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The Distributed based scaling method

1 Introduction

Today there is a huge demand for knowledge on dlinghange and the impact on our

environment. One source of information on possthlcomes of climate change is the numerical
global circulation models (GCMs). The GCMs modd dhimate for the entire globe, from the past

into the future. Different assumptions on how theeghouse gas emotions will evolve can thus be
tested within this framework. However, the scalghgf information obtained from those models

are often to coarse for any impact study on a rejiscale. To downscale the information from the
GCMs either statistical methods or regional climaedels (RCM) are used. Both methods have
their advantages and disadvantages. The RCMs hol@d mphysics and might give a better

representation of the geographical variation. Tia¢issical methods on the other hand are more
straightforward and don't require the same amotdirdomputational time as the RCMs. To make

the regional information useful in hydrological iagh studies the information has to be even
further downscaled and bias corrected. The DBSofliag System presented in this reference
manual is an interface to a statistical methoddahds downscaling and bias correction of two

variables important for hydrological modelling, relynprecipitation and temperature. DBS is an

acronym for Distribution Based Scaling; the methad developed at the Swedish Meteorological
and Hydrological Institute.

2 Theory

2.1 The DBS Tailoring system

The DBS tailoring system is a tool used primardy flacilitating bias correction/downscaling using
the DBS approach (see the theory sectiBnscipitation and Temperaturebelow). The DBS
tailoring system is used both to prepare the difierdata and control files needed to perform a
DBS bias correction/downscaling and run the DBSamot

A typical DBS job can be broken down into six geeteps:

1) Calculate the statistical parameters related todfexence precipitation. This step requires
an ASCII file containing observed precipitation {oe desired analogous substitute) for a
chosen reference period.

2) Calculate the statistical parameters related taithelated precipitation. This step requires
an ASCII file containing modelled precipitation farchosen reference period, and the
parameters from step 1.

3) The scaling of the simulated precipitation. Thepstequires an ASCI| file containing
modelled precipitation for the entire period ofirgst and the parameters from steps 1 and
2.

4) Calculate the statistical parameters related todference temperature. This step requires
an ASCII file containing observed temperature (@ desired analogous substitute) for a
chosen reference period and the reference preagpitdata again.

5) Calculate the statistical parameters related tsitnelated temperature. This step requires
an ASCII file containing simulated temperaturedachosen reference period and the
results from the scaling of the precipitation data.

6) The scaling of the simulated precipitation. Thiepstequires an ASCI! file containing
modelled temperature for the entire period of eseand the following files; the
parameters from steps 2, 4 and 5, and the resaitsthe scaling of the precipitation data.
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The DBS tailoring system helps to create the regufiles for the different steps described above
and controls the DBS motor in each step. The DHG&ritag system uses XML files to define how
to perform these tasks. These XML files are costd with the help of the user-interface (see
sections4 and5 for more details).

2.2 Precipitation

In the case of precipitation, the DBS approach tsessteps: (1) spurious drizzle generated by the
climate model is removed to obtain the correct @atage of wet days and (2) the remaining
precipitation is transformed to match the obseffveduency distribution. To obtain the percentage
of wet days correctly, a threshold is identified feach sub-basin and season. Days with
precipitation amount larger than the threshold @aliere considered as wet days and all other days
as dry days.

There are various theoretical distributions avé@ab describe the probability distribution functio
(PDF) of precipitation intensities. A commonly usédstribution is the gamma distribution,
because of its ability to represent the typicalyrametrical and positively skewed distribution of
daily precipitation intensities (Wilks 1995; Hayloet al. 2006; Yang et al. 2008). A single gamma
distribution was therefore considered as the &gtice in the DBS method, but then expanded as
discussed below. The gamma distribution is a twaupater distribution whose density
distribution is expressed as:

_ /B e 1/B)
) AT Co) '

where a is the shape paramete®, is the scale parameter afdis the gamma function. The
distribution parameters were estimated using maminiikelihood estimation (MLE). Daily
precipitation distributions are typically heavillgesved towards low-intensity values. As a result,
the distribution parameters will be dominated by thost frequently occurring values, but may not
be able to accurately describe the properties weme values. To capture the main properties of
normal precipitation as well as extremes, the pitdion distribution was divided into two
partitions separated by the 95th percentile. Tkaltiag distribution is hereafter referred to as th
double gamma distribution. Two sets of parametess g andags, 95, — Were estimated from
observations and the RCA3 output in the controlopef1961-1990). These parameter sets were in
turn used to correct the RCA3 outputs for the enpirojection period up to 2100 using the
equation:

a>0

f)

{PDBS = F‘l(ocObS, Bovs) F (P, aCTL,,BcTL)) if P < 95th percentile value
Ppps = F_l(aoz;s,‘;s'50b5,95'F_1(P' aCTL,95':8CTL,95)) if P <95th percentile value

where Obs denotes parameters estimated from oltiemsyand CTL denotes parameters estimated
from the RCA3 output in the control period. F regaets the gamma probability distribution. The
DBS parameters for daily precipitation were optiedizseparately for each sub-basin to preserve
spatial variability of the RCA3 outputs. To takexsenal dependencies into account, they were also
optimized for each season: DJF (Dec—Feb), MAM (Mé&ay), JJA (Jun—Aug) and SON (Sep-—
Nov).

