose Mode] in Vanern there is only one model, so it is already there.

Calculation Parameters press this and you will be able to choose the rest of the
relevant input information.

5. Calculation parameters and start a calculation

r ~
Calculation parameters 4 @
&
Time & Position Scenarios
(8 Forward calculation () Backward calculation
D Scenarios with prescribed currents and winds
Vanern 370m, 2 days forecast, HIRLAM
FILL CLEAR
S Y-MM-DD hh:mm

Start time (UTC)

[zot1 [=J11 [=]2t [~] [09 [=] : [oo [+]

Stop time (UTC)

Y Y-MM-DD hh:mm

[zot1 [=J11 [=]23 [] [0 [=] : oo [~]

Outlet depth (m)

o |

Substance
®) Oil classes

State of oil

|r.|ediurr| oilz (100-1000 cSt)y

‘v| |Fresr| |'|

) 0il, specific

State of oil

|Gasuline

‘v| |Selec‘tstate |v|

1 @il lumps

[5 cmthick, foating

=]

) Floating object / Algae

|Flnating algae

O Objects/substance

| Constant depth

Date

| Time \Currentsp |CurremD\r |Wind Spee |Wmd Direc.

Calculation options

D Add uncertainty which depends on uncertainty in
the weather forecasts

Discharge
(@ Instantaneous
Amount
(i Continuous
Total amount / Rate

Duration

Calculation mode O Brief @ Normal O Detailed
=] -
Calcufation info
‘v| Calculation name
Other info
oo ]
O
M hours -
Default values Compute | | Cancel ‘

=

Figure 4 Stat and stop timend outlet depth

Forward calculation, make a forecast up #8 hours aheadnd startLl4 days back in
time. Default of Stop timeis tomorrow at 24.00 UT(Mefault ofStart time is present
time (nawv) UTC, Coordinated Universal Time

Backward calculation, make a calculation backwards in time, to find the place where
the oil or object comes frontheStarttimen ow has

t o

b Btopdiheat er 6

Outlet depth is the initial depth of the spilllhe depth is given in meters, decimals are

possible.



| Seatrack Web
File View Layer About

[R[Z[®] & ] & [T 52] # N % @] - [ pefne case]| cont case | petete case e
Calculation name :
Calculated at {(UTC)y: -
How showing {UTCy: -

1. Choose outlet type.

2. Draw, Import or Add starting point(s).
Unit: Degrees and decimal minutes.

Add Edit Delete: poink(s)
Latitude Longitude
5854615 1314.226
5853873 1316284
5854817 1318372

Number of points = 14
3. Choose Model.
Vanem 370m, 2 days forecast, HIRLAM

4. Calculation parameters.

Calculation parameters

5010

i f
7
[59°034' W 12°22,0"E | SCALE: 390530.75, CENTER: 58°48,2' N 13°107' E 0 <i <5 <20<60250 (m)

Figure 5. Outlet specified by polygonwhich partly covers land.

5.2 Substance

In Oil classeghere are 3 different viscosity intervalsght, Medium andHeavy oils.
A choice here is recommendediie does not have informati@bout the oil type. See
fig. 6. Choosing onef those gives the default values among the oils below

Light: Light Diesel Fuel

Medium: Intermediate Oil

Heavy: Bunker C.

The oils that emulsyfare Light-mediumcrude Heavy cude and BunkeC.

Substance
) Oilclasses State of oil
Medium oils (100-1000 £5t) v | [Fresn [~

State of oil

Light oils (0-100 eSt) Select state | |

(- [Heavy ois (1000 cst)

Figure 6 Choice of viscosity range.

State of oil you have to select state, if it is new oil chobsesh oil, but if the oil has
been in the water for some time, choW$eatheredoil. Evaporation and
emulsification has stopped at tinaximum value fokVeathered oil

Below Oil, specificthere are88 specified oildo be chosen. This is a possibility, when
one has more information about the oil. Choalse State of oil

Oil lumps gives5, 10, 20 cm depth of the oil lumps

Floating object/algaecan be partly above the water surface. It is then possible to add
an extra wind drag for the part that is above the water surface.

Objects/substanceConstantdepthor Three dimensional spreadingpich isa passive
tracer.



5.3 Discharge
In stantaneousspill, theAmount is m® or tonnes. Decimals can be used e.g. 5.7 m

Continuous spill Total amount/Rate. Decimals can be used e.g. 0.¥hour.
Duration of the spill is given in days or hours.

