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1. Introduction

This document is part of training modules for the Nile Basin Decision Support System
(DSS). These modules are developed for use in classroom training that is given to Nile
Basin countries and as a self-learning training that will be available as part of the DSS

helpdesk and knowledgebase.

1.1. Purpose

The purpose of this document is to provide a tutorial to the DSS Time Series Manager
and its associated components and tools. The tutorial starts with the basics and

progressively increases in complexity.

1.2. Module pre-requisites

The following prerequisites are needed before taking this tutorial:

Software prerequisites: The Mike by DHI version 2014 and the DSS version 2.0 have to

be installed.

User prerequisites: User is expected to be familiar with or have taken the tutorial of the

following:
e Database Manager Utility and System Manager
e The GIS Manager

1.3. Expectations

Upon successful completion of the lessons, exercises and review questions in this

document, you will be familiar with most of the Time Series Manager functionalities.

1.4. Conventions

The following conventions are followed in this document:

means a tip for the user
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@
means important information

1.5. Module data

The files needed to run this tutorial are located in the ..\timeseries\data\ folder.

1.6. Links to additional resources

In addition to the information presented in this module, below are links to additional
resources that you can access to obtain further information on the following:
e Time Series Manager tools:
= The DSS help file
e Ensembles:

= http://en.wikipedia.org/wiki/Climate_ensemble

= http://en.wikipedia.org/wiki/Statistical ensemble (mathematical physics)
e XML Schema:
= Definition of standard types http://www.w3.0rg/2001/XMLSchema

= Editing and validating schema (www.xmlfox.com/)

1.7. Problem reporting instructions

This document will be updated regularly. Therefore, it is highly recommended to report

any spotted problem to helpdesk@nilebasin.org so it can be corrected in future versions.

When reporting the problem, you are kindly requested to provide the following:
e Document title
e Document version
e Page number where the problem was spotted
e A description of the problem
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2. Lessons

In this section, the following lessons are included:

General: This lesson introduces definitions and concepts that apply to all
lessons. It also shows the list of tools that are available for use with time series.
Time Series Manager basics: This lesson introduces you to the manager's
components and basic tasks such as activating the manager, organizing data
within the manager and adding a new time series.

Time series data handling and visualization: This lesson introduces you to data
handling tasks within the manger such as importing, moving, removing (deleting)
and exporting data. It also describes assigning quality control flags to the data. It
concludes with describing the methods to visualize the time series data in the
DSS.

Linking time series data to GIS features: This lesson shows how to link (or
associate) time series data to a GIS feature (e.g. gauge point).

Handling changes and metadata: This lesson introduces you to the change log
and metadata sections of each time series. It also shows how they can be used.
Time series calculation and processing tools: This lesson describes how to apply
the DSS time series calculation and processing tools on time series data. The
tools include basic tools such as the calculation of the basic statistics of time
series data (e.g. Mean and standard deviation). They also include other statistics
tools such as calculation of a duration curve and data processing tools such as
resampling and data extraction.

Time series data analysis tools: This lesson describes applying the DSS time
series data analysis tools on time series data. The tools include advanced
statistics tools such as the calculation of the moving average and fitting data to a
probability distribution. This module also covers applying statistical tests on time
series data.

Working with ensembles: This lesson presents the ensembles concepts followed
by handling ensembles (e.g. importing, exporting and generating) and visualizing
them in the DSS.
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2.1 General
Introduction

This lesson describes some definitions and concepts used in Nile Basin DSS. If you
are familiar with those definitions and concepts, you can skip this and move to the

next lesson.
Topics covered in this lesson:
Definition of a time series.

Definitions of time series value and Time series time (axis) types within
the DSS context.

0 A description of the available time series tools within the DSS.
Lesson objectives:
After completing this lesson, you will be able to understand the following:

0 What is a time series?

o What are the available time series value and time axis types within the
DSS

0 What are the available time series tools that in the DSS and their

functions
Definitions

Below are some definitions to assist you in following the lessons and exercises
given later in this document. If you are familiar with those definitions, you can skip
this section.

Time series: is a sequence of data points (X, Y), measured typically at successive
points in time spaced at uniform or non-uniform time intervals (X-Axis). An example
of time series is the annual flow volume of a river at specific location.

Time series value types: In the DSS, the data can represented in different ways,

which are called time series value types (e.g. Y-axis value types). These types are:
e Step accumulated: Data is accumulated for each time step and assigned to
the next time step. Units can be mm.
e Accumulated: Data is accumulated for each time step and also all preceding

time steps and assigned to the next time step.
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e Mean step accumulated: Same as step accumulated but data is averaged
across the time step and assigned to the next time step. Units can be
mm/hour.

e Reverse Mean step accumulated: Same as Mean step accumulated but
data is assigned to the present (actual) time step. Units can be mm/hour.

An example of the above types is given in below:

Table 1: Time Series value type examples

Mean Step Reverse Mean Step
Step Accumulated  Accumulated Accumulated Accumulated

Unit mm mm mm/h mm/h
1/1/2001 9:00 0.5
1/2/2001 9:00 12 12 0.5 0.25
1/3/2001 9:00 6 18 0.25 0.125
1/4/2001 9:00 3 21 0.125 0
1/5/2001 9:00 0 21 0 0
1/6/2001 9:00 0 21 0 1
1/7/2001 9:00 24 45 1 2
1/8/2001 9:00 48 93 2 0.5
1/9/2001 9:00 12 105 0.5 0.25
1/10/2001 9:00 6 111 0.25 0
1/11/2001 9:00 0 111 0

1) For Step Accumulated, Accumulated and Mean step Accumulated, the first time step should be empty as a value represents the period from previous to
present (Actual) time step

2) For Reverse Mean Step Accumulated, the last time step should be empty as a value represents the period from present (actual) to the next time step

In addition to the above types, an ‘Instantaneous’ value type time series exists in
the DSS. In this value type, data represent values at one precise instant at the given
time. For example, the measured discharge or water level at gauge location is an
instantaneous value.

Time series time (axis) types: In the DSS, the time data can represented in two

ways which are called time series time axis types (i.e. X-axis types). These types
are:

e Equidistant calendar: Data is equally spaced in time. An example of this is a
daily rainfall time series data where the time step between data points is
one day.

e Non-equidistant calendar: Data is not equally spaced in time. An example of
this is a monthly rainfall time series data where the time step between data
point is one month (so time step can be 28, 29, 30 or 31 days). The same

applies to yearly data.
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Time Series Manager Tools

A number of tools are incorporated with the DSS to process, manipulate and analyze

time series data. Those tools are object sensitive (i.e. when an object is selected such

as a time series, only those tools which are applicable to this object appears in tools list.

The table below shows a list of tools available for time series.

Category: Basic statistics

Tool

Function

Accumulation

Calculates the accumulation of all values in a time

series for one or more time series.

Annual maximum series

Extracts the maximum value in each year of the

(seasonal) record for use in extreme value analysis for one or
more time series.

Average Calculates the average of a time series for one or
more time series.

Count Calculates the number of time steps that contain

values in a time series for one or more time series.

Count per year (Average)

Calculates the average number of time steps per

year that contain values for one or more time series.

Distribution Plots the probability distribution of the values in a
time series for one or more time series.

Maximum Obtains the maximum value of one or more time
series.

Minimum Obtains the minimum value of one or more time
series.

Monthly statistics Calculates statistics for a specified month or Months

for one or more time series.

Ordinary moments

Calculates the ordinary moments of one or more time
series. The ordinary moments are:

- Mean

- Variance

- Skewness

- Kurtosis
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Category: Basic statistics

Tool

Function

Period statistics

Calculates statistics for a specified period for one or

more time series.

Standard deviation

Calculates the standard deviation of one or more

time series.

Sum

Calculates the sum of all values in a time series for

one or more time series.

Category: Advanced statistics

Tool

Function

Auto correlation

Calculates the auto correlation coefficient of a time

series.

Cross correlation

Calculates the cross correlation coefficient(s) of two

or more time series.

Coverage

Plots the coverage of a time series making it easy to
mark missing values/periods for one or more time

series.

Data quantile

Calculates the data quantile for one or more time
series. The data quantile is the value that a specified
fraction of all raw data are less than.

For a fraction of 0.5 the data quantile equals the

median.

Drought duration and volume

Duration curve

Calculates the exceedence probability for the range
of values found in the time series being analyzed for

one or more time series.

Ensemble statistics

Calculates a user specified statistic (e.g. Mean) for

each input ensemble time series.

Exceedance duration and

volume
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Category: Advanced statistics

Tool

Function

L-Moments

Calculates the L-moments of one or more time
series. L-moments are statistics used to summarize
the shape of a probability distribution. They are
analogous to ordinary moments in that they can be
used to calculate quantities analogous to standard
deviation, skewness and kurtosis, termed the L-
scale, L-skewness and L-kurtosis respectively (the L-
mean is identical to the conventional mean).
L-moments differ from conventional moments in that
they are calculated using linear combinations of the
ordered data; the "L" in "linear" is what leads to the

name being "L-moments".

Mann-Kendall test

Tests the existence of trend in a time series for one
or more time series using the Mann-Kendall

procedure.

Mann-Whitney test

Tests the existence of a shift in the mean between
two sub-samples defined from a time series for one
or more time series using the Mann-Whitney

procedure.

Mode

Calculates the mode for one or more time series. The
mode is the value that occurs the most frequently in

a sample.

Period statistics charts

Plots the statistics for a specified period for one or

more time series.

Residual mass

Run test

Tests the independence and homogeneity of a time
series for one or more time series using the Mann-

Kendall statistics.

Statistics map

Calculates a selected time series statistics and plots

results on a map for one or more time series.
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Category: Advanced statistics

Tool Function

Time series index tool Calculates the stream flow index for one or more
time series.

Time series threshold tool Calculates the time series index for one or more time
series.

Within-year statistics

Category: Extreme value extraction

Tool Function

Annual maximum Extracts the maximum value in each year of the time
series record for the extreme value analysis for one

or more time series.

Annual n-day minimum

Partial duration series

Partial duration series (seasonal)

Category: Probability distribution

Tool Function
Empirical CDF
Fit to distribution Fits the time series data to a probability distribution

and estimates the distribution parameters for one or

more time series.

Histogram Produces a histogram for one or more time series.

Category: Time series processing

Tool Function

Append Appends a time series or a value to an existing time
series.

Check time series tool Checks the values of one or more time series,

according to a specified criterion, and returns back a

boolean with the result of the check.
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Category: Time series processing

Tool

Function

Create time series

Creates a new time series using an existing time

series as template.

Extract ensemble members

Produces a single item series for each member of an
ensemble. Can be applied to one or more ensemble

time series.

Flag outliers

Adds a user specified flag to the values in a time
series that falls within a specified criterion. Can be

applied to one or more time series.

Moving average

Calculates the moving average for a user specified

window width for one or more time series.

Quality flag filter

Processes the flagged values (Remove value, delete
record or insert a constant) for one or more time

series.

Rate of change

Calculates the slope (rate of change) for one or more

time series.

Replace value tool

Replaces any given value or a range of values in a
time series with a new value for one or more time

series.

Resample

Changes the time step of a time series into a user
specified time step for one or more time series. It is
possible to resample into larger or smaller time

steps.

Synchronize

Resamples two or more time series into a common

time axis.

Time shift

Calculates the shifted values of the X-axis and the
lagged values of the Y-axis of a time series for one or

more time series.

Time series calculator

Performs time series math calculations on one or
more time series using syntax commonly found in

spreadsheet programs.
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Category: Time series processing

Tool Function

Unit conversion Converts time series values to a specified unit for

one or more time series.

Value type conversion Converts the value type of the input time series for

one or more time series.

Category: Weather generator

Tool Function

Nearest neighbour resampling Generates daily time series ensembles of weather

variables based on historical time series. Can be

applied to one or more time series.

Category: Soil erosion

Tool Function

Rainfall erosivity (R) (Extended) | Calculates rainfall erosivity (R) for the RUSLE soil

erosion equation from ‘raw' rainfall data.

Category: Import tools

Tool Function
Append values Appends an existing time series to another time
series

Category: Output tools

Tool Function

To chart Displays one or more time series in a chart.

To file Exports one or more time series to files on the disk.

To database Saves one or more time series to the database.

To feature class Calculates scalar values according to the “Tool to
apply” property and adds the results to all features
that are associated with input time series
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Review Questions

1
2
3.
4

Give other examples of time series data.

Can a rating curve be considered a time series?

Give examples of the different time series value types

Data can be equally or not equally spaced in time in real life and with the
DSS

= True

= False

List the main time series tool categories and give an example tool for each

one.
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Answers

Other examples of time series data are daily water levels at a gauge
location, annual hydropower generated at a dam or power plant or monthly
evaporation of a lake.

No. (because a rating curve is relationship between water level and
discharge, i.e. the x-axis is not time)

Rainfall and Evapotranspiration (e.g. in mm) are usually specified as step
accumulated (monthly or daily totals) but can also be specified as a rate
(e.g. in mm/hr) and in such case it will be (Reverse) Mean Step
Accumulated. Discharge is usually (Reverse) Mean Step Accumulated but
can be instantaneous if it is in-situ measurement. Water levels are usually
instantaneous.

True

Basic statistics (Average), Advanced statistics (Duration curve), Extreme
value extraction (Annual maximum), Probability distribution (Histogram),
Time series processing (Moving average), Soil erosion (Rainfall erosivity (R)
(Extended)), Import (Append values), Output (To file) and Weather

generator (Nearest neighbour resampling).
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2.2. Time Series Manager Basics
Introduction

The Time Series Manager deals with time series data within the DSS. This data can
be from several sources such as project reports, modeling studies or DSS
simulations. All of them are stored in the DSS database and can be accessed for
further processing within the Time Series Manager. This section introduces you to
the components of the manager with some basic tasks such as activating the

manager and organizing data within the manager.