2.3 Temperature

Compared to precipitation, temperature is more sgtrinally distributed. It can be accurately
described by a normal distribution with mean m stahdard deviation s:
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The mean and standard deviation of daily tempesatur a Julian day were smoothed over the
control period using a 15-day moving window. Coasiidg dependence between precipitation and
temperature, temperature time series were descuilitaddistribution parameters conditioned by
the wet or dry state of the day. Fourier seriesewesed to smooth the seasonal mean and standard
deviation of temperature for wet and dry days:

f&) =

oV2m

K

" Qo,pry/Wet N . "

#(t Dry/Wet) = 2 + Z[ak,Dry/Wet cos(kwt ) + bk,Dry/WetSIn(kwt )]
k=1

K
£ CO,Dry/Wet £ . £
G(t Dry/Wet) = T + [Ck,Dry/Wet cos(ka)t ) + dk,Dry/WetSIn(kwt )]

k=1

whereay, ay, by, ¢y, ¢, andd, are the Fourier coefficientt; is the day of the year; w equals

2p/n, where n is the time units per cycle and kasaor the nth harmonic used for describing the
annual cycle of adjusted daily temperature, TDBRedretically, t*/2 + 1 harmonics are able to

represent a complete cycle. Five harmonics werd asd found to be sufficient.

The DBS parameters for temperature were calculetboth observations and RCM-simulated

data series. They are denotedys, gops, Uerr, @nd ocr, and are used to scale the daily
temperature:

Tpps = F_l(UObs:HObs: F(Trcas 0cris MCTL))
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3 Requirements

3.1 System requirements

To run the DBS tailoring system you need to hawa Jainstalled on your system. The necessary
files can be downloaded from:

http://www.oracle.com/technetwork/java/javase/davaals/index.html

3.2 Program files

Create a work folder on your hard drive and cogyMBS tailoring system files to this folder and a
lib subfolder. Your folder should look likigure 1and the lib folder should look liKigure 2 The
program files can be downloaded from this addresemf within SMHI, \winfs-
proj\proj\klimathydrologi\DBS\program_filesr you can send a request for a download link to
kean.foster@smhi.géyou do not have access to the SMHI network.

Mame Date modified Type

,lib 2012-03-26 09:13 File folder
|| DBS.jar 2012-02-1017:16 Executable Jar File
[ DBS_generator.exe 2012-02-14 14:13 Application
Run_DBS.bat 2012-01-18 14:07 Windows Batch File

figure 1. Image of the work folder showing the lieegh program files. The contents of the lib
folder are shown in figure 2 below.

Mame Date modified Type

|| appframeweork-1.0.3 jar 2012-02-1017:16 Executable Jar File
|| beansbinding-1.2.1.jar 2012-02-1017:16 Executable Jar File
| jhlabs.jar 2012-02-1017:16 Executable Jar File
|| library_basic.jar 2012-02-10 17:16 Executable Jar File
|| Library_dataform.jar 2012-02-1017:16 Executable Jar File
| netcdfAll-4.2.jar 2012-02-1017:16 Executable Jar File
|| swing-worker-1.1.jar 2012-02-1017:16 Executable Jar File

figure 2. Image of the contents of the lib folder.

The system can be opened by double clicking on [aBSiowever it is advised to use the batch
file (Run_DBS.bat) to open the system as it in@eabe available computing resources to the
system and relative information regarding the sggjdb can be read in the command window.

If you do not have access to the batch file youroake your own using a text editor and typing in
the following command:

java -Xss2048k -Xms512m -Xmx1024m -jar DBS.jar tesskml

The yellow highlighted text above is the name @ ®ml file you would like the system to load
automatically on start up. This is not necessary @m be left blank. You can also add the term
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“nogui” to the end of the command; this will autdmally load and run the xml file entered
without opening the user interface:

java -Xss2048k -Xms512m -Xmx1024m -jar DBS.jar teskml nogui

3.3 Data requirements

This version of the DBS Tailoring system works withecipitation and temperature daten
Important note: it is important to choose the correct temperaueeables from the scenario to
scale. Some models have variables that represemgnmbaveraged data, which is a better
representation of observations than grid-averagdd. o if you are using observation data as a
reference it is encouraged that you try to use a-gi@ averaged variable such as ‘tasol’
(temperature near surface over open land) fronRthA& model. On the other hand, if you are using
modelled data as a reference e.g. Eralnterim dhém it is encouraged that you use a grid-
averaged variable e.g. t2m (2m temperature) anfléamerature near surface).

The DBS stage of the system requires ASCII filebadtime’ oriented, that is to say with time on
the x-axis and id on the y-axis (fig).

