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WHY EVALUATING THE ALTERATION OF THE NATURAL FLOW
REGIME?

This question can be answered by focusing on three different approaches: the legal,

the scientific and the management approach.

From a legal approach, the evaluation of the hydrologic alteration is necessary, as a
core requirement of the Water Framework Directive (WFD). This Directive fixes, as the most
important target of the water management, the establishment of a good ecological status
of the associated ecosystems. In order to reach this target, it is necessary to make use of
protocols that allow for an efficient and objective knowledge of the ecological status of
rivers. The WFD, in its Annex V, determines a set of elements of the river ecosystem that must
be considered in order to assess its ecological status. Between those, the flow regime is

expressively quoted.

From a scientific approach, the transcendence of the flow regime as a linking
element of the river ecosystem has been widely recognized, reaching its maximum
expression with the publication of the natural flow regime paradigm: “the whole range of
intra and interannual variability of the flow regime, with its associated characteristics of
magnitude, seasonality, duration, frequency and rate of change, is critical to maintain the
natural biodiversity and the integrity of the aquatic ecosystems” (Poff et al.,, 1997).
Connotations of this axiom are immediate: the success in the conservation of the
biodiversity and functioning of our rivers depend on our ability to know, protect and/or

restore the main components of the natural flow regime.

Public agents, dealing with river management, need to know the status of the most
relevant environmental components of the flow regime. Only from this knowledge it is
possible to formulate adequate diagnosis, to establish management politics that allow
advances in the consecution of the “good ecological status”. Also for the water bodies
eventually designated as “heavily modified”, it is necessary to characterize both the
situation of its flow regime, and its optimum hydrological potential, compatible with the

conditions that enhance this status.
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JWHAT IS IAHRIS?

Indicators of Hydrologic Alteration in RiversS is a software designed to obtain:

o Parameters that characterize the flow regime, both the natural' and the regulated?
regime, in a section of the river. These parameters assess different hydrologic
aspects of the flow regime with environmental transcendence (droughts duration,

floods seasonality...).

. If the user enters data of the natural and the regulated flow regime, the software
calculates a set of indicators that evaluate the degree of alteration of the most

relevant environmental aspects of the flow regime.

REMEMBER:

v PARAMETER: Each variable that, numerically, makes possible the
characterization of the components of the flow regime with the highest
environmental meaning.

INDICATOR: Relationship between the values of the same parameter, in the
natural and the regulated condition. It allows the quantification of the

differences between the reference status — natural flow regime — and any

other — regulated flow regime.

1 A flow regime is considered NATURAL when its characteristics — magnitude, frequency, seasonality,
duration and rate of change — are not noticeably altered by humans.

2 A flow regime is considered ALTERED when humans have modified the natural regime by

regulation, abstraction and/or incorporation of flows. Environmental flow regimes are also included in this
category.

7
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IWHICH WAS THE CRITERIA TO SELECT THE PARAMETERS?

The paradigm of the flow regime already establishes the most environmentally
meaningful aspects of the flow regime. Links of these aspects to the key elements of the

fluvial ecosystem may be summarized as follows:

¢ Magnitude: determines the total disposability of water in the ecosystem.

e Frequency of a flow event in an interval of time: determines the variability of the
flow regime, the ecological and geomorphological dynamics, and thus, the
diversity.

e Duration or interval of time associated with certain flow conditions: in extreme
situations, floods and droughts, duration is closely linked to resilience thresholds of
the different species.

e Seasonality or regularity of the flow event in a season: determines closely and with
synchrony the life cycles of the different species (fluvial, estuarine and coastal).

e Rate of change: determines the velocity of change of the flow values, affecting the

capacity of answer of the biota.

Thus, the process of characterization of the flow regime must endorse this five

aspects.

The characterization must be done attending both to the normal or habitual values
(determinants of the general disposability of water in the ecosystem) and the extreme data
- floods and droughts — (since they define the most critical conditions in the ecosystem,

considering the intra and interannual variability).