Topics covered in this lesson:
o Time Series Manager components

0 Activating the Time Series Manager

o Organizing data within the Time Series Manager

Lesson objectives:
After completing this lesson, you will be able to:

0 Explore the Time Series Manager components
0 Activate the Time Series Manager

o Organize data within the Time Series Manager
Lesson pre-requisites
You have to be familiar with the DSS user interface basics to take this lesson.
Using the Time Series Manager

In order to use a manager within the DSS, it has to be activated. Activation is done
through the DSS view menu. Once a manager is activated its window is added
within the DSS user interface. It can then be used to handle its corresponding

objects (e.g. Time series for the Time Series Manager).
Time Series Manager components

Each manager in the DSS has four user interface components. These components

are used to carry out operations on objects related the concerned manager (e.g.
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view a time series for the Time Series Manager). For Time Series Manager these
are:
1. The Time Series Explorer: where time series data are organized in user
defined groups and subgroups.
2. The 'Data View Area: where the time series data is viewed.
3. Tools Explorer: where the tools that are relevant to time series data are
accessed.
4. The Properties Window: where the selected time series and tools properties
are displayed, property values are set and selected tools are executed.
The components of the Time Series Manager are shown in the figure below.
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@ Models and Scenarios
) il New group

Time series Explorer

Discharge [m"3s]

Hov [ R E
smoeearoon | Time Series Tools |-

=il Time series processing
Q, hoving sverage
=@ Stored Sequence
F= My Sequence 1
T My Sequence 2

Joter Tools A
= Datatock

W, Change-log query

9, Data Export Toal

Q, DatsImport Tool

W, Event-log query

w, Feature Class Query Tool

WI%60  IIST0 IIS8O 11890 1/1/2000 9, Metadata Schema Impart

“, Raster Query Tool

admin | Connected to: TestTrainingDE | Status: Ready

Figure 1: Time Series Manager components
Data Organization within Time Series Manager

Data in the Time Series Manager is listed within the explorer window. The explorer
has a tree structure where groups (or folders) can be created and data is organized
in groups so they can be easily identified and found. An example of such a structure

is given below.
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: Time series i

E.-E Database (by Group)

- DSS Training

- Ethiopian flows

----- E Border [Eeles return flow]

----- E Border [Eeles return flow]_1

----- E Border [incremental flow]

----- l+# Border total natural)

----- l+ Karadobi [total flow])

----- E Mandaya (incremental]

----- l+ Mandaya (total natural)

----- E Roseires (Sudan} [BElue MNile total flow]
i O

- Stations

[+ Sudan inflows

Figure 2: Organizing data within the Time Series Manager
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Exercises

Activating the Time Series Manager

1- In the DSS, click on View Menu, click
“Explorers...” and the Explorer
Configuration box appears. Tick the box
next to Time Series explorer and also
ensure that the Tools Explorer box is
ticked to be able to use the time series
tools.

E___ ME DSS - workspacel

Connection  View  Settings

- Time series

m

rg

EEEEEEEEEE §

orers

(Select ally
(Default selection)
Analysis
Dashboard objects
Dashboards
Favontes

Gis

Indicators
Seenarios

Secripts
Spreadshest
System

_ ools explorer
[ (Hide ally

2- Time Series Explorer should appear
within the DSS window. The explorer has
a main group called 'Database’. This main
group is created by default when a new
DSS database is created. Under this main
group user can have 'user defined' groups

(See organizing data within the Time

Series Manager).

Connection  View  Settings

: Time series

------ '-E Database (by Group}
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Organizing data within Time Series Manager

1- To organize data
within the Time Series
manager, user defined
groups have to be
added to the time series
explorer. To add a new
group, right click
'‘Database’ group. The

context menu shown

Time series I
------ v
View by 3
Paste Ctrl+V
Refresh F5

Edit Provider(s) Connection(s)...

Edit quality flag definitions

Add new group

Add new time series

Register DIMS time series

Register OpenMI time series

next appears. Click '‘Add Time serics

new group'. EI---|=E Database [by Group)
R e group

A new group called

'‘New group' is added to

the explorer.

2- To rename the new Time series

group, right click the
group or select it and
press the keyboard
function key 'F2'. The
context menu shown
next appears. Select

'Rename’

'E""IT_z Database (by Group)

Copy Ctrl+C
Cut Ctrl+X
Delete Del
Paste Ctrl+V
Refresh 5
Rename F2
Add new group

Add new time series

3- Type in the group
name (e.g. Rainfall
data). Press ‘Enter’ or
Click outside the

naming box.

Now the group has

been renamed

. Time series

EI|=E Database (by Group)
i TP |

. Time series

EII-E Database by Group)
i
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4- Create more groups
as shown. Please note
that the 'Flow data’
group has been added
under the 'Rainfall data'

group.

: Time series

BIT; Database (by Group)
EI--'-_ Rainfall data
[+ Country 1
-l Country 2

2B Flow data

5- Groups can be
moved from one level to
another by cutting and
pasting them at the right
level. Now right-click the
'Flow data' group. The
context menu shown
next appears. Select
‘Cut'. You can
alternatively select the
group and press the
'Ctrl+x' buttons on the
keyboard.

. Time series

E..-E Database (by Group)]

- Rainfall data
- Country 1
Country 2

Copy Ctrl+C
Cut Crl+X
Delete Del
Paste Ctrl+V
Refresh F5
Rename F2
Add new group

Add new time series

Drag and drop can also be used to move groups.

6- Right click the 'Database’
group. The context menu shown
next appears. Select 'Paste’. You
can alternatively select the group
and press the 'Ctrl+Vv' buttons on
the keyboard.

¢ Time series

9- Now the 'Flow data' group
moved under the 'Database’
group. In the same way, a group
can also be copied between
groups by copying and pasting
them.

. Time series

EIE Database

BB Flow data

Eli Rainfall data

----- i Country 1

- Country 2
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10- Finally to delete a group,
right click the 'Flow data’ group
to get the context menu shown.
Click 'delete’. You can
alternatively select the group and
press the ‘Delete’ buttons on the
keyboard.

: Time series

Copy
Cut

Delete

Ctrl+C
Ctrl+X
Del

11- The next confirmation box
appears. Click 'Yes' to delete the
group. Deleting a group deletes
all sub-groups and time series it

contains.

Adding a new Time Series

1- Within the Time Series explorer, right
click either the 'Database’ node or a group
(e.g. Rainfall data) to view the context

menu

¢ Time series

.3--."-}; Database (by Group)
|_¥_|i Flow data

o

Copy Ctrl+C
Cut Ctrl+X
Delete Del
Paste Ctrl+V
Refresh F5
Rename F2
Add new group

Add new time series
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2- Click the Add new time series item. The
'‘Create Time series' dialog appears. Fill
the dialog as shown with the following:

- Name: give your series any
representative name

- Variable: select data type from the list

- Unit: select data units — depends on the
selected variable above

- Value type: select from the list - See the
OIntroduction section for details

- No. Time Steps: input how many time
steps to create, i.e. length of your time
series

- Start date: enter the start date — you may
use the calendar button

- Time type: Whether equidistant or not-
equidistant - See the Olntroduction section
for details

- Time step: Fill in the respective boxes At

the end click the | Create Time series |button to

create the new series.

Create Time series b 4

Time series Properties

Name MewRainfal]

Variable |Preciptation Rate x)
Unit | mmsh T ]
Value Type [Mean_Step_Accumulated 'J

Time Step Properties

No. Time Steps 1000 =

Start Time 1980/05/06 00:00:00 E-

Time Type IEquidistant_CaIendar Y]

Time Step

Years Manths Days Hours Minutes  Seconds

Cancel

l [ Create Time series

3- The New Time Series '‘NewRainfall' is
added under the 'Rainfall data" Group. This
is an empty time series — only the time
series is filled according to your inputs. To
input the data values, see editing time

series data section.

Time series

E'I-lf'z Database (by Group)
+-j Flow data
=-fi Rainfall data

o Pl ewRainfall

Review Questions

1. What are the components of the Time Series Manager?

2. The ‘Tools’ explorer is not part of the Time Series Manager Components.

= True

= False

Page 21




Time Series Manager

What are the pre-created groups of the Time Series Manager.
Give two operations that are used to organize data in time series explorer.
DSS users cannot create an empty time series
= True
= False
6. A new time series can only be created inside a user defined group
= True

= False
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Answers

The Time Series explorer, 'Data view', 'Properties' and 'Tools Explorer'.
False.

The 'Database’ group.

Add a new group and rename a group or a time series

False

IS

False (Can also be created under the ‘Database’ group)
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2.3. Time series data handling and visualization
Introduction

This lesson introduces you to data handling tasks within the Time Series Managera.
Topics covered in this lesson:
o0 Getting time series data into the DSS

o Viewing time series data

o Marking, editing and exporting time series data

Lesson objectives:
After completing this lesson, you will be able to:

o Import time series data into the DSS
o View time series data

o Move or remove time series

o

Mark, edit and export time series data
Lesson pre-requisites
You have to be familiar with the Time Series basics to take this lesson.
Getting Time Series data into the DSS

There are a number of methods to import time series into the DSS. Each depends
on the data format and quantity and is accessible from the Tools Explorer. The DSS
can import ASCII, DSFO (format used in Mike DHI products), GRIB, NETCDF and
excel files. The import methods are:

- Import a single file with a generic format (file can contain one or a number of time
series)

- Import a single file with a specific format (file can contain one or a number of time
series)

- Import multiple files with a specific format from a folder

- Import multiple files with a specific format in batch mode

In the Importing Time Series into the DSS section, each import method is

presented.
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Time series data visualization

Once the time series data is added or imported into the explorer component of the Time

Series Manager, users might need to view the data to check, for example, that it has

been added or imported correctly. There are a few ways to do so on the DSS. Data can

be viewed in a chart or as a table (See Figure 3).

[T - workepecel
Connection  View  Seitings

: Tieme series B x| f§ StatPage g Chartl | X e
= E Database by Group ||I._‘-_h— Bin&sFon I 1|
=l D35 Training | 1
=il Ethiopian tlows 000 sgend
ke Bosder Beles return floa) X ey
ke Border [Beies return flowd_1 7000~ . ovdur oual sk}
k' Border inaemental flow) 6000 | | 1]
ke ¥
ke Karadcbi ftotal flow) ?‘i soaa- | ||
le# Mandaya incremental E
| Mandaya fotal natunal) & 40004 | I Chart view
ke’ Roseires (Sudan) {Bhse Hite toti b
il Radndall E 3000+
A Stationd 2000
4 Swosn inflaws
-l Swden imigation demands 1000+
ke Beles raindanl
b MMZ340Q_M4234.0Q_Discharge : e - rr
& Ensembles 11171560 111970 11111980 11171930 112000
+ il Modeli and Scenadios L - =l
3l Hew group |7 Toblez - x|
(18 - | G 510 e 1 ey ou |5 4 - Eiitar -I
3164740
2728/1954 12:00:00 AM 2425189
33171954 12:00:00 AM 156.2014 Tabhe view
4/30/1954 12:00:00 AM 1759.7906
57311554 12:00:00 AM 1531439
G30/1554 12:00:00 AM 655,55
77311954 12:00:00 AM 340250658
S35 120000 AWM 15696 696
3071954 12:00:00 AM 5458.167
10/7171554 12:00:00 AM 250358741
Ll 1173071564 1200:00 A 1016 74683 *

admin | Connected ko' TesiTrainingDB | Status: Ready

Figure 3: Chart and table view of a time series

As can also be seen in Figure 3, each view has a tool bar that helps you to undertake

frequent tasks (e.g. save, zoom in and zoom out). The chart view tool bar allows you to

do the following tasks:

Print, setup the print page or preview the print page.

Export the chart to a graphic file

Copy the chart to clipboard

Add the chart to favorites (Favorites can be viewed within the 'Favorites' explorer)

|E| Show / hide data flags (See Using Time Series flags for details)

Zoom to previous extent
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@ Zoom to full extent

Display the range and standard deviation for an ensemble data series (See

Plotting ensembles for details — these buttons will only be active if an ensemble is

plotted)

Display options to the following:

Synchronize zoom: zooms in and out synchronously between different chart

areas (if there is more than one) — uncheck to zoom in the selected chart area
only

Box zoom mode: zooms in both axes (as one draws a box) - unchecked to zoom
on the x-axis only

Template manager: Shows available chart templates and allows their
management

Save chart as a template: Adds the active chart to the template manager

Apply a template: Applies a saved template to the active chart

The table view tool bar allows you to do the following tasks:

Print the table

H-

Save or save as the table (to the database)

Copy part or the entire table as selected

E] Paste copied records

T

b Sort data in ascending or descending order respectively.

Undo or redo edits respectively

Fit column width to view

5 -

Change number format

Filter -

Filter data according to flags (only if flags are defined — see

next section)

In the Viewing time series data section, data viewing methods are described.
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Marking, Editing and exporting time series data

The DSS user interface allows the user to mark, edit and export the time series data.

Time series flags are used to mark individual values in a time series to indicate, for

example, data quality issues associated

with them. Flags are defined by an
integer ID, a color and a description.
Once defined, they can be used to flag,

for example, issues with time series

data.

A StertPage [42 FlagTableView |

Once time series data is imported into the DSS, you

might need to edit (i.e. modify) its values. Editing can be

done when data is viewed as a table. Data values can

be edited by typing directly into the table cells. Once

editing is complete, data needs to be saved using the

H

button.

The DSS also allows you to export data to ASCII, DSFO
(format used in Mike DHI products), and excel file formats.

This is done using the 'To file' output tool from the Tools

explorer.

D Description Color
» 3 Green flag [ —
*
Figure 4: Time series flags
ﬁ' Start Page Tablell
T = ERE= = R A G # - Filter
- Border (total
1t natural) [m*3/5]
1/31/1954 12:00:00 AM | 16,4743
2/28/1954 12:00:00 AM 242 5180

4/30/1954 12:00:00 AM

6/30/1954 12:00:00 AM

&/31/1954 12:00:00 AM

3/31/1954 12:00:00 AM
5/31/1054 12:00:00 AM |

773171954 12:00:00 AM

196.2014
1797906 |
1081439 |
66555 |

340299658 |
6696696 |

Figure 5: Editing values

* Tools Explorer

Search toolbox

Tofi

Lo el

Output Tools

<, To chart

% To database

e e ST R e

e class

Figure 6: To file output tool
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Exercises

Importing Time Series into the DSS

- Import a single file with a generic format

1- Restore the 'Training' database from the
.\TimeSeriesExp\Data\Database folder
(See restoring a database section in the
Database Manager Utility training module
for more details).

2- Within the Time Series explorer, Select
either the 'Database’ or a Group (e.g.

Rainfall). Look for the 'Import Tools" within
the Tools explorer and Select 'Time series

import'.

: Time series

OoRx

EW---I-E Database

a--‘-— DSS Training

E-fill Ethiopian flows
ZX~{Rainfoll

iola? MewRainfall

fola? MewSeries

il Rainfall1

| Rainfall 2

E Rainfall 3_Rainfall 3_Rainfall
- Stations

-l Sudan inflows

- Sudan irrigation demands

& @ Mndale and Sranarine

»

1

 Tools Explorer

Oofx

Search toolbox

TimeSeriesGroup Tools

»

EI-_ Advanced statistics
\k Forecast statistic
Import Took

¥k Import from ASCII

3- Once the 'Time series import' tool is
selected, its properties appear in the
'Properties' explorer. First, select the file
format or the 'Bridge’ as shown next and
then click the browse button (i.e. the D
button). For more information on the Excel

format import see Annex 1.