SIDNTIME 19810101 19810102 19310103 19810104 SID\TIME 21619 21620 22099 22100
21619 10.49 9.51 8.26 6.69 19810101 10.49 12.87 10.14 12.38
21620 12.87 12.58 11.11 9.69 19810102 9.51 12.58 9.14 11.89
22099 10.14 9.14 7.49 6.47 19810103 8.26 11.11 7.49 10.42
22100 12.38 11.89 10.42 9.14 19810104 6.69 9.69 6.47 9.14

figure 3. A sample of typical ‘time’ orientated dafleft) and the same sample data in ‘id’
orientation. The files are tab delaminated ASClédiand can be created using any suitable
software e.g. Excel if you need to create them malgnfrom data sources not supported by this
system.
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4 The User Interface

The user interface allows users to create DBS lgbiuilding and editing XML files that run the
system. When you first open the DBS tailoring systaterface you will see a blank workspace
(figure 4, if you have not loaded an existing xml file).

7 B ™
| &| <no last save> l':' e ﬂ] || <no last save> = x|

"

o

figure 4. The blank user interface (left). The activheel can be opened by right clicking in the
work space (right).

Here you can build and edit tailoring jobs with thelp of the action wheel, to access the action
wheel right-click anywhere on the empty workspddee action wheel has five alternatives:

Save: saves the xml file you are working on to wauik folder. If you have not previously
saved the xml file before it will open the ‘Save dption instead.

Save To: opens a standard window for saving fiteere you can enter/change the name of
the xml file and the location.

Load : for loading existing xml files into the sgst.

Clear : clears the workspace.

Add: opens the new task window.

By right clicking on the tasks (not on the emptyrikwvepace) you will see the following drop down
menu figure 5. With this drop down menu you can delete or duttask you clicked on, insert a
new task before the task you clicked on, deleteettie list, or delete large parts of the taskiles
all tasks before excluding this task or all tagisrancluding this task, with the last two options

Another helpful feature are the arrows that apjfegou move the cursor over the left margin of
the task boxes. These allow you to move that tastrudown the list.
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- -
|| <noilast save> IM

34 Load

_ | Delete

= =

_ L Edit
R S SURIA A Insert new (prior)
Remove group
Remove rest (including)

Remove prior {excluding)

figure 5. By right clicking on the tasks you wiitghis menu. Here you can delete or edit the task
you clicked on, insert a new task before the tamk glicked on, delete the entire list, or delete
large parts of the task list with the last two opis.

4.1 Save

This option saves the xml file you are working ryou have not saved it for the first time a
standard windows ‘save’ popup window will appeaewehyou can enter the file name and
location.

4.2 Saveto

This option allows you to save the xml file you arerking on to a different location or under a
different name. It is the same as the ‘save asboph many other programs.

4.3 Load

This option allows you to open existing xml filesved on your system. If you already have an xml
file open in the interface you will be asked if ywant to add the xml file to the end of open group.
If you choose ‘yes’ the tasks in the xml file tlyaiu are loading will be added to those already in
the user interface to create one long group. If gloaose ‘no’ the tasks in the xml file that you are
loading will be added as a new group after thoesadly in the user interface to create two groups
of tasks.

The difference between one or more groups is tieatasks in each group are independent of those
in the other groups. This means that if a job aash a critical task in one group the system will
skip to the next group and continue running. If yamly have one long group the entire job will
crash if a critical task crashes.

4.4 Clear

This option on the action wheel allows you to clémr user interface of all tasks, instead of having
to delete the individual tasks one at a time.

45 Add

This option on the action wheel allows you to aldd tlifferent individual tasks and in that way
build up an xml file. The individual tasks usedhoild an xml file are; ‘load’, ‘plot’, ‘export’
‘DBS’, and ‘flipper’ (figure 6.
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P £ N
Add new task e
Choose task type to add

| lLoap || PLOT HEKPORTH DBS HFLIPPEF.|

L

figure 6. New task window, for adding one of the fiase tasks to the workspace.

4.5.1 LOAD

This base task allows you to load file informatifmm different file types into the system. Left
clicking on the task in the workspace will operah where you can choose which file you want to
use in the system. At the moment the system cay waik with three types of filesfi@ure 7);
shapefiles (sekoading shapefilds netCDF files (se¢oading netCDF filesand three types of
ASCII data (sed.oading ASCII files The other file types are unavailable in thissi@em but will

be activated in future versions.

This step creates a ‘posmap’ file; a file that eomt information regarding the data contained @& th
file i.e. number of data points, data ranges eteesé POSMAP files, with their information
regarding how the data is stored in each file vadlthe system to identify where in the ASCII files
the is stored which allows for faster reading &f tfata.

If you have prior tasks that have created dats,fitdicking on the source box will give you the
option to load a ‘system file’ or a ‘task outpuBy choosing ‘system file’ you will enter the menu
as seen irfigure 7 below, while choosing ‘task output’ will open a grdown menu with all the
task outputs that can be loaded at that stagek Gliche green light to save settings and close the
tab. By clicking on the red light will cancel anlyannges made and close the tab.