Table 1 summarizes, for every component of the flow regime, the aspects and
parameters proposed for its characterization. The detailed definition and formulation used
to quantify each of these parameters can be looked up in the Manual of Methodological

Reference.

With this set of parameters — four for habitual values, eight for floods and seven for
droughts — a quantitative characterization of the flow regime may be fulfiled, that includes
all the elements with the highest environmental meaning and transcendence. This
characterization can be obtained for any flow regime with enough available data, natural
or regulated (resulting from a real regulation and/or abstraction, or a simulation under

different management scenarios).

8
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COMPONENTS OF THE

HABITUAL DATA

EXTREME DATA

REGIME ASPECT PARAMETER
Wet year
T f
MAGNITUDE | Average of the annual volumes ype otyear Normal year
Dry year
WEIGHTED YEAR (P1)
MONTHLY OR Wet year
Difference between the maximum and
ANNUAL Type of year
VOLUMES VARIABILITY the minimum monthly volume along yP v e EET
the year Dry year
WEIGHTED YEAR (P2)
. . Wet year
Month with the maximum and the
SEA O AN minimum water volume along the year 702 G (25 T e
Dry year
Diff betw! th fl Wetyear
ifference between the average flows RS GRVEET
DAILY FLOWS VARIABILITY | associated to the percentiles 10% and ype oty MEEINEET
90% Dry year
WEIGHTED YEAR (P4)
Average of the maximum daily flows Qc (P5)
MAGNITUDE along the year
AND
FREQUENCY Effective discharge Qo (P6)
Connectivity discharge Q conec (P7)
MAXIMUM Ordinary flood discharge (Q5%) Q5% (P8)
V’ng_JIESﬂOf the Coefficient of variation of the CV(Qc) (P9)
B/ WO VARIABILITY maximum daily flows along the year
(FLOODS) Coefficient of variation of the ordinary
0,
h CV (Q5%) (P10)
floods series
Maximum number of consecutive days .
DURATION in the year with g> Q 5% Flood duration (P11)
SEASONALITY Ayerage U2 @I VS I S el 12 values (one for each month) (P12)
with g> Q 5%
Average minimum daily flows along Qs (P13)
MAGNITUDE the year
AND Q95% (P14)
FREQUENCY Ordinary drought discharge (Q 95%)
Coefficient of variation of the minimum CV(Qs) (P15)
MINIMUM EEIEN daily flows along the year .
VALUES of the Coefficient of variation of the ordinary CV (Q95%) (P16)
daily flows droughts series ’
DROUGHTS i i
( ) Maximum number of consecutive days Droughts duration (P17)
DURATION in the year with g < Q 95%
Ayerage _number SEERH I S My 12 values (one for each month) (P18)
with a daily flow equal to zero
SEASONALITY | Average numberofdaysinthe month |, |, 06 (one for each month) (P19)

with g<Q 95%

Table 1.- Parameters (P1-P19) for the characterization of the flow regime.

Should It be observed, in the set of parameters included in IAHRIS, the inexistence of

any parameter linked to the rates of change. Future versions of |IAHRIS will incorporate

parameters matched to this component of the flow regime.

Eager users may find further information on the characterization of the rates of

change, both in the ascending and the descending branches of the hydrograph, in the
book titled ““INDICES DE ALTERACION HIDROLOGICA EN ECOSISTEMAS FLUVIALES” (Martinez

9
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Santa-Maria, C. & Fernandez Yuste, J.A. 2006. CEDEX. M° de Fomento - M° de Medio

Ambiente).

This publication includes the conceptual and methodological bases implemented
by IAHRIS. Nevertheless, the development of the software has motivated minor changes.
These changes are detailed in the so-called Manual of Methodological Reference, also

part of the documented section of the software.

10
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IHOW IS THE ALTERATION OF THE FLOW REGIME QUANTIFIED?

The WFD establishes the characterization of the ecological status, through the
comparison of the real situation and the scenario used as reference. For any of the
elements to be considered - flow regime, macroinvertebrates, phytobenthos,

ichtyofauna...- the following items must be checked:

1) Definition of the variables to be measured, attending to their capacity to reflect the
environmental integrity of the analyzed element.