Tools Explorer

o8 x

Search toolbox

TimeSeriesGroup Tools

Qi Advanced statistic

% Forecast statistic
Import Took

% Impaort from ASCI
4, Import from DFS0
9, Import from GRIB
4, Import from NetCDF
N, Time series import

oo | »

! Properties

ofx

Time series import - Tool

Time series import

Excel Timeseries Bridge

Specification

Time series ovenarite option

CreateAndReplace
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4- After clicking the [ ... | button, the dialog
box shown next appears. Set the file path
by clicking the El button next to the file
path text box. Browse to the
.\TimeSeriesExp\Data\Rainfall folder and
select the Rainfall.xIsx file.

- The data to be imported is located in
sheet number 1. For more details on the

import dialog see Annex 2.

GUIOpen Dialog e

File Path: J K:\mam\data'TimeSeries \Rainfal\Rainfall. xlsx
% Mo Template File " Use Template File " Save Template File

=
L]

File Path: |
or range lie start-end or al)

Time description | Data description | Preview |

Date and Time Format
{* Date and time values in one column or across multiple columns
Dateftme colmn: ~ [1 =]
I Dateftime format [ yyyy /DD HH:mm:ss Date/time format (Char | a
" Same date for all values and time values in one column or across multiple columns
Date value: s/ 7/2014

Time column: 1 3

Excel Sheets: |1 (empty for 1stsheet or comma separated list

™ Ttime farmat HH:mm:ss Time format (Char | as column separation)

" Same time for all values and date values in one column or across multiple columns

Time value: :53:50 AM =
Date column: T 5
I~ Date for YYYY/MMDD Date format (Char | as column separation)

s column separation)

5- Move to the pata description | tab and fill
the data as below:

- Item type is 'Precipitation Rate'

- Unitis mm/h

- Value type is Mean_Step_Accumulated

Fie Path: | K:\mam\dats TmeSeries'\Rainfal Rainfall xisx
' No Template File  Use Template File " Save Template File
File Path: |

or range lie start-end ar al)

Time description  Data description }Prewaw |

Exccel Sheets: |1 (empty for 15t sheet or comma separated list

Ttem Type -

&' Use same Item Type for al items: Frecipitation Rate ~|
€ Ttem Type in row: 1 _,:'
Unit:

% Use same Unit for al items: [mmpn -]
" Unitin row: 1 5'

[ Value Type: !
% Use same Value Type for all items: |l ol e e ] hd
" Value Type in row: E= |

~Data Description:
Item Description row: 2 AJ::I I~ Delete Value is not empty cell
Data start row: = % Use De -1e-030
 Dele 2 =

To see how the imported data looks move to the |Preview | tab. It is
recommended to check whether the data is read correctly

————————————————————

6- Click the OK button and get back to the
'Properties' explorer. Now you can notice
that the 'File path' and 'Specification' fields

are filled based on the above inputs.

SRR

: Properties oRx
-
A -
il | E Om
4 Description
Tool Time seres import
4 Settings
Bridge Excel Timeseries Bridge
File path K:'mam"data" Time Seres"\RainfallRainfal
Group /D55 Training/Rainfall
Specification Date TimeCol=1;5tart Row=3;Global Unit T
Time series overwrite optic CreateAndReplace
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7- Click then the button to run the lime seies o x
El---.E-D_atabase N
tool. The rainfall series has now been e
+ iopian flows
imported under the 'Rainfall’ group (See | Rainfall_Rainfall 3_Precipitation Rate
. i L. i v NewRainfall
Rainfall_Rainfall 3_Precipitation Rate). L/ NewSeries
|+ Rainfall 1
v Rainfall 2
il Stations
- Import a single file with a specific format
1- Within the Time Series explorer, Select ¢ Time series ofx
. . . E?---.T"z Database -
either the 'Database’ or a Group (e.g. -l DSS Training F
. i - Ethiopian flows
Rainfall). B
: L MewRainfall
------ 1o/ MawSariac
2- Look for the ' Import Tools' within the i Tools Explorer =
Search toolbox
Tools explorer. There are some other : _ =
TimeSeriesGroup Tools =
import tools for ASCII, DFSO, GRIB and - Advanced statistics
. . | LR, Forecaststatistics
NETCDF formats. For this exercise, Select | | gg mporttoos
' . i, Import from ASCI
Import from DFSO' tool. -, Import from DFSO
i, Import fram GRIB
L., Import from NetCDF
% Time series import
[—}-‘-_ Output Tools
LAy, To file
-_ Stored Sequence
3- Once the 'Import from DFSO' tool is e R
BIE Database s
i i i - D55 Training (=]
selected, its properties appear in the gh e s =
'Properties' Explorer. First click the file path L Rainfall Rainfall 3 Precipitation Rate 1
button (i.e. the [...] button) to select the e e

location of the file.

- Set the file path by clicking the El
button next to the file path text box.
Browse to the
.\TimeSeriesExp\Data\Rainfall folder and

select 'Gilgel_rainfall.dfs0’ file.

Search toolbox

mn Import Tools a
-, Importfrom ASCI [

% Import from DFS0

-4, Import from GRIE -
: Properties oRx
Import from DFSO - Taal -
| FEH &
4 Description
Tool Import from DFSO
4 Options
Import as Time Series
Import from SingleFile
Time series overwrite option  CreateAndReplace
4 Settings
File path K:\mam'data" Time Seres"\Rainfall\Gilgel_rainf3
Group /D55 Training./Rainfall
Naming option UseltemMameOnly
Time zone
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4- Click then the | button to run the iy s
B---IEEtabase N =
tool. The rainfall series has now been W L5 Ty B
s | Ethiopian flows
imported under the 'Rainfall' group (See I Gilgel_raintal i
Gilgel_rainfall).
- Import multiple files with a specific format from a folder
1- In some cases your data files are many | [me=r= —
Bll',_: Etabase N =
and exist in a folder and you need to Ge:g D55 Tining El
H .ﬂ- Ethiopian flows
import all of them into the DSS. This can ' "\, Gilgel rainfall :
be done using the 'Import Tools' for the e el onx
Search toolbox
ASCII, DFS0, GRIB and NETCDF data ey o =
. . . . . I rtfrom ASCIT (i
formats. In this exercise importing multiple kl:szmﬂl ks "
. i I rtfrom GRIB oy
DFSO from a folder will be shown. -} Importfon
: Properties onx
Select either the 'Database’ or a Group import from DFS(0 - Tool -
: . )il | FEH &=
(e.g. Rainfall) and then select 'Import from o
DFSO' tool. Make sure in the 'lmport from' e oSt e 20
. . Import TimeSen
field is 'Folder". hie 8 eren i
Time series overwrite option eatefndReplace
4 Seltings
Falder
Group /DSS Training/Rairfall
MNaming option Usettem MNamaOnby
Time zone
2- In the 'Folder' field click at the [ ... | ——— i
Impaort from DFS0 - Tool -
button and select the folder location I FEE
.\TimeSeriesExp\Data\DSFO_folder. This e S
. . . 4 Options
folders contains the following 3 DSFO files: import as Time Series
= Import from Falder
Mame Time seres overwrte option  CreateAndReplace
4 irgs
E— = e e S
! | | Beles_rainfall.dfs0 L'-' ngn;n;mini:gfllﬁgTrd::-lles =
P Dabus._rainfall.dfs b actestm=cy
W Didessa_rainfall.dfs0
Oon =

3- Click then the

tool. The 3 DSFO rainfall files have now

button to run the

been imported under the 'Rainfall' group.

: Time series

|-l Ethiopian flows

-l Beles_rainfall

-l Didessa_rainfall | _
-l Dabus_rainfall
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- Import multiple files with a specific format in batch mode

1- When you need to import data files that | : Time series oRx
. . r—"II-E Database e
are many and not stored in one folder, it £l DSS Training
. . [+ Ethiopian flows
may be faster to provide the import &~ Rainfall
. . . iola? MewRainfall
settings in a text file (.csv), and then load Lol Mewseries .
. . . il Rainfall1 1
them into the wizard, instead of manually bl Rainfall 2
. E Rainfall 3_Rainfall 3_Rainfall
entering them one by one. G- Stations
. . . [ Sudan inflows (8
This exercise shows how this can be done. -l Sudan irrigation demands

. mww RAndels and Srenaring

The specifications file is given in the T Onx

Timeseries_batch_import.csv file that can acarchiioelbnx

TimeSeriesGroup Tools

o3

be found at the -l Advanced statistics

M}, Forecast statistics

.\TimeSeriesExp\Data\Batch_import o otk ok

folder. 1.y, Import from ASCI
L., Impart from DFSO

LA, Import from GRIB
LMy Import from MetCDF
\k Time series import
- Cutput Tools

LA To file

i Stored Sequence

2- The specifications file is an ascii file (to be opened in Notepad) that looks as shown
below. It has to contain as a minimum the following:

- File names with full path (required)

- Iltem number (optional)

- Group that the data will be imported into (with the DSS) (required)

- FeatureClass: full path of feature class (optional)

- Feature Name: Name of the associated feature (optional)

So based on the above files three ASCII files will be imported into a group called /DSS

Training/More rainfall into the Time Series Explorer.

:l Timeseries_import.csv - Notepad

File Edit Format View Help

File name, Item No., Group, Feature class (path), Feature (display attribute)|

K:\mamdata'\TimeSeries'Batch_import'l‘Rainfall_1.txt,1,/D55 Training/More rainfall,,,
K:wmam'data\TimeserieshBatch_importi2“Rainfall_2.txt,1,/D55 Training/mMore rainfall,,,
K:\mam\data\TimeSeries'Batch_importi3‘\Rainfall_3.txt,1,/D55 Training/More rainfall,,,
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3- Select either the 'Database’ or a Group
(e.g. Rainfall) and under the Tools
Explorer, select 'Import from ASCII' tool.
Make sure in the 'Import from' field is
'‘Batch'. In the 'File path' field click on the
... ] button and select the
Timeseries_import.csv file from the
.\TimeSeriesExp\Data\Batch_import
folder. In the 'Separator' field select 'Tab'.
All fields in the property window must be
filled as shown next. The group is to be
read from the specifications file

You will need to edit the paths in the
specification file for the files as to reflect
the absolute paths on your machine.

* Properties R
=4l | FEH &
4 Description
Tool Import from ASCI
4 Options
Import from
Time series overwnte of CreateAndReplace
4 Settings
File path Zmam* Training_How Tosh Time Sere
Group /D55 Training
Import specification fom C5V
MNaming option |seltemMNameOnhy
Separator
Time zone (UTC+03:00) E. Africa Standard Time
mm (=]
Value type Ingtantaneous
Variable Rairfall
Unit

The unit of the imported time series.
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Moving a Time series

1- To move a time series, right click the
time series and then click 'Cut'. You can
alternatively select the time series and

press the 'Ctrl+x' buttons on the key board.

Time series X J
B'"I-—I; Database (by Group)
=i D55 Training
Bl Ethiopian flows
- Rainfall
E Copy Ctrl+C
ol Copy full path  Ctrl+Shift+C
N, py full p
Cut Ctrl+X
et
E Delete Del
;

Drag and drop can also be used to move a time series. It can be applied to
folders or multiple selections using the Ctrl+ and Shift keys while clicking.

2- Right click the group where the time
series will be moved to and then click
'Paste’. You can alternatively select the
time series and press the 'Ctrl+v' buttons
on the keyboard

Time series has now been moved.

——————————————————————————————————————————

: Time series 3=

E.i---rl'é Database (by Group]
[)

e
1

I Copy Ctrl+C
Cut Ctrl+ X
Delete Del
Paste Ctrl+V

. Time series

EIIT','_\, Database [by Group)
=g DSS Training
¥
8 Ethiopian flows
=i Rainfall
H L T

Time series data can also be copied using the 'Copy' command in the context
menu. The properties of the new series can be viewed in the 'Properties’

Explorer which can be activated from the View menu.
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Removing (deleting) a Time series

1- To remove (delete) a time series, right
click the time series and then click 'Delete’.
You can alternatively select the time series
and press the 'Del' button on the keyboard.
The above can also be applied to multiple
selections and to whole folders.

2- Confirm the message by clicking 'Yes'
then the time series will be deleted

¢ Time series

E!---I-E' Database

- D55 Training

- {ij Ethiopian flows

- Rainfall
T Copy Ctrl+C
-l Raif Copyfull path  Ctrl+Shift+C
5 Ea!n Cut Chrl+X
ain

- Stations Delete Del

- Sudan i B B2

[ Sudan i -

|-l Models and Add association

i The delete operation is undoable. Once a time series is deleted, it cannot be
recovered.
.

Viewing a time series data

Viewing data in a chart

1- Right click the time series and then click

.| Add to new chart |, option. Another menu
will appear with the following options:

- All: all data is viewed

- Last 24 hours, 7 days, month , year:
these show the data as specified

- Custom: allows the user to customize
what the period to be viewed.

For this exercise, select 'All' to view all the
data.

- M4234Q_M423
All |
Last 24 hours

Last 7 days

Time series oxx
Eu--ﬁ Database
B D55 Training
il Ethiopian flows
i Rainfall
P8 Beles_rainfall
l# Dabus_rain Copy Ctrl+C
5 Didessa. ) Copy full path  CtrlShift+C
Gilgel_rain =
| NewRainfa Cut Ctrl+ X
sfpd NewSeries Delete Del
ke Ra!m'a\l Rename F2
i-|a Rainfall1
E Rainfall 2 Add association
5 Rainfall_Ra es
- .-_ Eat\uns ik Remove association
- Sudan inflows Select associated features
(- Sudan irrigatio
- Add to active chart

Add to new chart
Add to active table

Add to new table

Last month

Last year

Custom...

The selected time series is now added to a new chart as shown next. As can be noted in

the figure below, there is a red tick mark at the end of the record. This red mark

indicates that data is missing.
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500—
Legend
I Eeles_rainfall
4004
— 300+
E
E
= 2004
100+
NIl Ml AL
1/1/1953 1/1/1962 111871 1711980 111989 111998

2- To edit the appearance of a chart series, click on a chart series in a legend area. This
will make the properties of the chart series appear in the properties explorer as shown
below. Note that the properties may have several tabs.

A start Page [Le Chartl | < 4 b x||; Properties 7
!?I"' ['3 E F |b E\ 51 o +,T- Chart TimeSeries-Beles_rainfall -
SHIE]
= ' Area Style
_Le% Area Gradient None
W ol ol Area Shadow Offset 1
Hatch None
Primary Color l:l
400 Secondary Color l:l
4 Border Style
Border Color |:|
Border Size 1
Border Style Solid
4 Chart Axes
3004 H-Pis Primary
E ¥-Auis Primary
=E 4 Chart Style
z Chart Type Column
& 4 Line Style
200 Line Celor |:|
Line Shadow Offset 1
Line Style Solid
Line Width 1
4 Marker Style
Marker Color I:l
100 Marker Size 10
Marker Step 1
Marker Style None
0
1171953 1171862 RIatak:ral 11111980 17171989 1171988
Appaa'...l Marker... Q/A  Statistics | Time ser...