5
|£| <no last save> = - ._l

LOAD task 1.1

Sowrcer |-

SHAPEFILE
Resoryce b RASTER »
[ | Gener| NETCDF  »
DODS b
IMAGE [
L
]
4

Critical task

Extra info

Discrete
Timeserie

ASCIDATA
GRIB
PTGRID

HBV

ldserie _.l

| Run | | Check | | Reset |

¥

figure 7. Left clicking on the task opens the tadk Here you can choose the data you want to
load into the system by right clicking in the sautwox, the currently supported file types are
shapefiles, netCDF files and ASCII files (discrédga, time series with time as the X axis header,
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or time series with ID number as the X axis headEnhe other options are not available in this
version but will be available in the next versidritee system.

4.5.1.1 Loading shapefiles

To load information for a shapefile, click on theusce box and choose SHAPEFILE. This will
open a normal windows load window where you carosbahe shapefile you want to load. Click
on the green light to save settings and closeste t

NOTE: shapefiles should have a latitude/longitudggetion, preferably WGS84.

4.5.1.2 Loading netCDF files

To load information for a netCDF file, click on tremurce box and choose SHAPEFILE. A
secondary drop down menu will open but only oneoopis selectable at this stage. Choose single,
this will open a normal windows load window whemiycan choose the netCDF file you want to
load information for. NOTE: netCDF files should leaa latitude and longitude as field variables.

After selecting the netCDF file the following windowill appear figure 8 where you need to
identify the netCDF variables that are needed. Rijbk on the relevant variables and select from
the menu to set the field. To use a netCDF file yeed to set four fields i.e. longitude, latituties
data field, and time.

' EE N
Identify Netcdf contents

Right-click on anitem to set a field
daita field must be set
Eime field is ophional

rotated_pole ()

rion (rlon: (-84 )
LON = lon (rfat:0-94 rlon:0-84 )

riat (riar:0-94 )
LAT = lat (rfat:0-94 rfon:0-84 )

fime (time:0-5227>0+

time_bnds (time| Longitude field
DATA = pr {time:0-{ Latitude field o4 )

Data field

TR | o |

Show attributes *

Show data

figure 8. After selecting a netCDF file you needs&b the required fields longitude, latitude, the
data field, and time. This is done by right clickion the variable and setting it to the appropriate
field. Selecting ‘Show attributes’ or ‘Show datgitions displays the netCDF variable attributes
and a sample of the data respectively (figure 9).

Selecting either ‘Show attributes’ or ‘Show datations from the menu, as seerfigure 8 opens

a window with the attributes of the netCDF variahifel a sample of the variable data respectively
(figure 9). This can be very useful for determinthg calendar type and variable units which are
important in later steps.

When you right click on ‘time’ another window widppear, here you will be asked to input
optional ‘time’ related information. Here it is ®ilsle to set the start date for the netCDF data and
change the calendar type used in the netCbBguré 10. The default calendar setting is
‘NORMAL'. The option ONLY360 refers to a calenddwat uses a 360 day year while NOLEAPS
refers to calendar that uses a 365 day year bstmmehave leap years.
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==

Data
@ Data of variable "time":
(==30, read around center of dimensions
but always first (and last))
2023.0 (0) =
i = i 29023.0 (26099)
Attributes l& =
29024.0 (26100)
,® Attributes of variable "time": zggz:lg ‘zz:g;} ]
1) units = days since 1950-01-01 00:00:00 2902_‘,'0 :26103:
2) standard_name = time 29028'0 (26104)
O e 29029.0 (26105)
4) calendar = standard 20030.0 (26106)
5) bounds = time__bnds 20031.0 (26107) =
ox_ | [ cancer
. %

figure 9. Right clicking on a variable and choositf8how attributes’ opens a window with a
summary of the netCDF variable’s attributes (leB)milarly, by choosing ‘Show data’ opens a
window that shows a sample of the variable datgh@)i

Information about the start date for the data dmddalendar type can be seen in the ‘Variable
attributes’ window figure 10 and calculated from information found using tme &Show data’
function described abovdidure 8 and figure 9. Although this information is optional it is
advisable to enter it, otherwise all data will hagkative time step labels starting at 1 i.e. 13 2{c.

as opposed to dates e.g. 19610101, 19610102, 188 .

NOTE: it is important to check that the calenddtirsg corresponds to the calendar used in the

netCDF to avoid temporal shifts.

You can only proceed when all the relevant fields set i.e. the ‘ok’ button will only become
active when this step is complete. Click on thesgrigght to save settings and close the tab.