5.4 Scenarios

Scenarios

Scenarios with prescribed currents and winds

FILL CLEAR

Date Time |[Current sp..|Current Di..| Wind Spe...|Wind Dire...
2011-11-30/13 1.0 90 6.0 127 -
2011-11-30[14 1.0 90 6.0 127
2011-11-30/15 1.0 90 6.0 127
2011-11-30/16 1.0 a0 6.0 127
2011-11-30[17 1.0 90 6.0 127
2011-11-30/18 1.0 a0 6.0 127
2011-11-30/19 1.0 90 6.0 127
2011-11-30/20 1.0 a0 6.0 127
2011-11-30(21 1.0 90 6.0 127 =
2011-11-30/22 1.0 a0 6.0 127 ]
2011-11-30123 10 a0 £ 0 12 il

Figure 7.The table to fill in fora scenario calculation.
If you want to make scenarios (which has nothing to do with reality), you choose

Scenarios with prescribed currens and winds. The time period that is shown in the
window is the same as &ime & Position.

The userfillsinthecuare nt every hour or at time step
pressing FILL, the hours in between the written data are filled with the nearest above
information. This gives a possibility to write new currents at fewer time steps then

every hour.

The Current speedis the current speed in knotSurrent direction is the current

direction (towards) in degrees measured clockwise from north (90 degrees means
currents towards east, 180 degrees means currents towards south etc.). Note that the
prescribed currenwill be the same at all locations and at all depths

ChooseCLEAR to erase all data amgfive new ones.

To account for the uncertainty in the weather forecast the user canfgidect

uncertainty which depends on uncertainty in the weather forecast¥Vhen ths

option is selected the area over which the oil (or substance) is spread during the
calculation will increase to reflect the possible spreading of the spill when the
uncertainty of the weather forecast is included. Hence, the increased spreading should
not be interpreted as a physical process, but as a consequence of the inherent
uncertainty in the weather forecast.

5.5  Calculation options

Calculation mode gives the possibility to cho&seef: 10 particlesNormal: 500
particles oDetailed: 2000 partides. Sometimes oneeeds a fast answer and then
Brief is recomnended Whena high significance is needed many particles will
improve the esult. This choicéakes a longertime to calculate. Normal is the default
value.



5.6 Calculation info

Calciiation info

Caloulation name

|

Other info

Default values I Compute I | Cancel |

Figure 8 Thechoice ofa name of the calculation and a protocol.

Calculation nameis the name you want to call the case. This is later written in the
grey square in the upper left corner of the n@gher info is of your own choice, but

is useful when you want to sathee picture of the Calculation parameters by choosing
View andInput data.

5.7 Default values
Go back tdDefault valuesin theCalculation parametersif needed.

5.8 Compute/Cancel

When the parameters are given, pi@empute and start the calculation.
If you want to go back to the map instead of starting a calculation, charsel

59 Stop

When a calculation is going on o6Calcul at |
program is. If you want to stop the calculation, p@aacel

5.10 Common Information

For scenarios the ater temperaturis a climatological value for each month Not
shown.

The surface current from the numerical model is the current representing the layer
between 0 and 1 meter.



6 Menues in the upper frame

The menu irSeatrack Web Vanen is similar to the windows system, with some
choices at the top of the screen. At the top framé&iéeeView, Layer andAbout.

File View Layer Abhout

Eile gives the following options:

Open Case when you want to open an existing calculated case.

SaveCase when you wanto save a calculated case. Wigaveis done you choose
the directory yourself. Use suffix .xml.

Save Map as imagé saves the map in a jpg format.

Email map image- mails the map.

Exit - close the application.

View gives the following options:

Vanern 370 m, 2 days forecast, HIRLAMtells you which period you have data.
Forecasted currents are generated once a day forlemergnd 2 days ahead.
Input data shows what parameters you have chosen for the calculation.
Results tableshows weathering propest, currents and windh&y can be plottedy
your own choice.

Layer
Show/hide layer selectiorgives the following options

Static layers

Name,Time,Layer descriptions
Graphics
Lat/Lon grid
Text on map
W V] city
M [~] Railroad
M [v| Roads
River
2l [v] Lakes
Bl [v] 200m
3m
6m
2 [w] 10m
Ml [v] 100m

Dynamic layers

— [_] Hiromb coastline 370m
["] Hiromb Depth 370m

Whenabox is closena label for each setted layer is shown

Name & Time & Layer description means the grey square in the upleércorner of
the map, showing the name of the calculation, the time it is made and the time of the
result, the GIS info and depths.

Calculation name : testl
Calculated at (UTC): 2008-11-18 11:42
How showing {UTC): 2008-11-20 00:00

Graphics, makes it possible to draw green lines anywhere in the map.

About, information about the Seatrack W&Bnernsystem
Contact, Contact persons




6.1 Tool buttons for the map view, Define case, Continue case or
Delete case.

| £ Seatrack Web

File View Layer About
R RS x| # | D] 5 || ;| Define case Delete case

Arrow shows an arrow where the cursor is.
Zoom s a zooming tool, it is important that the area chosen has the cursor/cross in the
lower right corner and not further down in the map. Otherwise another area is zoomed.
Center symbol gives the possibilty to move the map on the screen, where you put the
symbol, the new center will appear.