You can change the time series data color by changing the 'Line Color' under the 'Line
Style' group. You can also change the chart type by changing the 'Chart Type' under the
‘Chart Style' group. Use the arrow beside the group to expand/collabse the group.
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The figure below shows the chart after changing the line color to 'Red' and the chart type

to '‘Bar'.

You are encouraged to explore the rest of the apearance optionesss

# stert Page [Lr Chart | « 1 b % |? Properties 2%
TR 5 T i O R 1%+ || Chart Time Series-Beles_rainfal -
=4 | E
1119984 7 Areisole
-T't:iﬁ” Area Gradient None
7 Area Shadow Offset 0
Hatch None
Primary Color - Red
Hnse Secondary Color I:l
4 Border Style
Border Color I:l
Border 5ize 1
Border Style Solid
17171980 2 Ol R
K-Axis Primary
¥-Axis Primary
4 Chart Style
-]
1nsn 4 Tine Siyle
Line Color I Red
E Line Shadow Offset 0
Line Style Solid
e Line Width 1
17171962 4 Marker Style
Marker Calar l:l
Marker Size 10
Marker Step 1
Marker Style None
111953
T T T T 1 Chart Type
0 100 200 300 400 500 Sets the Chart Type
Rainfall [mm]
n\ppeal] Marker... | QA | Statistics | Time ser...

3- To edit the appearance of the chart area including the legend, click on a chart area.

This will make the properties of the chart area appear in the property window as shown

below.
JE Charl1| = 4 I x||i Properties ofx
= = =T A N $15 ] chart1 - Chart 7
CEaE | |
500+ o =) Z -
-Tlgfge_fll 4 Background Appearance
400 TRt Gradient Style None
] Hatch Style None
Primary Celor I:l White
E 300 Secondary Color I:l
;_u‘ 4 Borderline Appearance
% 2004 Borderline Color I:l White
FE Borderline Style NotSet
Borderline Width 1
100
0L " 1
r r r r I r
11/1953 111562 nnsn 111580 111989 1/1/19%8 Fe ]lLegend Arcal Tiies

You can change the background color by changing the 'Primary Color' under the

'‘Background Appearance' group.
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To edit the legend of the chart click on the ‘Legend Area’ Tab. Legend properties

appears as shown below.

: Properties ofx
chart1 - Chart -
4=
4 Legend Style
Alignment Mear
Docking Right
Show Legends True
Style Table
4 Legend Titles
[> Legend Titles String[] Array
Title Alignment Center
Title Color Il Black
[ Title Font Microsoft Sans Serif, 8pt, styl
Title Underline GradientLine
Chart Backgroun | Legend Area | [itl=s

You can change the legend position and alignment by changing the ‘Docking' and

‘Alignment’ options under the ‘Legend Style' group.

The figure below shows the chart after changing the background color to 'Sliver' and the

legend position and alignment to '‘Bottom' and 'Center’ respectively.

o
400
E 300
100+
o

1/1/1953 1/1/1962 111971 1171980 1/1/1989 1/1/1998

Legend
N EBeles_rainfall

You are encouraged to explore the rest of the options to familiarize yourself with them.
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4- To add one more series to the chart, simply drag the series from the explorer to the

chart area, and release (or alternatively, double click on the time series or right-click and

select 'add to existing chart')

Rainfall [mm]

500+

400

300+

200

100+

A

Legend
N Beles_rainfall
Diabus_rainfall

| rl 'V

o — T T TR~
1111853 1/1/1962 11sn 1711880 1111989 1/1/1998
5- If charts are plotted in one area, they = e
can be separated by right-clicking the Lecen T
. . B Beles_rainfall iembers
legend and selecting 'Move to new chart Dl amg(h;m; -

area'.

You are encouraged to explore other

options on the context menu (e.g. remove).

"w
i

Copy to existing chart area
Copy to new chart area
Remove

Bring to front

Send to back

Export time series

Save as

3

rertie]

6- To add a time series to a new chart area inside an existing chart, drag the time series

to the chart, but drop it somewhere outside the existing chart area. The series is added

to a new chart area in the existing chart.
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500
400
300+

Fainfall [mm]

200+
100

111953 1/1/1962 111871

400
360+
300+
250+
200+
150
100
50+
0

Rainfall [mm]

1/1/1580

1/1/1988

Legend
BN Beles_rainfall

1/1/1988

Legend 2
Dabus_rainfall

1/1/1953 1/1/1962 1711971

1/1/1980

1/1/1988

1/1/15988

More than two time series can be added to an existing chart area for
comparison either as a new chart or to the existing chart.

View data in a table

1- Right click the time series and then click

| Add to new table | option. Another menu will

appear with the following options:

- All: all data is viewed

- Last 24 hours, 7 days, month , year:
these show the data as specified

- Custom: allows the user to customize
what period to view.

For this exercise, select 'All' to view all the

data.

: Time series

onx

E||-E Database

- D55 Training

il Ethiopian flows
- Rainfall

----- b Dabus_rd
----- |l Didessa_l
----- b Gilgel_ra
----- b MNewRain
----- b MNewSerie
----- L Rainfall
----- L Rainfall 1
----- ke Rainfall 2
----- b Rainfall_|
(- Stations
(-l Sudan inflow
(-l Sudan irrigat
----- | Ma7340 M4
-l Models and Scer

----- (A Celesrai g

Copy Ctrl+C
Copy full path  Ctrl+Shift+C
Cut Ctri+X
Delete Del
Rename F2

Add association
Remove association

Select associated features

Add to active chart

Add to new chart

'_T; Add to active table
All 7] Add to newtable
Last 24 hours
Last7 days
Last month
Last year
B Custorm...

onx
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2- The selected time series is now added

to a new table as shown next.

4 Start Page | Tablel |
cm E- B E Tl e oa [[E #-
0
| 2/1/1951 12:00:00 AM 0
| 3711951 12:00:00 AM 0
| 4/1/1951 12:00:00 AM 26
5/1/1951 12:00:00 AM 51
| 6/1/1951 12:00:00 AM 1388
| 7/1/1951 12:00:00 AM 1409
| /171951 12:00:00 AM 2111
9/1/1951 12:00:00 AM HIE
| 10/1/1951 12:00:00 AM 1938
| 11/1/1951 12:00:00 AM 103.2
| 12/1/1951 12:00:00 AM 472
| 1/1/195212:00:00 AM 47
| 2/1/195212:00:00 AM 0
| 3/1/195212:00:00 AM 87
| 4/1/1952 12:00:00 AM 0
5/1/1952 12:00:00 AM 8.2
| 6/1/195212:00:00 AM 81.2

More than two time series of the same time step can be added to an existing
table area for comparison using the [@ Add to active table | option.

Using Time Series flags

Defining Time Series flags

1- To add a flag definition, right-click
on the 'Database’ group of the Time
Series explorer and select “Edit
quality flag definitions”.

2- Add a few flags as shown, and
click the [5]button. You may close

the view.

: Time series

Edit Provider(s) Connection(s)...

Edit quality flag definitions

Ctrl+V
F5

> d bX
i} Description Color
1 Red flag | —— |
2 .Amher flag :]
» 3 Green flag [ —
¥
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. . . A Start Page @ Tablel‘l - 4 b x ||} Properties 04 x
3-Open atime seriesin atable (See || o5 " -t | oo & -
. . ~1E=)4 ]
1/1/1980 12:00:00 AM Red flag [
1/2/1980 12:00:00 AM
. . 1/3/1980 12:00:00 AM — d flag
Select a value cell, and assign it a 1/4/1950 120000 AM ; e
. . . 1/5/1980 12:00:00 AM 0 i
flag in the properties window as 1/6/1980 120000 AM
1/7/1980 12:00:00 AM 0
shown. 1/8/1980 12:00:00 AM 0
1/9/1980 12:00:00 AM 0

When the flag is assigned, the cell
value takes the color of the flag.

A i (L P 7 LW L LW R

4- Save the changes using the
button, and add the time series to a
chart (See View data in a chart).

Make sure that display of flags is
'|* | button).

enabled (

The flagged values are now displayed
in the chart.

Precipitation Rate [mmh]
in
1

0.5+

|0 -A ‘ 1l “L”I I
/17980 401 n

101

__Flags
# Redflag

1/6/1980 12:00:00 AM 0.063
L Chartl — .
e B AFRA ¥
3_
Legem
BN Rainfa
254

17171881
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Editing time series data

1- Table view (See view data in a table)

allows the DSS user to:
- Edit the values directly in the grid

- Add or delete data rows from the row
context menu (this menu appears when a
row is selected and then the mouse is right
clicked).

- When user completes the editing,
changes are saved using either the save

or save under the | B- button.

Beles_rainfall
[mm]
]
2/1/1951 12:00:00 AM i
3/1/1951 12:00:00 AM ]

Beles_rainfall

— Time [mm]

|| 1/1/1951 12:00:00 AM 05
2/1/1951 12:00:00 AM 2
3/1/1951 12:00:00 AM 21
4/1/1951 12:00:00 AM
5/1/1951 12:00:00 AM 51

Add row above
Add row below

Remove selected rows

% 511 &1

SR
H savwe
Save as ..

You are not encouraged to edit multiple Time Series data of different time
step or length in the same table. Erroneous entries can cause undesirable
change in Time Series data length or irregularities in the time step.

Exporting time series data

1- Within the Time Series explorer, Select

what you need to export.

: Time series

E'TZ Database -
@--"-_ESTraining |
i [E-gg Ethiopian flows
. - Rainfall
L R, "ol Beles_rainfall
il Dabus_rainfall

HE I . Y famEm ]
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2- Look for the 'Output Tools' within the
Tools explorer and Select 'To file'.

: Tools Explorer

onx

Bearch toolbox

}-‘-— Advanced statistic

I
[-jggg Basic statistics
[} Extreme value extraction
(- Import Toolks

[ Cbsolete Tools

EH-jgg Cutput Tools

[ To chart

----- \k To database

,% To feature class

. \k To file

| »

[om

3- Once the 'To file' tool is selected, its
properties appear in the 'Properties'
Explorer. First, click the 'Export directory
button (i.e. the D button) to select the
location where the file will be exported.
Leave 'Export format' as ASCII (or set it to
ASCII if it is otherwise). Then click the

button to run the tool.

- Properties

oxx

[Ta file - Tool

il FE &

4 Description
Tool

4 Export Settings
Dlireater

Ta file

Ascii

Export Metadata

Falze

acture option  Replicate Subgroups
K. \mam"“data"Export [

4- Open the exported time series in
Notepad or any other text editor and looks

as shown next when exported.

MName

| Beles_rainfall.bd

Date modified 1

5/7/2014 12:27 PM

| Beles_rainfall.txt - Notepad -.

-

File Edit Format View Help

Time ‘Beles_rainfall’
1951-01-01 00:00:00
1951-02-01 00:00:00
1951-03-01 00:00:00
1951-04-01 00:00:00
1951-05-01 00:00:00
1951-06-01 00:00:00
1951-07-01 00:00:00
1451-08-01 00:00:00
1951-09-01 00:00:00

Rainfall[mm] :step_accumulated

In the above exercise data was exported to ASCII format. The To file' tool
can also export data to Excel and DSFO formats.

Review Questions

1. List the main formats that the DSS can import from and export to.

2. What are time series quality flags? Give two examples of their use.

3. List 3 chart types that can be used to visualize time series.
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4. Several time series with different time steps can be edited and saved in the

same table
= True
= False

5. Which tool would you use to import many files that are in several folders?
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Answers

1. The DSS can import from the ASCIlI, DSFO (format used in Mike DHI
products), GRIB, NETCDF and excel file formats and export to the ASCII,
DSFO and excel file formats.

2. Time series flags are used to mark individual time step values in a time
series to indicate, for example, data quality issues associated with them
such as missing or outlier values.

3. Chart types are:

e Bar

e Column

e Line
True

Batch Import
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2.4. Linking time series to GIS data
Introduction

This lesson introduces you to the concept of linking GIS feature data to time series data.
Topics covered in this lesson:
0 Associating GIS feature data with time series data

Lesson objective:
After completing this lesson, you will be able to:

o0 Associate GIS feature data to time series data:
Lesson pre-requisites

You have to be familiar with the GIS vector data and Time series basics to take this

lesson.
Time series and geospatial data

The representation of hydrologic or hydraulic phenomena in a Geographic
Information System (GIS) requires the integration of geospatial data with time series
data. Rainfall, stream flow, nutrient loading, and stage are examples of parameters
that exhibit high spatial and temporal variability and, therefore, must be described
with both spatial and temporal data. In the DSS, not only representation and
visualization of geospatial hydrologic or hydraulic data in GIS is available but also
linking temporal and geospatial data (i.e. Time Series can be linked or associated to
feature data) where time series describes the traditional, non-spatial use of time

series and feature data describes stationary features.

Associated time series can then be selected by clicking on a map (e.g. a station) as
shown in Figure 7. This is a big advantage as data is directly linked therefore it can

be viewed, processed and analyzed in relation to its spatial feature.
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4 Stort Page [T Tablel |l Chartl |

- b X
m-BEkAQAR ¥ e
5
|Assm:'|ated Time Series Data ] i'egead]
7 . Rainfall 1
z 6
B
T 5
T @
£
=
E 22
1
5 X
17111930 17171984 1/1/1988 111392 1/1/1996 1/1/2000
B8 Map1 >4 bx
{ Active Layer Cities MR AR Q5 b Y B 34
% Cities =
o
B
@ (-]
| Actociated Time series b % @
3 = (e | L e
B RNy &
Name Group )
Rainfall 1 /DSS Training/Rainfall T\
]
e
Q ]
sk bl
— e o W 16,3747, 18,6731 (16.3747, 18.6731)

Figure 7: Time series association with a GIS feature

Associated Time series dialog toolbar

The toolbar within the 'Associated Time series' dialog (See bottom window in Figure 7)

assist you in undertaking the following tasks on one or more selected time series:

E Add to a new chart

Add to active chart

Add to a new table

Add to active table

o | (7] ] [

Copy to clipboard

&

] Remove association

In the next sections linking time series data to GIS data is presented.
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Exercises

Linking time series to geospatial features and viewing linked time series

1- In the GIS Explorer, add the 'Cities'

layer to a new map.

* @IS

o x

[—':---l-l'j Database: TrainingUG:workspacel (by Group)

(- Models and Scenarios

r—

|_§J =data
Copy Ctrl+C
Copy full path  Ctrl+Shift+C
Cut Ctrl+X
Delete Del
Rename F2

Edit attributes...

Save as ternplate...

Add to data table...

Add to new map...

Add to active map...