= e
I |
Optional intput lﬂ Optional intput &I
Enter start date as calendar {if known) Enter start date as calendar (if known)
or, leave empty or, leave empty
Variable attributes Variable attributes
1) units = days since 1950-01-01 00:00:00 1) units = days since 1950-01-01 00:00:00 [=]
Z) standard_name = time 2) standard_name = time =
3) long_name = time 3) long_name = time =
4) calendar = standard 4) calendar = standard
5) bounds = time_bnds 5) bounds = time_bnds .
Date [YYYY-MM-DDJ: Date [YYYY-MM-DD]: | 1958-01-01
Calendar type: NORMAL - Calendar type: NORMAL  |w
3 : NORMAL
| cancel || ok | | Cang|ONLY360
NOLEAPS
s W gl L >,

figure 10. Information about the start date anderalar type for the data contained in the netCDF
can be entered here. The NORMAL calendar is thauttebetting with two other options,
ONLY360 and NOLEAPS. If no date is entered fordidta in the netCDF file then relative time
steps will be used starting at 1.

4.5.1.3 Loading ASCII files

To load information for an ASCII file, click on theource box and choose ASCIIDATA. A
secondary drop down menu will open with three ob®ifigure 11):

Discrete — non continuous data such as paramégsr fi

Timeserie — ‘time’ orientated time series i.e. thaye time on the x-axis.
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Idserie — ‘id’ orientated time series i.e. they @& on the x-axis.

LOAD task 1.1

Sowrce!

Resod SHAPEFILE
RASTER L3

[1G NETCDF y | [¥]Critical task

Extra info DoDs »

IMAGE ]
ASCIDATA »| Discrete
GRIB b Timeserie
PTGRID b ldserie ° O

figure 11. The secondary drop down menu for ASCIIDAontains three selectable options:
Discrete, Timeserie, and ldserie. Select the optiwt is relevant to the data you are loading
information from.

Choose the option that is relevant to the file ymant to load information for, this will open a
normal windows load window where you can chooseAB€ll file you want to load information
for. When you have done this another window wilkngfigure 1. Here you need to confirm the
type of ASCII information the file contains, dateries or discrete values, and the orientation ef th
file, whether it is ‘Id’ oriented or ‘time’ oriente(choose ‘Id’ for discrete data). Further dowrnr¢he
are two fields where you enter information regagdieadings in the file. ‘Header at row:’ refers to
which row the header is on (normally this is ronabhl the second ‘Skip first rows:’ refers to how
many rows need to be skipped to reach the datin(dga is usually 1).

At this point there is no need to make any changethe last three options. These are used to
import information about geographical data that rbaysaved in an ASCII file. Here you would
enter which columns contain the id informationitlate information and longitude information.

S

Define ASCII data file

@ contains data series

_ contains discrete values
1

' HBV time serie

> contains DBS parameters

oer |~

orientation:

i d O Time

Comments regex: "
Deliminator regex: D\s ]+

Header at row: UE
Skip first rows: UE

Id column: E]El
Lon column: -15
Lat column: -1E
[ cance | [_ox |

h

figure 12. After selecting the ASCII file for whithload information about, this window appears
in which you need to select the type of data tleedontains (data series or discrete values),
indicate the orientation (select ‘Id’ for discretiata), which row the header is on and how many
rows to skip to reach the data.

452 PLOT

This task allows you to create images of shapefilead in the information for the shapefile you
want to plot, as described lroading shapefilesbove. Once you have added the plot task, left
click on the task to open the task téilgure 13. Source refers to the shapefile to be plottedkcl
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in the source box, select task output and choasstliapefile from the dropdown menu as shown in
figure 13.

PLOT task 2.1

Source!
Task output * 1.1: LOAD task » (internal:)SHAPEFILE.country
Dala souicer =

[ | Generate report [ | Critical task

Target:

0

figure 13. The "Plot” task tab, to choose the shipeyou wish to plot from navigate the dropdown
lists and click on the desired shapefile.

A popup menu will appear listing the different \dalies in the shapefildigure 14, here you can
choose “<all items>" to create plots for all vatedh or choose a specific variable from the

dropdown menu to create a plot for just that vaeiab

[ Choice Iﬁj

choose plot field
'-qﬂ! items=>

- _ 5 =all items>
ChDICE & AR'D'.D

: SUBID

choose plot field h"-l'.l]mhl SOV

=dll items= P | NORTHING
EASTING
OK Cancel HARD

YTKOD =

oKl

I

Y

figure 14. A popup with a dropdown menu with the different variables that can be chosen. Here
you can choose <all items> if you wish to plotof them, otherwise chose the one you are
interested in.

Clicking on OK will automatically fill the “Data soce” box with your choice. Next, click on the
“Target” box; here you enter the location and narhthe images that will be created. It is advised
to save the images as PNG files; this is done lbjngd‘.png” as the file extension when entering
the file name. When this is done a popup window wjpear figure 15asking you to enter the
image width. The larger the number the larger thage so you are free to choose the image size; a
width of 800 is suggested for a standard sized enag
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[ Input l—thﬂ|

Enter image width [number]:

0K | Cancel |

"

A

figure 15. Popup box to eneter in the image widttvjdth of “800” can be used as standard.