Zoom in gives one step zoom every time you click in thggma

Zoom out gives one step zoom out for every click in the map.

NA
¥~ Maximize scale in current window, gives the whole map back.

kT4
78] Set map scalechoose your own scale and centerpdatale, Center(lower left)

shows your scale and centerpoint. If you latant to have the same magea.

4 Add, edit or delete text on map

Draw linesdraw a green line, take away by doubleclick

Distanceshows the distance in nautical miles and bearing (angle measured clockwise
from north) below the map. You stop this by a detdbick.

Show/hide layer selectioropers the window with the GIS layers.

Define Casg opens thavindow where you giveOutlettype Startingpoints, Model
choice, Calculation parameters.

Continued Case continue a calculation, which is just made. A ddfaugjgestion stop
time comes up, giving one more day.

You can also continue a calculation that has been made earlier and sSagd tase
belowFile, then go to File and pre€pen Case You are asked where the saved file
is, and copy it to STW.

Most ofthe information in th€alculation parametersis given from the earlier

executed forecast in the saved case and can therefore not be changed. If the result from
an earlier made forecast is verified against observations and there is a discrepancy
betweenhe last calculated position and the observation, the starting position can be
altered inCentre position by giving new Latitude and Longitude there. N8top

time must be given, as the forecast now is prolonged from the previous forduwast. T

start time othe Continued @se is the stop time of the previous case and the new stop
time is by default one day further ahead. This can be alteredO¥l@v info below
Calculation info can be written.

Delete casgereturn to default settings Define Case

Positioninformation and scale in the lower left cornerYou can see any position
when moving the cursor in the map and the chosen.scale



7. The calculation is ready

2] Seatrack Web T — - R T— T ———— - | ] )
File View Layer About
R E ) & &2 3 £ N S| @] | pefine case Delete case| || @ b | K| <[ & v [2011-1122 0000 :H::;:;‘u‘;jﬁmnmDsm.os

Calculation nane :
Calculated at (UIC): 2011-11-21 13:58
How showing  (UIC): 2011-11-23 00:00

Define Case £
1.Choose outlet type.
2. Draw, Import or Add starting points).
Unit: Degrees and decimal minutes.
Add edt || Delete poini(s)
Latitude Longitude
59 08.252 1311.324 ] Wity
50 00.658 1310.280 = M Railroad
56 09.992 1310671 B Mroads
Number of points = 10 Eﬁ‘m"ﬁ
3.Choose Model E oo
Vanem 370m, 2 days forecast, HRLAM D E n
10m
4. Calculation parameters. O 100m

a3
[59°12.2"N 13°429°E | SCALE: 792381.0, CENTER: 59°00,0° N 13°07,8'E |

Figure 9. A result showing that the oildks the coastline

Figure9 is shown when a calculatias ready. It shows how the oil stop<stss
coastlineand clearly shows the areas that are threatened.

0 =1 =5 =20=&0 560 [m)
T T

This scale, shown in lower right corner, gives information about the depth intervals
where there is oil. Red is at the surface. Green is below tfeeswand less than 1
meter depth. Yellow is deeper than 1 meter and less than 5 meters. And so on.

7.1 Visualisation of the result

SEl G | B M| €| 2 0 |zu11-11-1409:uu |'r|

These parts of the upper frame are active when a calculation is made.

Trajectory ON/OFFi draws a line through the cenfresitions of the spots evetp
minute.To erase the trajectory clickrajectory again. Time, date and position are
written everyl5 minuteif there is space. If you then zoom, more data will be written.
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Figure 10. Trajectory in a zoomed area.

Trace ON/OFF andAnimate i all the results from the forecast are shown
automaticallyevery 15 minuteTo the left of Animate iFrace, which means that one
sees every spat the same view. Thégme of the animation is shown in the popup
menu to the rightYou can op Animation by clickingAnimate again.

To look at each spot specifically uSeart spot ChooseStep+1to stepl5 minutesn

a forward calculation. The choi&ep 1 steps one hour backward in a forward
calculation End spotgives the spot of the lastrie step. Simultaneously one can see
thetmeof t he actual spot in the popup menu
square in the upper left corner of the map. The popup menu can be used instead of the
steps.

7.2 Plot the wind, the surface currents and ice

Show windplots the 10 meter wind. The scale is given in the upper left corner of the

map. Choose the time from which you want the plot. You can only look at a time

covered by a made calculation. If you want to look at an earlier made saved

cacubt i on, then the data migehtubeenhakémnedw
c a rhéplottedYou can also animate the wind.

Show surface currentsplots the surface currergeefigure 11 Thescale is given in
the upper left corner of the mayou can also animate the currents.