2- Navigate to the Time Series Explorer (you need to have the 'Cities’ map view and the

Time Series Explorer active at the same time as shown below).

ik 02 x || Stert Page |5 Mapt |

=+, Database ¢ Active Layer Cities

chBel O QR Q5 b B

il DSS Training ‘o Cities
-l Ethiopian flows

- Rainfall
ke

| Dabus_rainfall

L Didessa_rainfall

L Gilgel_rainfall

kv MewRainfall

L Mewseries

L Rainfall

L Rainfall 1

kv Rainfall 2

L Rainfall_Rainfall 3_Precipitation Rate
il Stations
il Sudan inflows
@ Sudan irrigation demands
| M4234Q M4234-Q_Discharge
il Models and Scenarios

 Tools Explorer onx

earch toolbox

Map Tools 2

----- @l Stored Sequence
Gther Tools %

- Datatooks

i N, Change-log query

-\, Data Export Tool
L \\ DataImport Toal
L.\, Event-log query

3- Select a time series (e.g. Rainfall 1) and
drag and drop it on a point on the map.
The point will flash and you should be
informed that you have created a spatial

association.

Time series

3
,g 1time seres successfuly associated
with 1 selected feature
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4- To check which data series is linked to a
GIS feature, select the feature and right

click and select | Time series... option.

Tirme series...

Save to picture file...

¥ | Add to favorites

Set as default map layout
Reset default map layout
Spreadsheets...

5- The dialog box shown next appears with
all associated time series (Rainfall 1 in this
case). You can directly view the time

series in chart or table from this dialog

L Associated Time series

1N NNy

MName
Rainfall 1

Group
/DSS Training/Rainfall

More than one time series can selected and then dragged and dropped into a
feature class to associate a number of time series to a feature class at once.

Review Questions

1. Give two examples of linking time series data to geospatial features

2. Only one time series can be linked to a GIS feature

= True

= False

3. Time series can be linked to raster data

= True

= False
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Answers

1. Water levels or flow time series data to a gauge location and Rainfall data to a
catchment.

False (More than one time series can be linked to a GIS feature)

3. False (Time series can only be linked to features — it will be difficult to designate
a pixel to associate to)
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2.5. Handling time series data changes and metadata
Introduction

This lesson introduces you to the handling of time series data changes and metadata
within the DSS.

Topics covered in this lesson:
o Examining the change log entries for time series data

o Importing and editing time series metadata

Lesson objective:
After completing this lesson, you will be able to:

0 Understand the change log entries for each time series data

o0 Handle time series metadata
Lesson pre-requisites
You have to be familiar with the Time Series basics to take this lesson.

Time series data changes and metadata

One of the main challenges to data users is to keep a log of the changes made to a
data set and also save and keep its metadata updated. The DSS solves this
problem though an innovative solution. When a time series data is added to the
Time Series manager, The DSS monitors all operations that is carried out on this
series noting the time and date of this operation, and who carried it out. For
example, when a time series is added, an entry is added to the ‘Change log’ of this
time series to show the time and date of adding this time series and also a

description of the operation as shown in the below figure.
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Properties Bx

Rairfall 1 - DataSeries -

B2l | =

4 Change log
4 Change Log entries Total number of Records are: 2
4 1-32014-06-16 16:28:31 System, Updating - Rainfall 1
Activity Update
Data <%l version="1.0"7> <EntityChange xmlns
Date Time 6/16/2014 4:28 PM
Description Updating - Rainfall 1
Site NBI_DSS_LAB 03
Source System
User Mame adrmin
System, Adding - Rsnfal 1

Activity Add
Data
Date Time 10/7/2013 2:43 PM
Description Adding - Rainfall 1
Site NBI_DSS_LAB 03
Source System
User Name adrmnin

Figure 8: Change log example

Similarly, the DSS allows the users to import time series metadata through an xml
schema. Once this schema is within the DSS, it is saved and linked to all time series
where the metadata can be entered and updated by the users as needed.

To define the metadata properties an agreement on a common set of metadata
properties has to be made. At a technical level the metadata properties must be
expressed as an XML schema. An example of a simple schema is given below:

<ixml version="1.8" encoding="utf-8"7>

<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
amlns:xs="http://ww.w3.org/2001/ XML S5chema™>

<xs:element name:"" > <!--Root node --»>

<xs:complexType>

<Xsiseguences

<xs:element name="identification" minQccurs="@" > <!--Category --»>
<xs:complexType>

LxsSiseguence’

<ys;element name="originator" type="xs:string" minOccurs="8" /p
<xs:element name="publicationdate" type="xs:dateTime" minOccurs="@" />
</xsizequence>

<fxs:complexType>

</xsielement>

</xs:sequence>

<fxs:complexType>

</xs:element>

</xs:achema>

Page 53



Time Series Manager

The above simple schema defines one property, identification, which is optional (i.e.
minoccurs=0) and consists of two (also optional) values, originator and publicationdate.
The first is a string, while the latter is a date-time. Note in addition to 'string' and
'datetime’ data types, 'decimal’ types are also used. Data types of properties in such a

schema should be kept to standard types as defined by http://www.w3.0rg/2001/XMLSchema

You are encouraged to read more about the xml schema in the 'Data Quality Assurance
Guideline: Data Processing, Quality Assurance and Metadata' report that was published
as part of the 'Data Compilation and Pilot Application of the Nile Basin Decision Support
System (NB-DSS)' study (Water Resources Planning and Management project Work
Package 2: Stage 2).

Free software is available and can help create/edit XML schemas. One such software is
XMLFox which can be downloaded from http://www.xmlfox.com/. It shows the schema

as a tree (Figure 9) and allows easy editing. It creates the XML tags automatically.
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-3 Schema.
63 metadata
=% Complex Type
& - Sequence
-4 identification
=& Complex Type
E‘ﬂ Sequence
E...{._j keywords
; |:‘|{} Simple Type

) dataset_title
-4 dataset_id
----- 4) metadata_date
----- ) metadata_contact
..... £) custadian
----- £ custodian_contact
----- £) abstract
..... £ deseription
..... 47 spatizleference
=4 attrbutes

--# Complex Type

=43 dataquality
-l Complex Type
= Sequence
=4 status
i a{} Simple Type
&l Restriction
----- B ErumerstionFacet

il EnumerationFacet

] EnumerationFacet
=43 source_data

E‘:{} Simple Type

..... £ grounddate
-4 reference_scale
-4 resolution

----- £ lineage

.4 limitations

Figure 9 NB DSS Universal Metadata Schema in XMLFox
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Exercises

Handling time series change Log

1- Repeat the steps carried out to import
a single time series into the Time Series
Manager (See Importing Time Series
into the DSS for details). Give the time

series a name such as 'NewRainfall'

Check the ‘Change log entries’ tab after
the import. You will notice that there is
one entry in the change log. The entry
shows that the time series was added to
the database. Double click the entry to
expand. You can see more details such
as the activity type, date and time, User
who carried out the activity.

: Properties oRx

NewRainfall - DataSeries -

2|

4 Change log
4 Change Log entries Total number of Records are: 1

1 - 2014-05-0612:01:41 System, Adding - NewRainfall

Activity Add

Data

Date Time 5/6/2014 12:01 PM
Description Adding - NewRainfall
Site MBI_DSS_LAB 03
Source System

User Name admin

1-2014-05-06 12:01:41
System doing 'Adding - MewRainfall' at 5/6/2014 12:01:41 PM

Time series | Change log entries ] Metadata

2- Rename the time series and check
again the ‘Change log entries’ tab.

What did you notice? Write down your
observations. (Hint: compare what you
see against the next figure).

Properties I

OldRainfall - DataSeries -
2|

4 Changelog
4 (Change Log entries Total number of Records are: 2

1-2014-09-10 22:09:31 System, Updating - OldRainfall

Activity Update

Data

Date Time 9/10/2014 10:09 PM
Description Updating - OldRainfall
Site MBI_DSS_LAB 03
Source System

User Mame admin

I 2 -2014-05-06 12:01:41 System, Adding - NewRainfall

1-2014-09-10 22:09:31
System doing 'Updating - OldRainfall' at 9/10,/2014 10:09:31 PM

Time series | Change log entries | Metadata

3- Edit the data (See editing time series

data section for details), and save the
changes. Check the Change log entries

again
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Handling Metadata

1- Switch to the third tab of the time
series properties called “metadata”. For
the ‘OldRainfall’ data series no metadata
fields exist.

| Properties oxx

PldRaintall - DataSeres| i

Time series | Change log entries { Metadata

2- If metadata fields do not exist, a
schema needs to be imported using the
‘Metadata Schema Import’ tool under the
‘Data tools’ category. To use the tool,
select ‘Metadata Schema Import’ from
the ‘Data tools’ category.

: Tools Explorer

data tools

CataSeries Tools

""" B8 Stored Seguence
Cther Tools

:Ji Data took

..... % Change-log guery

-y, Data Export Tool

% DataImport Toal

% Event-log query

-\, Feature Class Query Tool

g, _Metadata SchemalImport

- Raster Query Tool

3- Once the tool is selected, its properties
appear in the ‘Properties’ window. Two
parameters need to be entered for this
tool. The first is the DSS entity type to
which the template should be applied (i.e.
Time Series in this case’) and the second
is the ‘File Path’ to the metadata schema
file. Select the 'NBDSS_Universal_v6.xsd'
file that is located in the
".\TimeSeriesExp\Data\metadata’ folder.

* Properties B S

Metadata Schema Import - Tool -

Metadata Schema Import

Time Sefes
NBDSS_Uriversal_v6sscl.})

4- Click the
box appears. Confirm that both entity

button. The next dialog

type and XSD file path are correct and

Execute

then click the button.

| . Import XD to Entity Type |

Entity Type: Time Series i ]

XSD File Path: EX\mam\Training_HowTos\TimeSeriesBxp\N E

Execute l l Cancel I

Page 57




Time Series Manager

5- The metadata are imported into the
'‘Meta data' tab. Select a time series and
go to the metadata tab to familiarize
yourself with the content, the template
contains descriptions of the various
fields. You can start entering metadata

for any time series.

: Properties

ofx

grounddate

reference_scale
resolution
lineage
limitations

4 identification

dataset_title Short descriptive name for the data set.

metadata_date
metadata_contact
custodian
custodian_contact
abstract
description

4 spatialreference
geographiccoordinatesyste
latituderesnlutinn

dataset_title

dataset_title

&l

Under development, regular update or final

Applicable to digitised vector data. Scale of 5
Applicable to raster data sets. Grid cell size in
Information on history of derivation/construg
Known and suspected deficiencies relating to

m

Contact (email address) for person who comj
Mame of crganisation that is responsible for
Contact details (URL or email address) of the
Brief narrative summary of the contents of thl—|

Time series | Change log entries | Metadata

Review Questions

1. Explain how time series metadata is imported and maintained with the DSS.

2. The DSS keeps track of all the operations made on a time series.

= True

= False

3. How can a user customize metadata for time series that are specific to a study?
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Answers

1. The DSS allows the users to import time series metadata through an xml schema
using the ‘Metadata Schema Import’ tool. Once this schema is within the DSS, it
is saved and linked to the time series. Metadata can also be entered and
updated directly by the users as needed.

2. True

3. A user can edit the metadata schema (using XMLFox or any other tool) and

modify or add fields as required then import the schema into the DSS.
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2.6. Time Series Calculation and Processing Tools

The DSS includes various tools to process, analyze and extract time series data.

These tools are divided into the following categories (See the Time Series Manager

Tools section for details):
e Basic statistics
e Advanced statistics
e Extreme value extraction
e Time series processing
e Probability distribution
In this lesson, a number of the time series calculation and processing tools under

the ‘Basic statistics’ and ‘Time series processing’ categories are presented.

Topics covered in this lesson:
o Carrying out simple calculations on a Time Series such as calculation of

the average
o Applying time processing tools on time series data such as the resample

tool.

Lesson objective:
After completing this lesson, you will be able to:

o Carrying out simple calculations on a Time Series such as calculation of
the average

0 Process time series data using the data processing tools within the DSS.

Lesson pre-requisites

You have to be familiar with the Time Series Manager Basics and time series data

handling and visualization to take this lesson.

Time series simple calculations

It is quite often needed to undertake simple calculations on a time series such as
simple statistics (e.g. Average). This can also be done within the DSS using the
‘Tools' Explorer. Tools under the ‘Basic statistics’ category allows the user to

undertake a number of simple calculations on time series such as average,
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minimum, maximum, count and standard deviation. For more details on this and a

list of all available tools see the Time Series Manager Tools section.

Time series processing

Common time series data processing operations can be undertaken within the DSS.

For a full of list see the Time Series Manager Tools section. The following tools are

presented in the exercises section:

e Resample tool: is used to change the time step of a time series into a user
specified time step. It is possible to resample into larger or smaller time steps.

e Moving Average tool: is used to calculate the moving average which is the
average value of the variable over a specific number of preceding periods. It
provides trend information that a simple average of all historical data would
mask.

e Extract time period tool: is used to extract a specified period from the input time
series.

e Value type conversion tool: is used to convert a time series value type from one

type to another (See the General lesson for details).
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Exercises

Carrying out simple calculations on a Time Series

1- In this exercise, you will calculate the
average of a rainfall time series. Select a
rainfall time series (e.g. Dabus_rainfall). In
the Tools Explorer click on the 'Average'
tool under the 'Basic statistics' category to
select it.

: Time series

E'ITT_v Database
E‘i D55 Training
mi Ethiopian flows
E‘-— Rainfall
i ielw Beles_rainfall

8 ol Dabus_rainfall

------ l Didessa_rainfall

i-lw Gilael rainfall

: Tools Explorer

Search toolbox

Data3eries Tools

@i Advanced statistic
= Basicstatistics
..... Accumulation

% Annual maximum series (seasonal)

Y-
-y, Count

% Count peryear (average)
% | itk

2- Once the 'Average' tool is selected, its
properties appear in the 'Properties’
Explorer.

: Properties o x

Average - Tool -

Average

Time weighted average True

)l &=

Run (To list)

Run (To table)

3- Click on the ¥ button and then the

nun (Totable) | option. The tool produces

the average in a table as shown next.

A Start Page | BB Map1 My table

TN

T uL ) A _#'7

Average
- Unit

110.12205848623853 | rrm

Average

Other basic statistics such as count, minimum, maximum and sum can be
calculated in the same way as the 'Average' tool. Those tools can also be
applied to a number of time series simultaneously.

i ————m——___———————nnn——t_tmmma
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Time series processing

Resampling a time series

1- In this exercise, you will resample ¢ Tooks Explorer i
re
a rainfall time series from monthly to DatsSeries Tools 2
. . . =-jggg Advanced statistic

yearly time step. Select a rainfall time Y ——

. . Time series processing
series (e.g. Dabus_rainfall). In the R Rep o

- A
Tools Explorer click on the | St S
'Resample’ tool under the ‘Time
series processing’ category.
: Properties oRx

2- Once the ' Resample’ tool is
selected, its properties appear in the
'Properties' Explorer. In the ‘New time
step’ parameter, set all values to

‘zero’ except ‘Year to ‘one’.