4.5.3 EXPORT

This task allows you to export data from a file.eTtask can be divided into two main types of
export i.e. using geographic information to selbet relevant data, and using unique ids to select
the relevant data.

The former type is mostly used to extract data fr@tCDF files to be in the scaling process. The
export task uses the geographic data in the shapefiselect the nearest corresponding point in
space from the netCDF file and assigns the id nurfnbm the shapefile to the data at that point.

The latter type is more versatile and can be used humber of different tasks e.g. export stassti
for the data to a shapefile for analysis purposesxtract a subset from an existing dataset.

EXPORT task 3.1

EXPORT task 3.1

Source: |- click to edit -

| Soureer - click to edit -

Extra data source: | click to edit -

| Evira data sourcer - clickto edit -

Generate report [v| Critical task

Linit: - click to edit (s&t source first) -

v| Generate report |v| Critical task

Lirmnit: - click to sdit (set source first) -

Target: |- click to edit - e |
| || e ook SHAPEFILE

Multfle: - click to edit - || | maie: Ceick raster

4

l ° o NETCDF »
DoDS b

4

@0

IMAGE

figure 16. The 'Export’ task talbHere you can enter the shapefile and data source
being used into the ‘source’ and ‘extra data source’ respectivdtgr Alicking on th
target box you need to choose what type of file you are expdnéndata to, at prese
only shapefiles and ASCII files are supported.

The “Export” task requires two files, 1) a shapefiaptaining information on the data to export,
and 2) the source data which can be either a netfil®for an ASCII file (both time and id
orientated files work). In this version of the praip it is possible to export data to two different
file types, namely shapefiles and ASCII files. TABCII files can be further divided into three
subgroups; ‘time-orientated’ ASCII files, ‘ID-origated’ ASCII files and ‘discrete’ ASCII files.

Click on the task to open the task téigyre 16. The source data is the shapefile that will bedus
in the export job, click in the box and navigate ttropdown list to select the shapefile that you
intend to use (you need to have loaded the infoomatto the system prior using a load task). The
extra data source is the file from which the daiialve exported (again you need to have loaded
the information into the system prior using a |¢&sk).
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A window will appear after you have selected theufge” file and the “extra data source”
respectively asking you to define the data ranggaré 17. Here you can limit/select the ranges
of the data being used in the export task eithixc8eg the ranges directly or, as in the case for
time related data; you can set the start and etes dsing these buttons in the ranges section. You
can also perform simple data manipulations, i.at aanversions, with the help of the “data
multiple” or “data add”.

Additionally there is a box, “convert to hormal eadlar”, that you can select when exporting data
from netCDF files that do not use a normal calenifigiou do not select this box and the data you
are exporting has a non-normal calendar the expattga will retain the non-normal calendar

attributes.

Define data item
Data name: |pr |v|
Qutput field: |pr |V|
Ranges
DataiTime: | 0 | 52220/~
[ 5et start date | | Set end date |
Lon: | o | s4|+|j
[4] i [
Data multiple: | 1.0 |
Data add: | 0.0 |

Significant digits: -15 (-1t gl
Nr decimals: —15 (-1 turns off}

O

Data modifier from other resource
- dick to add -

[Lcmmen] [oe]

.

figure 17. After selecting each of the files fag thource” and the “extra data source” you will be
asked to define the data item. Here you can ligléfg the ranges of the data being used in the
export task. You can also perform simple data madatns, i.e. unit conversions, with the help of
the “data multiple” or “data add”. There is also &ox, “convert to normal calendar”, which you
can select if you are exporting data from a nefiddfthat has a non-normal calendar and wish to
have the data converted to a normal calendar.
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45.4 DBS

This task prepares the ‘info_DBS_generator.txt’e filvhich controls the DBS engine -
‘DBS_generator.exe’, which performs the scaling.pBoform a scaling job you will need to set up
six different DBS tasks, three for each variablee Tirst two tasks prepare parameter files for the
observed and simulated datasets respectively @nthitfdl uses these parameter files to perform the
scaling.

4541 DBStasks 1land?2

The first two DBS tasks calculate the parametersttie reference and simulated precipitation
dataset to be used in the scaling of the scenatildter. The DBS engine must be saved in a work
folder where all the necessary files for the scatasks are/will be saved. figure 18 below, you
have the first two of the DBS tasks where the patars for the reference precipitation and the
simulated datasets are calculated. You need to wihtere the DBS engine and the work folder are
located (as mentioned above, these should be isetine folder).