Resample - Tool

31| F-H &=
4 Description
Tool
4 Gap Settings
Interpolate across gaps
4 New time step
Days
Hours
Minutes
Manths
Seconds
Years

Resample

False

et — I ]

Days
Smoothing window width settings

3- Click on the * button and then

the I Run (To timeseries table) I option.

The tool produces the resampled

time series in a table as shown next.

b Start Page

TN

4 cu |3 # - | Filter

Dabus_rainfall
(Resampled) [mm]

| 1/1/1954 12:00:00 AM

| 1/1/1958912:00:00 AM

1/1/1962 124

| 1/1/1953 12:00:00 AM |

| 1/1/195512:00:00 AM |
| 1/1/1956 12:00:00 AM |
| 1/1/1957 120000 AM |
| 1/1/1958 12:00:00 AM

| 1/1/196012:00:00 AM |
| 1/1/196112:00:00 AM |

12864 |
13075 |
13368 |
1314.1999999999998 |
13302 |
13689 |
=
1316.8000000000002
13846 |
1320.3999999999990
1321.8009900000000

The output of the time processing tools can also be to a chart using the
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Calculating moving average

1- In this exercise we will calculate the

moving average of a rainfall time

series. Select a rainfall time series (e.g.

Rainfall 1 — which has a daily time
step). In the Tools Explorer click on the
'Moving average' tool under the 'Time

series processing' category.

: Time series

O x

----- l» Didessa_rainfall
----- L+ Gilgel_rainfall
----- L MewRainfall

----- v MewsSeries

----- L+ Rainfall

----- l# Rainfall 2

..... l.#4 Dainfall Dainfall @ Dracimitaticos DOata

*

|

: Tools Explorer

Ofx

Search toolbox

Bi Time series processing

My, Append

% Check time series toal
% Create time series

% Extract ensemble membars
% Extract time period

-, Flag outliers

- P

-, Quality flag filter
. -

2- Once the 'Moving average' tool is
selected, its properties appear in the
'Properties' Explorer. Fill the moving
average 'Window width'. In this case
since the data is daily, we will calculate
the moving average based on a 10

days window, i.e. the moving average

: Properties

Maving average - Tool

Tool Maoving average
4 Gap Settings

Interpolate across gaps  False
4 Window Position

Averaging window positior Centered
4 Window width

Days 10
. . Haours 0
will be calculated using a 10 day e i
window Seconds ]
3- Click on the ¥ button and then the option. The tool produces the

moving average in a chart as shown below (original data was also added at the bottom

for comparison).
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Legend

—— Rainfall 1-M. avg.
1.75—

1.5

Moving average data

1.25—

0.75—

Precipitation Rate [mmih]
|

0.5 .l

'[ I

] At _. i al‘... il A LK |.'L|.I.=. Al ‘h
1171980 1111984 111988 1171982 1/1/1996 'UZDDD

Plottlng Area ‘ ‘

Legend 2
Rainfall 1

Criginal data

Precipitation Rate [mmih]
s
|

0% *H—— T T 7 T
17171980 1/1/1984 1/1/1988 1/1/1992 1/1/1996 1/1/2000

The moving average tool cannot be applied on time series of value types
'‘Accumulated’ and 'Step Accumulated'. Trying to do so will produce an error
message.

Extracting subsets from a Time Series

1- In this exercise, you will extract a : Tools Explorer oRx

ext

time period from a rainfall time

»

DataSeries Tools

series. Select a rainfall time series -l Time seriesprocessing

% Extract ensemble members

& W Exctract time period

""" - Stored Sequence

(e.g. Rainfall 1). In the Tools

Explorer click on the 'Extract time
period' tool under the ‘Time series
processing’ category.
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2- Once the 'Extract time period'
tool is selected, its properties
appear in the 'Properties' Explorer.
In the ‘Tool Settings’, the full period
is initially populated in the ‘Period
Begin’ and ‘Period End’ fields.

Change them to 1/1/1990 and
12/31/1998 respectively.

To quickly find a tool, type the first two or 3 letters of its title in the Tools
explorer search bar. This makes the explorer to show those tools that start
with those letters so you easily pick the tool you look for.

: Properties oRx

BExtract time period - Tool -

Bl 7-B &
4 Description

Tool Extract time period
4 Tool Settings

Period Begin 1/1/1980

Period End 1/31/2001

Period Begin
The latest start time of the selected time seres

: Properties i

BExtract time period - Tool -

Estract time pericd

4 Tool Settings
Period Begin 1/1/1980

12/31/1398 E

Period End
The earist end time of the selected time series

3- Click on the ¥ button and

then the I Run (To timeseries table) I

option. The tool produces the
subset time series in a table as
shown next. The subset time series
can be saved using the IE
button.

ﬁ Start Page My table

il F- By E Ml e ou |[E#- Filter

" Rainfall 1 {Extract)
Time :
[mm/h]

|
1/2/1930 12:00:00 AM

1/3/1990 12:00:00 AM
| 1/4/1990 12:00:00 AM
| 1/5/1990 12:00:00 AM
1/6/1990 12:00:00 AM
| 1/2/1990 12:00:00 AM
| 1/8/1990 12:00:00 AM
| 1/9/1990 12:00:00 AM
1/10/1990 12:00:00 AM
| 1A1/1990 12:00:00 AM
| 1/12/1990 12:00:00 AM
| 1/13/1990 12:00:00 AM

|
ol o o o ol olo o o o ala
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Making a value type conversion

1- In this exercise we will convert a i Tools Explorer o R x
. . va
time series value type from e Py
‘Mean Step Accumulated‘ to |_—j‘-_ Time series processing

- - % Value type converzion
'Reverse_Mean_Step_Accumulated'. 1 Stored Sequence
Select a rainfall time series (e.g.
Rainfall 1). In the Tools Explorer click
on the ‘Value type conversion’ tool
under the ‘Time series processing’
category.

! Properties onx

2- Once the ‘Time series processing’
tool is selected, its properties appear
in the 'Properties’ Explorer. In the
‘Input parameters’, the value type is
initially populated with
‘Instantaneous’. Change this to
'Reverse_Mean_Step_Accumulated'.

Value type conversion - Tool -

Value type conversion
4 Input Parameters

Target Value Type Reverse_Mean_Step_Accumulated EI

.Tagel Value Type
The value type of the output series.

3- Click on the ~ button and then

the I Run (To timeseries table) I option.

The tool produces the updated time

series in a table as shown next.

Original time series has been added
manually next to the converted data
to see the difference between the

original and converted time series.

‘ﬁ Start Page | My table ‘

L8 - B Ll

5 # - | Filter =

Rainfall 1
[mmih]

Rainfall 1 (Reverse_Mean_Step_Accumulated)

LB Converted time series

| 1721980120000 AM |

[ 137080120000 A0 | 0|

| 1/4/1980 120000 AM | 0| 0|

[ 1/5/1980 120000 AM | 0063 | 0|

| /671980 1220000 At | 0| 0.063

| 1771080 120000 A0 | 0| 0|

| 18rom0 120000 am | 0| 0|
0

1/9/1980 12:00:00 AM

The method described above is the right way to change the value type.
Changing it through the Properties window is incorrect.
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Review Questions

1. Calculate the minimum and the maximum values of the ' Dabus_rainfall' time
series.

2. The resample tool can only resample data to larger time steps
= True
» False
Define the moving average.
Plot the daily 'Rate of change' of the 'Gilgel_rainfall' time series. (hint: use the
rate of change tool)
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Answers

1. The minimum is 0.0 mm and the maximum is 352.8 mm.

2. False.

3. The moving average is the average value of the variable over a specific number
of preceding periods (i.e. time steps). This calculation is repeated for all time
steps resulting in a new time series.lt highlights trend and long-term cycles in the
series by smoothing short-term fluctuations of the data.

4. The daily rate of change plot is shown below.

0.0z Legend
0.015 4 B Gilgel_rainfall rate

et

111960 1/1/1968 1111976 1/1/1984 1/1/1992

0.01+
0.005

——

0

Undefined [[{d]]

-0.005

-0.01
-0.015

-0.02
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2.7. Time Series Data Analysis Tools

Introduction

The DSS includes various tools to analyze time series data. These are mainly under

the tools of the following categories:

Advanced statistics
Extreme value extraction

Probability distribution

In this lesson, a number of the time series data analysis tools under those

categories are presented. For more details on this and a list of all available tools

see the Time Series Manager Tools section

Topics covered in this lesson:

o O O O

Producing a duration curve
Fitting time series data to probability distribution
Applying Mann Kendall test on a time series

Calculation of the cross correlation between two time series

Lesson objective:
After completing this lesson, you will be able to:

(0]

0}
o
0}

Produce duration curves for time series data.
Fit time series data to a probability distribution.
Apply Mann Kendall test on a time series.

Calculate the cross correlation between two time series.

Lesson pre-requisites

You have to be familiar with the Time Series Manager Basics and time series data

handling and visualization to take this lesson.

Advanced calculations on Time Series

More advanced calculations can be performed on a time series in the DSS. These

can, for example, be:
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e Calculation of a duration curve which shows the range of data values found
in the time series as a function of the exceedence probability. An
exceedence probability of one means that the value is exceeded at all times
and a value of zero indicates that the value is not exceeded in the time span
covered by the time series.

e Fitting a probability distribution to the data,

e Performing a Mann Kendall test which is used for testing the existence of a

trend in a time series.

In the exercise section, carrying out those calculations on a time series in

the DSS is presented.

Using tools on more than one time series

Many of the time series tools can work on more than one time series. But, this is
optional. However a number of tools in the DSS require two or more time series as
input. On example of those tools is the 'Cross correlation' tool, which, measures the

relationship (i.e. strong or weak) between two (random) variables.
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Exercises

Carrying out advanced calculations on Time Series

Producing a duration curve

1- In this exercise we will produce a i Time series o8 x

. . . Ei---ITZ Database (by Group) .

duration curve for a time series data. =il DSS Training —‘

: . . - Ethiopian flows |

Select a flow time series (e.g. M4214Q) G- Rainfall =|

. : , -l Stations

under the 'Stations' Group. " [ | 4
bl MA220h

il MazE4qg 1]

2- In the Tools Explorer click on the  Tools Explorer o x

‘Duration curve' tool under the
Advanced statistics' category.

Once the 'Duration curve' tool is
selected, its properties appear in the
'Properties' Explorer. This tool has no
properties to fill.

Search toolbox

DataSeries Tools

¥
| &

|'—'|--'-_ Advanced statistic
----- Auta-correlation

% Coverage

% Data quantile

BN onare]
% Ensemble statistics

% Drought durationand volume

m

3- Click on the

¥ button and then the [Run (Te chart)]. Click the

¥ again and then

[Run (To table)]. The tool produces the ‘Duration curve' as shown below in a chart and a
table. They have been put side by side for viewing purposes. Refer to xxx in the Ul

module on how to do that.
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|ﬁstanpagauyme| ~ 4 b %[l chart | - b X
i EHEEL N o o B # is-BEEPFAR[ ¥ i
| % Data Values for Duration
Values | Curve - MA214Q [m*3/s] g
10458
0.004 10425 o legend
— Duration Curve - M42140
0,007 10368
0010 10.209 17
0023 9550
0038 8816
0047 8433 9
0076 7531
0102 7109
0124 6677 &
0164 4913
0185 4367
0.209 3.687 74
0.245 3469
0.297 3312
0348 3188 Z 6
0392 2964 E
0438 2413 g
0525 1988 g o
0627 1919
0,656 1531
0745 1157
0838 1026 47
0.867 0994
0.906 0911
0954 0503 39
0.986 0179
0991 0.769
1000 0.756 24 ——
1.000
14
0 T T T T
0.2 0.4 06 0.8
Xaodis [(]

Fitting data to a probabillity distribution

1- In this exercise we will fit a time : Time series o# x
. . o flw MewRainfall -
series data to a probability distribution. ; E HewsSeiies
. . . -l Rainfall
Select a rainfall time series (e.g. 1 Rainfall1 il
Rainfall 2). =", ||
E Rainfall_Rainfall 3_Precipitation Rate T
2- In the Tools Explorer click on the 'Fit | | Tools Explorer ofx
to distribution' tool under the earriytnnihak

'Probability distribution' category.

E}i Probability distribution

:  ..NN, Empirical CDF
B o stiuion

_ fr % Histogram

i Soil Erosion

Bi Time series processing
Rl s
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3- Once the 'Fit to distribution’ tool is
selected, its properties appear in the
'Properties' Explorer. Fill the properties

as shown.

: Properties Onx

Fit to distribution - Tool -

Tool Fit to distribution
4 Distribution
Digtribution Mormal
4 Method
Method Maximum Likelihood

3- Click on the ¥ button and then the

Run (Te list) | option. The tool calculates the

mean and the standard deviation of the distribution as shown below.

ﬁ Start Page [“; L|st|

Rainfall 2 | Rainfall 2 ! ML

| Input [+] Mame [+] Methad [+] Distribution [+] Distribution [=| Mean [+] Standard [+] Maximized [=]

|0127147883666... 0.376935073602... -10928.6645827...

types.

Time series value type can restrict probability distribution fitting. Probability
distributions cannot be fitted to accumulated and step-accumulated value

Performing a Mann Kendall test

1- In this exercise we will perform a
Mann Kendall test on a time series
data (testing the existence of a trend in
the data). Select a flow time series
(e.g. M4214Q) under the 'Stations’
Group. In the Tools Explorer click on
the 'Mann Kendall Test' tool under the
Advanced statistics' category.

Time series Of

El---i-f'2 Database (by Group]
-l DSS Training
. - Ethiopian flows
- Rainfall
E-fag Stations
fm” 1
| W4220h
Lol M4234-0

I — T e e

L3

ik

: Tools Explorer Onx

Search toolbox

"‘ LTGETITTL T S Latislis
% Exceedance duration and volume
-, L-Moments

-, (S

% Mann-Whitney test

-y, Mode 4

LML Perio Statistics Charts

2- Once the 'Mann Kendall Test' tool is
selected, its properties appear in the
'Properties' Explorer. There are no
input parameters required here.

 Properties ofax

Mann-Kendall test - Tool -

Tool Mann-Kendall test
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3- Click on the ¥ button and then
the option. The tool
produces the Mann Kendall test
outputs with a significance level of zero
which means a trend exists in the data.
The positive value of the statistic
means the trend is positive.

Start Page  Ma List |[-] My table |

- E = T ;"ﬂ & #-
Mann-Kendall test
Statistic

Significance

Mame Level

| | 26.558360746983759 |

Using tools requiring more than one time series

Calculating the cross-correlation between two time series

1- In this exercise we check the cross
correlation between two time series.