. DBS task 1.1 DBS task 1.1

DBS engine; - clhick to edit - DES enging: - click to edit -

Work directory: |- click to edit - Work divectory: - click to edit -
[v] clear old files from work directory ] clear old files from work directory
[¥] Generate report v Critical task |v] Generate report [ Critical task

Seasons Period Seasons Period ; ;
- ! Feginy |- click to edit - Begin: - click to edit -

End: |- click to edit - End; |- click to edit -

[ RefP | SimP | RefT | SimT | ScaleP | ScaleT | RefP | SimP | RefT | SimT | ScaleP | ScaleT |

Reference Frecipitation dakbaset: Similated Precipt ation dataset:
- click to edit - - click to edit -

Pavameters For reference Precipitation:

- click to edit -
Save parameters fov Precipitation to; Save parameters For Precipitation to;
- click to edit - - click to edit -

@ rFeiew @ @ reien @

figure 18. The first two DBS tasks, perparing tlagameter files for the reference (observed) and
the simulated data sets. Here you need to entereathe DBS engine and work folder are located
and define the reference period. You can also chdwagv the seasons are defined here.

The seasons are each three months as defaultapothange the number and length of the seasons
by selecting the season number and then clickindp@month you want in that season.

You need to enter the period for this task. Thahes date when the DBS engine needs to start
calculating and the end date. These dates aresdriten popup window with the following format
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YYYY-MM-DD. As the first task is calculating the pameters for the reference precipitation
dataset the time period you need to enter is tleeeece period being used (period of the reference
data).

The relevant datasets are entered into the comedgppboxes by navigating the dropdown menus
to the relevant files (you have to have loaded filesnfo into the system before you can select it

In DBS task 1 you need to enter the reference jitation dataset, in DBS task 2 you need to enter
the simulated precipitation dataset (for the rafeeeperiod) and the parameters for the reference
precipitation dataset (calculated in DBS task 1).

The name and location of the parameter files ateret in the save boxes furthest down the task
tab.

Note that every time you add a new DBS task yowrieee-enter all the search paths, dates and
seasons etc.

4.5.4.2 DBStask 3

The third DBS task uses the two parameter fileateckin the first two DBS tasks to scale the
simulated precipitation datasdig(re 19. If you are using DBS engines versions 1, 2 ar i8
recommended to perform this task twice, once ttedt@ simulated precipitation for the reference
period and a second time for the entire simulatgds®t. This is because scaled precipitation data
for the reference period is needed in DBS stepdbitais not yet clear if the DBS engine selects the
correct period from the full data set.

DBS task 1.1

DBS engine! |- click to edit -

Work divectory: |- click to edit -
|v] clear old files from work directory
|v] Generate report v Critical task

Seasons Period
Begin: |- click to edit -

End: |- clickto edit -

Simulated precipitation dataset:

- click to edit -

Parameters for reference Precipitation:
[ click to edit -

Parameters for Simulated Pracipitation:
- click to edit -

(optional) Save parameter difference (scale strength) bo:

Save results fo!

- click to edit -

@ reven @

figure 19. The third DBS task, scaling of the sated precipitation dataset using the parameters
calculated in DBS tasks 1 and 2. Here you neecénter where the DBS engine and work folder
are located, the reference period and redefinestrgsons, if needed done in previous BDS tasks.
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As with DBS tasks 1 and 2, all the information reed be re-entered for the DBS engine,
directory, seasons etc. only this time you neeehter the start and end date for the scalinghee. t
reference period for the first run and the entingugation period for the second run.

You then need to select the necessary files forsttading process; the simulated precipitation
dataset (first a file for only the reference periaad then the file for the entire period), the
parameters for the reference precipitation dataset] the parameters for the simulated
precipitation dataset.

You can choose to save the scaling strengths, aureeaf how much the DBS scaling has affected
each data point, which can be useful for analysnegscaling results. To save the scaling strengths
you must click on the box for saving the scalirmgmsgths and select a path and file name.

Lastly select the path and file name for the scpledipitation data.

4543 DBStasks 4and5

DBS tasks 4 and 5 are similar to DBS tasks 1 amdtBat they prepare the parameter files for the
reference and simulated temperature datasets. diffey, though, in that they use files related to
precipitation in the procesfiqure 20.

DBS task 1.1

D85 engine: - click o edit -
Work divectory: - click to edit -
|

]
|v] Generate report |v| Critical task

clear old files from work directory

Seasons Period

|ja Begin: - click to edit -

End: - click to edit -

| RefP | SimP | RefT | SimT | ScaleP | ScaleT

DBS task 1.1

- click to edit -

DBS eqgine;

Wonk divectory: |- click to edit -

\v| clear old files from work directory

|v] Generate report |v] Critical task

Seasons Period

i 1 ':I Begin! - click to edit -

m"".‘."""""" End: |- click to edit -
(MAY SESE

|SEP D

| RefP | SimP | RefT | SimT | ScaleP iScaleT

Reference Temperature:

- click to edit -

Reference Precipitation dataset:
- click to edit -

Save parameters for reference Temperatures fo:
- click to edit -

Simclated Temperature dataset;
- click to edit -
Result from precipitation scaling:
- click to edit -

Save parameters For simulated Temperatures bo:
- click to edit -

@ reen @

@ reew @

figure 20. DBS tasks 4 and 5 are similar to DB&%dak and 2 only that they need files related to
precipitation in the process. Again, all the initiaformation needs to be re-entered as per DBS
tasks 1,2 and 3, then the relevant files for calting the paramete files are entered as well as the
path and names of the parameter files being catedla
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The initial data (the path to the DBS engine andkiolder, seasons, dates etc.) needs to be re-
entered. Then you need to enter in the referemspdrture and precipitation datasets into DBS
task 4 so that the parameters for the referencpasature dataset can be calculated.