First import the two dsfO files in the
".\TimeSeriesExp\Data\Cross_correlation’
folder in a newly created group called

Cross_correlation'.

Tirme series

EII-E Database

EE Cross_correlation)

l# Rainfall

¢ | DISCHARGE, QOBS

2- Select the 'Rainfall' and 'Discharge,
QOBS' time series. In the Tools Explorer
click on the 'Cross-correlation' tool under
the Advanced statistics' category.

Tools Explorer

hearch toolbox

DataSeries Tools

El-_ Advanced statistic
Pk Coyverage
-]
% Data guartile
>% Drouwght duration and volume
& .1

3- Once the 'Cross-correlation’ tool is
selected, its properties appear in the

'Properties' Explorer. This tool has no
additional properties to fill.

! Properties

Oonx

Crosscomelation

W Alahabetical
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4- Click on the ¥ button and then the —_ﬁ;tf_“pa_gﬂ My table |
im B BNl a o B #-

option. The tool calculates a

cross correlation coefficient of 0.292

between the two time series.

The Cross correlation tool can be only applied on time series with equidistant
intervals and with no missing values.

Review Questions

1. What is a Mann Kendall test?
2. Apply the Mann Whitney test to the same data of the Mann Kendall test and show
the results (use default parameter values)
Define cross correlation.
What is a duration curve?
The Cross correlation tool can be applied on time series with missing values
= True

= False
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Answers

1. A Mann Kendall test is used for testing the existence of a trend in a time

series.
2.
Name Mann-Kendall test Significance Level
Statistic
M4214Q -20.171490034550377 0

3. Cross correlation measures the relationship between two (random)
variables. Variables that have high (cross) correlation are strongly related
than those with weak cross correlation.

4. A duration curve shows the range of data values found in the time series as
a function of the exceedence probability.

5. False.
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2.8. Using tools in a sequence
Introduction

This lesson introduces you to the use of the DSS tools in a sequence.
Lesson pre-requisites

You have to be familiar with the Time Series Manager Basics and time series data

handling and visualization to take this lesson.

Time series and sequences

A sequence is number of steps that are executed sequentially. Each step includes
instruction to execute a tool or another sequence on one or more time series.
Sequences can be helpful when a number of tools need to be repeatedly applied to one
or more time series. In that case those tools are added to a sequence which is saved for

repetitive or future use. The use of tools in sequence is presented in the next section.
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Exercises

Using tools in a sequence

1- In this example, The
25,50 and 75 %
guantiles are calculated
in a sequence using the
data quantile tool. To do
this first select a time
series in the Time series
explorer. (e.g.
'‘Dabus_rainfall').

- Time series

|
X

EII-E Database [by Group)
- 0SS Training
-l Ethiopian flows
- Rainfall

74 Dabus_raintall

| Didessa_rainfall

ola Gilgel_rainfall

2- Select the 'Data
guantile' tool from the
Advanced Statistics
category under the Tools

explorer.

: Tools Explorer

Search toolbox

DataSernes Tools

E‘"i Advanced statistic
PR Auto-correlation

Coverage

; Drought duration and valume
»* Duration curve

3- Once the tool is
selected. Its properties
appear in the properties
window. Set the tool
properties (fraction =
0.25).

* Properties

Data quantile - Tool

o

4- Click the | &= | button on the toolbar of the properties window. A dialogue box called

‘current sequence’ appears as shown below. Note that a 'Data quantile' line is added in

the sequence for the tool.
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- 4 b % ||} Properties

l;ZEEX (% b~

e Nile Basin D

SS

g | [Data quantile - Tool

1 Current Sequence

§| =) Start

B Selected Object
..{@ Dataquantile

m

Data quantile

0.25

Fraction

The fraction of raw data for which the quantile shall

5- Click the ‘to table’ tool - Tools Explorer

from the output tools Search toolbox

category (available DataSeries Tools

output tools will depend E'-_ Hysiiie ook

on the selected tool). The é__éuoutgzt:ztms _

properties of that _5 ----- ‘{

appears in the properties

window

6- Add the tool to the 1 “urrent Sequence

sequence as done ‘B X [*h-

above. Note that a new Current Sequence

line is inserted for the 'To B Start

table' tool. -4 Setected Copd

|‘:‘| Data guantile

L@ Totable
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7- Click the 'selected
Object' node in the
Current Sequence dialog
and:

- Repeat steps 2 — 3 but
using fraction = 0.5

- Repeat steps 4 -6

8- Repeat 7 but using
fraction = 0.75

Current Sequence

AR SN R,

Current Sequence

r

B Start
,—;—,....;—:;. Selected Object

[j Data quantile

- Totable

Data quantil

L) Totable

H X

L
! - w .
Current Sequence

g

- Start

E1-(7) Selected Object
B Dataguantile

| L@ Totable

£1-(7) Dataquantile

. L@ Totable

() Data guantile

i..[@ Totable

9- Use the button on

the toolbar of the '‘Current
Sequence' dialog and
select 'run Entire
sequence'. A table
should appear with the

results as shown below.

Bl X (Y-

Current Sequence

Current Sequ Run Entire Sequence

T

# Start Page My table

Data quartile

MName 0.25)

| Dabus_rainfall | 8.3250000000... |

B H By BTl o oe BlL# -

Data quartile
{0.25) - Unit

mim

Data quantile

0.5)

Diata quartile
(0.5 - Uinit

7025 | mm

Data quartile {0.75)

Data quantile
(0.75) - Unit

mim
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10- Save the sequence : Tools Explorer

using the | button on the Search toolbox
DataSeries Tools

'‘Current Sequence' toolbar

— it will be added to the =-u Stﬂ
S,

tools under 'Stored

Sequences' group (rename
as necessary). You may
close the 'Current
Sequence' dialog window.

11- To run a stored

Teols Explorer Oonx
sequence, select another = earoh frcibon
time and select the >% Timeseries Calculator »

>% Unit conversion

el '% Value type conversion
Sequences' group in the =i Weather generators

ol % Mearest neighbour resampling

. Eli Stored Sequence
you do with any other tool o

(i.e. using the |:|button)

sequence from 'Stored

Tools explorer. Run it as

12- To edit the sequence, double-click. This brings the 'Current Sequence' dialog. Click
on the first and last 'Data quantile' lines and change the fractions to 10 and 90 quantiles.
Save and run the sequence as done above (See results below for '‘Dabus_rainfall’).

ﬁ' Start Page @ Mylable] -
&R EE oD

| Data quantile Data quantile | Data quantile | Data quantile
(0.1} - Unit 0.5) (0.5) - Unit (0.9) - Unit

| 1.0600000000000009 | mm | 7025 | mm 256.71000000000004 | mm

Data quantile (0.9)

Data quantile (0.1)

Review Questions

1. Whatis a sequence?
2. What is the benefit of creating and saving sequences?

3. Can a sequence be a part of another sequence?
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Answers

1. A sequence is number of steps that are executed sequentially. Each step
includes instruction to execute a tool or another sequence on one or more time
series.

To perform repetitive tasks more efficiently.
3. Yes, it can be considered as a tool and used to compose more complex

sequences.
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2.9. Working with Ensembles
Introduction

In this lesson you are introduced to ensembles. The lesson shows what are they, their
uses and how they are generated in real life. It then focuses on handling them within the
DSS.

Topics covered in this lesson:
What are ensembles? and their uses.

How are ensembles generated in the DSS?

Handling ensembles in the DSS (e.g. import, visualize and export)

o O O O

Calculating ensemble statistics in the DSS.

Lesson objective:
After completing this lesson, you will be familiar with:

o0 Ensembles, their uses in practice
o Importing, visualizing and exporting ensembles within the DSS.

o0 Calculating ensemble statistics in the DSS
Lesson pre-requisites

You have to be familiar with the Time Series Manager Basics and time series data

handling and visualization to take this lesson.

What are Ensembles?

In the context of the DSS, an ensemble is a set of time series having some statistical
similarity that are handled together. They are generated through some probabilistic
techniques. Basically it is a group of possible behaviors of the system that reflect the
inherent or external uncertainties due to initial conditions, parameters, or forcing of the

system.
What are the uses of ensembles?

Ensembles are used extensively in climate science, weather prediction, hydrological

forecasting, climate change studies, etc. Any member of the ensemble is sometimes
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called a trace. Individual traces are not usually important; it is the statistics of these
traces that is important. This is one aspect of the “handled together” attribute of an
ensemble. This togetherness also implies that the model will automatically run for all
ensemble members and produces the output as an ensemble as well. However, in some
cases, the output ensemble members can be generated separately and then grouped to

form the ensemble.

When a model is forced with an ensemble input, the results are basically an ensemble of
outputs which are analyzed statistically, i.e. statistics like the ensemble mean or median
gives us an idea of the average system behavior while the range or standard deviation
across the ensemble give us the uncertainty range in the output. The main reason to use
ensembles is that we are not certain about the behavior of the system under

consideration.
How are ensembles generated?

Ensembles can be generated in many different ways:

. Using different initial conditions, e.g. different initial lake water levels, one can
generate an ensemble of lake outflows; different initial weather conditions can be
used to generate an ensemble of different future weather predictions; etc.

. Using different model parameters, or even parameterization (i.e. process
representation), one can generate an ensemble of model results, e.g. different
hydrological parameters that produce similar performance in terms of calibration
criteria (Bias, R?, etc.) can be used to generate an ensemble of catchment runoffs.
One can use several calibrated hydrological models to generate an ensemble
across models which will vary due to the different process representations in each
model (e.g. single soil layer rainfall-runoff model vs. a more complex 4 layer
model that are both calibrated to the same data will perform differently and they
can be used to generate an ensemble)

. Using different forcing, e.g. an ensemble of climate scenarios can be used to force
a model to calculate the impacts of these scenarios.

. Mixing more than one aspect of the above when generating the ensemble input
leads to an ensemble of ensembles, which is sometime termed, a grand

ensemble. For example, if one runs a weather generator with different initial
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conditions and different model parameters, the result will be a grand ensemble

reflecting both factors.

Handling ensembles in the DSS

Importing and exporting ensembles data
Similar to importing time series data, The DSS can import ensembles that are in ASCII,

DSFO (format used in Mike DHI products), GRIB, NETCDF and excel file formats.

Importing can be from a single file (i.e. ensemble data is stored in one file) or multiple
files. DSS users can also extract the traces within an ensemble and then export them
individually as shown above for a time series, or as an ensemble (i.e. a group of time

series).

Using ensembles in modeling
The ‘Weather shuffler’ tool can be used to generate an ensemble of, for example, rainfall

time series that represents the main input to a rainfall-runoff model (e.g. NAM). The
output of such model will then be an ensemble of catchment runoffs translating the
uncertainty in rainfall to the corresponding uncertainty in runoff. One could do this by
preparing these different rainfall traces, running the rainfall-runoff model individually for
each, organizing the outputs in a way that will enable calculating the statistics across the
ensemble members rather than along the time axis. Using the ensemble features in the
DSS will save time and effort to set up and run the model as well as in analyzing the
results. More details on this are shown in the 'Running simulation with ensembles'

section of the Scenario manager training module.

Ensemble visualization and statistics
The DSS is also capable of plotting the ensemble mean, range and standard deviation.

Ensemble statistics such as mean, minimum, maximum and quantiles can be calculated

using the ‘Advanced statistics' category tools.
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Exercises

Importing an ensemble from a single file

1- Select the 'Database’ Group. Create | |: Time series
. . . EE =

a new group in the Time Series -i View by 1
Explorer by right clicking the mouse = Paste Ctrl+V
and selecting the '‘Add new group' Refresh F5
Op“on Rename the group to Edit Provider(s} Connection(s)...
'Ensembles' and select the group. Edit quality flag definitions

Add new group

Add new time series

Register DIMS time series

Register OpenMI time series
2- Find and select the tool called i Jime scnes BAx
, L. , , EI---I-E Database [by Group] -
Import from dfsQ" in the "Tools & E
Explorer. - D55 Training n

* Tools Explorer Oonx

Search toolbox

TimeZenesGroup Tools

»

EI-_ Advanced statistics
P Forecast statistic
E}i ImportTook

. A}, Import from ASCII

= Wimport from DFSO

.y, Import from GRIB

[ | »

3- Once the tool is selected, its
properties appear in the 'Properties
Explorer'. By default the tool is
configured to import ordinary single
item time series. Change the 'Import
as' field to 'Ensemble’.

Click the 'File Path' button (i.e. the D
button) to select the location where the
ensemble file is stored. Select the

Properties Oofx
mport from DFS0 - Tool -
== T
==k H ez
4 Description
Tool Import from DFS0
4 Options
Import as Ensemble
Import from SingleFile
Time series overwrte o CreatefndReplace
4 Settings
Ensemble name Discharge ensemble
smbles\Discharge_ensemble dfs 0. |
Group SEnsembles’
Time zone
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'Discharge_ensemble.dfsO’ file that is
located in
.\TimeSeriesExp\Data\Ensembles

folder.

Provide a name for the imported
ensemble (e.g. Discharge ensemble).

4- Click on the ¥ button to run the
tool. The dfs0 file is imported to the

DSS as a single ensemble time series.

Time zeries Ofx

EIE Etabase by Group])
-

i ¥ Discharge ensemble
i D55 Training
-l Models and Scenarios

The Ensemble time series has a slightly different icon [&#
time series. It indicates that an ensemble time series has multiple members.

L e

than an ordinary

5- Select the ensemble time series and
take a look at the properties. Notice
that the only difference between the
properties of an ordinary, single item
time series and an ensemble time
series is that the Members property is
higher than 1. All ensemble members

share the same time axis.

P

Properties Onx
Discharge ensemble - DataSeres -
4 Description -
Members 5 N |
Mame Discharge ensemble
Time Zone
Unit m™3/s
Url
Variable Discharge

4 Time axis properties

m
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Importing an ensembles from multiple files

1- In this exercise, the same ensemble
shall be imported again, but this time
from a number of single item dfs0 files
located in the same folder.

Browse to the
.\TimeSeriesExp\Data\Ensembles\Disc
harge ensemble folder on the disk.

It contains five dfsO files, each

containing a single item.

v Data » Discharge ensemble

Share with « Burn e

MName

P Member 1.dfs0
P Member 2.dfs0
P Member 3.dfs0
P Member 4.dfs0
P Member 5.dfs0

2- Select the 'Ensembles' group again,
select the 'Import from DFSOQ' tool, and
this time configure the tool to import
from a folder by setting the 'Import
from' Field to 'Folder".

Click the 'Folder' button (i.e. the D
button) to select the location where the
ensemble files are stored. Select the
.\TimeSeriesExp\Data\Ensembles\Disc
harge ensemble folder.

For the Ensemble name, provide a
different name for the ensemble (e.g.
Discharge Ensemble (folder)).

: Properties ml R
Import fram DFS0 - Tool A
e=)2l | FH &
4 Description
Toal Import from DFS0
4 Options
Impart as Ensemble
Impart fram Folder
Time sefes overwrite o CreateAndReplace
4 Setings
Ensemble name Discharge Ensemble folder)
‘Ensembles*Discharge ensemblel...]
Group /Ensembles
Time zone

Page 89




Time Series Manager

3- Click on the * button to run the i i
EI-I,; Database (by Group) -
tool. The five dfsO files are imported as C-fij Ensembles E!
a single, ensemble time series. -¥ Discharge ensemble
E D55 Training
| - Ethiopian flows -
4 I Hr | 3
Exporting ensemble traces
1- Exporting ensemble traces £ Tools Explorer o x
. extract
(members) is a two-step process. SIS x
First traces need to be saved to the &=-Ji Time sesies processing
-% Extract ensemble members
DSS database and then they can be | 2o e fencacmnd
il Stored Sequence
exported as done for single time
series in the Exporting time series
data section. To save traces to the
database, select the ensemble data
and then select the 'Extract
ensemble members' tool under the
'Time series processing' category.
2- Make sure the 'Save to database' i i e
Extract ensemble members - Tool -
is set to 'True' and the 'Target group’ ;,x B
H [ 1 4 Description
1S Set tO /Ensembles ) Tool Extract ensemble members
4 Tool Settings
Overwrite option CreateAndReplace
[=]
Target group
Tirme =eries ] =

3- Run the tool by clicking the

icon. Traces are now extracted as
shown as single time series. Follow
the steps under the Exporting time
series data section to export them.

EIIT"E Database
[+ 0SS5 Training
=-fmm Ensembles

Discharge ensemble-#4
Discharge ensemble-#3
Discharge ensemble-#2
Discharge ensemble-#1
Discharge ensemble-#0

Discharge ensemble
Discharge Ensemble (folder]
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The average of the ensemble traces can be exported using the “To file’ tool
under the 'Output Tools' category.

Ensembles Change Log and Metadata

The ensemble change log entries and metadata are used in same way as for a time

series (See Time Series Change Log and Metadata for details). The only difference is

that the user needs to select ‘Ensembles’ as the DSS entity type for metadata when

using the ‘Metadata Schema Import’ tool.

Plotting ensembles

1- Ensemble time series are added to a chart as done above (See View data in a chart).

By default, only the ensemble mean is plotted (the mean of all members for each time
step).

The ensemble mean is plotted with a dashed line to distinguish it from normal time

series.
;gg = Legend
21D: ki —== Discharge ensemble
200 |
2 190+ f
= 180 :
g 170 i
§ 160 .
2 1504 f fi———\
140 . \
13[,__ I e T I e e - o o
120
1101 | | | . .
/27/1989 13 10 17 24 101
2- Select the ensemble series in the EEI* =2 SR |" "(l 51.
chart legend to enable the range and Range
the standard deviation buttons on the .

o e -.
toolbar as shown next. K e

+/- Std. dev
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3- Click the Range button to get maximum and minimum of the ensemble plotted as a
range chart. Notice that the range gets added as a new series in the same chart.

275 —

=== [ischarge ensemble
250 Discharge ensemble (Range)

200+

175

Discharge [m*3!s]

150+

1257

100 —— T r r . .
8/27/1989 9/3 8f10 817 924 101

4- To get the mean +/- one standard deviation plotted, click the Standard deviation
button. The new series is added to the legend.

275
g Legend
=== [Jischarge ensemble
Discharge ensemble (Range)
Il Discharge ensemble (StdDev)

Discharge [m*3s]

100 ——

8/27/1989 813 810 97 9/24 101

5- The mean is not shown because it is hidden under the two other series. Right-click it
in the legend area and remove it, then add it again from the time series explorer to get it
on top as shown below (Note that colors get reassigned when the time series is

removed).
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260 —

250 —

240 —

230 —

220 —

210

200 —

190 —

180 —

Discharge [m'3g|

170 —

160 —

150 —

140 —

8/27/1989 o3 910

T T T
917 o924 1041

Denv)

Calculating Ensemble statistics

1- Ensembles statistics (time series)
are calculated using the 'Ensemble
statistics' tool under the 'Advanced
statistics' category. This tool
becomes available in the toolbox
when an ensemble time series is

selected.

: Time series

oo x

EII-E Diatabase by Group)
- Ensembles
ﬁ Discharge Ensemble {folder)

L 4 Discharge ensemble

C-f NSS Trainina

1 | 1]

* Tools Explorer

Ooox

Search toolbox

=

\{ Drought duration and volume
% Duration curve

Y

\\ Exceedance duration and volume
% L-Moments

L3

[am, |

2- Once the tool is selected, its
properties appear in the 'Properties
Explorer'. The tool can be configured
to calculate a number of statistics
such as mean, maximum, minimum
and quantiles. The tool output is
provided as a single-member time
series containing the selected
statistics.

: Properties

Ensemble statistics

Ensemble statistics

4 Options

Statistics Cuantile
4 Settings

| Probabiity [l
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Set the tool to produce the 80%

guantile as shown

3- Run the tool to a chart and add the ensemble mean to the same chart. The below

figure shows a comparison between what the tool produce (80% quantile) against the

ensemble mean.

300+
275+
250+
2254
200+

Discharge [m*3ls]

175
150
126 - =

100

82711989 9/3 810

anz7 9/24

Legend
=== Discharge ensemble
Discharge ensemble (0.8 GQuantile)

Review Questions

0 Dd PR

What are the uses of an ensemble?

How ensembles are generated in the DSS?

What is the difference between an ensemble and a time series?

Can you plot ensemble members in the DSS? and how?
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Answers

1. Anensemble is a collection of time series.

2. Ensembles are used extensively in climate science, weather prediction,
hydrological forecasting and climate change
Using the weather generation tools
Yes by extracting them using the 'Extract ensemble member' tool and then
plotting them.
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3. References

- Nile Basin Decision Support System help file (DSS Ver. 2.0)

- Nile Basin Decision Support training material (developed in 2013 and 2014)

- DHI training material for the Nile Basin Decision Support (developed in 2012)

- Wikipedia web site - http://en.wikipedia.org/wiki/Main_Page (last accessed on
8/5/2014)

- WP2 Report: NB-DSS WP2 Stage 2 'Data Processing, Quality Assurance and
Metadata' report (2012)
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4. Annexes

Annex 1: Excel sheet DSS import format

1- You can have at the top as many rows as you wish for a document title (optional). These are not used in the import.

2- Below the document title, data is arranged in columns.

3- First column(s) should have the date and/or time data (mandatory to have at least one). The column(s) can also have their own

titles and can be for one time series or all.

4- Columns next to the date/time column(s) should include the data (e.g. flow data) and can be one or more (Mandatory to have at

least one). The column(s) can also have their own titles such as Item type (e.g. discharge), units (e.g. m3/s), value type (e.g.

instantaneous) and description, each in a separate row. The description title is mandatory while other titles can be specified at

import time.
An example is given below for a number of flow time series with one date/time column.
A B C D E E G H I I K L M N
L = Document title {not used in import)
2 | Date/time column Ethiopian (Abay) monthly flows (m"/s) at proposed hydroelectric scheme sites
3 | (with diversion from Lake Tana to Beles and regulation of Lake Tana)
4 Sources - Lahmeyer International & Scott Wilson I .I
3
6 | Karadobi Mandaya |.\{a.ﬂdava Border |Burder |Eurder Foseires (Sudan] Data titles (note only row is needed for description)
T 1419.26 107638 249564 1117.18 77 3680.81 3632.01
] v Karadobi (total flow) | Mandava (incremental) | Mandava (total natural) | Border (incremental flow) | Border (Beles retum flow) | Eorder (total natural) | Roseires (Sudan) (Blue Nile total flow)
9 total flow incremental total natural incremental flow Beles retum flow total natural Blue Nile total flow
10 | 1/31/1954 St g TooSt Tty BILE T ST
11 2/28/1954 69.30 4721 116.51 49.00 77 24252 240,00
12| 3/31/1934 66.20 26.01 0221 2699 77 196.20 19424
13 | 4/30/1934 47.10 2733 7443 28.36 i 179.79 17799
4 5/31/1954 3540 43.06 76.46 4469 77 19814 196.16
13 6/30/1934 7380 251.61 32741 261.14 77 663.33 638.80
16 13171934 1783.99 735.68 234167 78432 L 3403.00 3368.97 Data columns
17 §/31/1954 3673.01 < H D SHHES—e 36475 < 37 « H656-H—e 56207 <
18 | 9/50/1954 2100.00 1610.57 371057 1671.60 71 545917 5404.58
19 10/31/1954 73800 1009.73 1768.62 104798 77 2803 .60 2864 .66
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Annex 2: Import time series dialog box

File name and excel sheet inputs

File Path: | _J
{* Mo Template File " Use Template File (" Save Template File

File Path: 1 _J
Excel Sheets: | 1 {empty for 1st sheet or comma separated list

or range like start-end or all)

Figure 10: File name and excel sheet inputs

File path: Path to the file that includes the data that will be imported.
The import dialog has 3 template options:
o No Template File: data is imported as specified by the user using the Time and Data
description tabs (See details below).
o Use Template File: If a template file exists for the data then this option should be used.
User does not need to describe the data in the Time and Data description tabs.
e Save Template File: If the data is going to be imported from several files with identical
structure then it save time to save a template file the first time the data is imported.
Following this the template file can be used for all subsequent files.

Excel sheet: Here the user specifies in which sheet(s) in an excel file the data exists. If
data is in the first sheet this box can be empty. If more than sheet has data then sheets can
be separated by a comma (i.e. 1,2,3).

Time description tab

In this tab the format of the date and time part of the data is defined. There are three
options:

e Data and time is in one column or across multiple consecutive columns (See Box 1 in
Figure 11). In this option, the user needs to define date\time column number. If the data
is across multiple columns then the '‘Date/Time format' option should be checked and the
format is defined with the '|' character as the separator between columns. For formatting
YYYY is used for years, MM for Month, DD for days, HH for hours, mm for minutes and
ss for seconds.

e Same date for all values and time values is in one column or across multiple consecutive
columns (See Box 2 in Figure 11). In this option user, the user needs to select the date
value that is identical for all data values then s/he needs to define time column number. If
the time data is across multiple columns then the 'Time format' option should be checked
and the format is defined with the '|' character as the separator between columns. For
formatting HH is used for hours, mm for minutes and ss for seconds.

e Same time for all values and date values is in one column or across multiple consecutive
columns (See Box3 in Figure 11). In this option user, the user needs to select the time
value that is identical for all data values then s/he needs to define date column number. If
the time data is across multiple columns then the 'Time format' option should be checked
and the format is defined with the '|' character as the separator between columns. For
formatting YYYY is used for years, MM for Month and DD for days,
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rIITIE description ] Data description l Preview ]

Date and Time Format

{+ Date and time values in one column or across multiple columns
Box 1

Date/ftime column; i =

[ Dateftime format ] YYYY MM/DD HH:mm:ss Date/time format (Char | as column separation)
{" Same date for all values and time values in one column or across multiple columns

Date value: | 6/19/2014 _] Box 2

Time column: | 5

I Tin Tha ] HH:mm:ss Time format {Char | as column separation)

{ " Same time for all values and date values in one column or acrass multiple columns

Time value: | 10:53:24 AM e
Box 3
Date column: | 1 3
LIE arrmat ] YYYY MDD Date format {Char | as column separation)

Figure 11: Time description tab

Data description tab
In this tab the description of the data is defined as follows:

e |tem type (See Box 1 in Figure 12): Here the data type is defined. This can be picked up
from the list or it can be defined in the file that will be imported. In the second case the
row number where the type is specified in the file has to be entered.

e Units (See Box 2 in Figure 12): Here the data unit is defined. This can be picked up from
the list or it can be defined in the file that will be imported. In the second case the row
number where the unit is specified in the file has to be entered.

e Value type (See Box 3 in Figure 12): Here the data value type is defined (e.g.
Instantaneous). This can be picked up from the list or it can be defined in the file that will
be imported. In the second case the row number where the value type is specified in the
file has to be entered.

o Data Description (See Box 4 in Figure 12): Here the data description text is defined (e.qg.
Gauge or station name Instantaneous). The row number where this description specified
in the file has to be entered. The row where the actual data starts has also to be specified
here.

In Box 4 in Figure 12, there is an option to deal with missing values which is called 'Delete value
is not empty cell this relates to'. If not this option is not checked, blank cells in the sheet will be
considered as missing values. If it is checked, there are two options. The first is to give a value for
those cells directly (e.g. -1e-30 as shown in Figure 12), or specify the row to pick the missing
value from as done with item type, units, etc.
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Time description] Data description Ilﬂreuiew I
—Item Type
{* Usze same Item Type for all items: |Undefined j
™ Item Type in row: 1 = Box 1
—LUnit:
% Use same Unit for all items: undefined ;I
" Unitin row: l _% Box 2
]
—Walue Type:
% Use same Value Type for all items: IInsmnmnenus ﬂ
" value Type in row: 1 = Box 3
—Data Descripton:
I[tem Description raw: I 2 _% [ Delete Value is not empty cell
Data start row: I 3 5: % |se Delete value: I -1e-030
Box 4 " Delete value in row: I 2 3:
Figure 12: Data description tab
Preview tab

In this tab (See Figure 13), a preview of the data that is read from the excel file and the way it
looks after importing are shown. User needs to check that the imported data is correctly read by
the DSS before importing time series into the DSS.
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Time description l Data description  Preview |
| I | | | | I -
Excel sheet view | Ethiopia... ‘E
{with di...
Sources...
Karadobi Mandaya Mandaya  Border Border Border Roseire...
1419.26 1076.38 2495.649 1117.18 7 J3689.81 365291
Karadob... Manday... Manday... Border (... Border (... Border (... Roseire...
total low  increme... totalna... increme... Belesre... total na... EIuT Mile.. ™
4| 1} b
DateTime | karadobi (total flow) | Mandaya (incremental) I Mandaya (total natur: =
] Discharge Discharge Discharge b
Imported data view] -~z m~3fs m*3/s 3
Mean_Step_Accumula... Mean_Step_Accumula... Mean_Step_Accumula
1954/01/31 00:00:00 24,1015 76,2416 160.343
1954/02/28 00:00:00 69,3001 47.2144 116.515
1954/03/31 00:00:00 Ge. 2002 26.0075 92,2077
1954/04/30 00:00:00 47.1 27,3273 744273
1954/05/31 00:00:00 33.4001 43.0558 75.4559
1'9|541"UE:"30 00:00:00 73.8 | 251.607 327.4907 B
] 1 b

Figure 13: The data preview
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