For DBS task 5 you need to enter the simulated ¢eatpre dataset and the results from the scaling
of the simulated precipitation dataset for theneziee period (as discussed abovBBS task B

And again enter in the path and filenames for drampeter files to be calculated.

4.5.44 DBStask 6

DBS task 6 is the last of the DBS taskgure 21), scaling the temperature dataset. Once again the
initial data in the header needs to be enteregtathp previous tasks, except that the periodvs no
just the period of the simulated data. There areenfites to enter as the temperature scaling is
dependant information from the precipitation files.

DBS task 1.1

D85 engine: - click to edit -

Wark drectory: - click to edit -
|v| clear old files from work directory
|v| Generate report || Critical task

Seasons Period

|ja Begin: |- click to edit -

End: |- click to edit -

[ RefP | SimP i RefT | SimT | ScaleP | ScaleT

Simulsted Tempsarature dataseh:

- click to edit -

Parameters For simidated Temperature:
- click to edit -

Parameters For reference Temperative:
- chick to edit -

Parameters for simwlated Brecipitation:
- click to edit -

Reswlt from precipitation scaling:

- click to edit -

(optional} Save parameter diffarence {scale shrength) to!
- click to edit -
Save results fo;

- click to edit -

@ reen @

figure 21. DBS task 6, scaling the temperature sittalhe initial information needs to be re-
entered in the header, the period is the entiraufation period. Then all the required files need to
entered. It is not possible to save the scalingmgiths for the temperature scaling in this version.

You need to enter in the required files for thdiagathe simulated temperature data set, parameter
files for the simulated and the reference tempegadatasets, the parameters for the simulated
precipitation dataset, and the scaled simulatecigitation data. Lastly you need to enter the path
and filename for the scaled simulated temperature.

This version of the DBS tailoring system does mpport saving the scaling strengths for
temperature scaling.
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4.5.5 FLIPPER

This task allows you to change the orientatiorhefASCII files. The DBS engine requires that all
ASCII files are ‘time-orientated’, that is to sdel need to have the dates on the x-axis and the ID
on the y-axis. HYPE, on the other hand, requirasttie files are ‘ID-orientated’.

There are two ways to transpose the ASCII files:

* You can use an export task and export the AS@Idd another ASCI! file but with the
required orientation.

* You can use the flipper task to transpose theidatae ASCII file being flipped.

Using the flipper task is much simpler, all you ciée do is enter the file to be flipped and set the
path and name of the flipped or transposed figri{e 22).

Flipper task
Input:

[ | Generate report Critical task

00

figure 22. The flipper task transposes ASCII fitesn ID-orientated to time-orientated and vice-
versa. Enter the input file, the file to fllip/treymose, and the output file.
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5 Examples

Scaling process using modelled reference data (E-Hype)

Data Extraction: Unﬁamm_nw:.noao:"
— ~—> compledatafiesin > Ifies or compile data files
correct format if data is if data is already in -
already in ASCH ASC
_
DBS Preparation:
— !woma a_ﬁ and >
mnm..:o of ﬁ%m.mﬁm

v

DBS Preparation:

prepareinputfiesand .
er files for

scaling of precipitation

Post Processing:

Post Scaling:

Make control plotsand p->

5.1 Typical DBS job process diagrams
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Scaling process using observed reference data (S-Hype)

DBS Preparation:
N vauma inputfilesand
files for
mnm_su of precipitation
v

DBS Preparation: Post Scaling:
e pare inputflesand - —- > Make control e control plots and
scaling of temperature
‘ o> Post Processing:

Data Extraction:
—> saua&.mag netCDF
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Scaling process General

Data Extraction:
convert binary PTHBV Data Extraction:
—3 B> datato ASCllusing ..
readPTHBY, compile data exiract data from netCOF
files if data is already in
ASCII format
\%

J

Data Correction: DBS Preparation:

- Correction of reference . - = -~  prepareinputfilesand
- data with i.e. GPCC . er files for
dataset scaling of precipitation

DBS Preparation:

‘ > Post Processing:

Post Scaling:

Make control plotsand
transpose data

5.2 Sample xml files

As mentioned earliefThe DBS Tailoring systanthe XML files are used to run the DBS tailoring

system. Here are two examples of xml files. Thetffile is for when you already have the
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reference data in ASCII form and the second ismMoen you have to extract reference data from a
netCDF file i.e. when using Eralnterim data.

Please note that these are examples and are revigytan every situation, you will need to at least
need to input your own data, filenames, dates etc.

ll®

tasklist_a.xml

i@

tasklist_b.xml
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