2) Establish the reference status, i.e., the values of this variables in a scenario of
minimum alteration.

3) Calculation of the Ecological Quality Ratios (EQR), as the ratios between the values

of the variables for the real and the reference scenarios.

Once accepted the role of the natural flow regime as most determinant for the
integrity of the fluvial ecosystem, and being the necessary tools — parameters — ready for
the quantification of the most meaningful environmental aspects of the flow regime, it is
time for the formulation of a set of indicators to assess, in the most objective way, the
degree of alteration of a regulated regime (purely altered or environmental) from the
natural regime. The similarity or difference will determine the real or potential integrity of the

river.
EQR close to 1

Attending to CIS-WDF
High status or r-*l-rlvm:-‘I : T, da‘,'.'.?.‘:'_o.ﬁ

recommendations (2003) for . conditions (RG} from undisturbed conditons
the analysis of the EQR (figure Observed Good status W Sighe deviaion from RC

biological
1), most INDICATORS OF BOR = T"":'::—;“ Mad erate stabus ‘ Modarate deviation from RC
ALTERATION have been e
defined as the ratios between TR
the parameter values in the . Bad status

altered and in the natural flow
regimes.

Figure 1.- Recommendations of CIS-WFD for the Ecological Quality Ratio.

Table 2 shows the correspondence between the Indicators of Hydrologic Alteration
already calculated by IAHRIS and the aspects of the flow regime whose alteration is

assessed, and the parameter used to calculate the indicator.

11
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The details of definition and formulation used for each of these indicators can be

looked up in the Manual of Methodological Reference.

ASPECT CODE NAME

MAGNITUDE IAH 1 Magrrltude of the annual volumes
1AH 2 Magnitude of the monthly volumes
HABITUAL VARIABILITY IAH 3 Habitual var‘labflfty
DATA IAH 4 Extreme variability
SEASONALITY IAH 5 Seasonall.ty of m?x‘lmum values
IAH 6 Seasonality of minimum values
IAH 7 Magnitude of the maximum floods
MAGNITUDE IAH 8 Magmtu(fe of thfe :ffectlve dltsc'harge
AND FREQUENCY IAH 9 Magmtude9 the connectivity
discharge
" FLOODS :2: 1(1) \ll\lla.gr:‘trtlde ::;he hal?ltual f::)o:s
VARIABILITY arlrf\ |-| .y of the maX|'mum oods
IAH 12 Variability of the habitual floods
DURATION IAH 13 Flood duration

Flood seasonality (12 values, one for
each month)

MAGNITUDE IAH 15 Magnitude of the extreme droughts
AND FREQUENCY | |AH 16 Magnitude of the habitual droughts
IAH 17 Variability of the extreme droughts

SEASONALITY IAH 14

VARIABILITY T 2
IAH 18 Variability of the habitual droughts
DROUGHTS IAH 19 Droughts duration
DURATION Number of days with null flow (12

IAH 2
0 values, one for each month)

Droughts seasonality (12 values, one
for each month)

SEASONALITY IAH 21

All indicators, in order to homogenize and make easier their understanding, can vary
between cero and one. Cero means the maximum alteration and one the absence of
alteration. Following the recommendations for the EQR, five levels or hydrological status
have been established, linearly, in the 0-1 range of the indicators, assigning the

corresponding colour codes (figure 2).

EXCELENTE BUENO MODERADO | DEFICIENTE MUY DEF.

Figure 2.- Criteria for the assignation of qualitative categories to the Indicators of Alteration
(Very Low Indicator = Very high hydrologic alteration = Most deficient status; Very High
Indicator = Very Low Hydrologic Alteration = Excellent status)

In order to make easier the global analysis for the three main elements of the regime

— habitual values, floods and droughts - two procedures are offered.

12
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On the one hand, a network graphic, designed to observe simultaneously the values
of the indicators for the assessed parameters (figure 3).
This graphic shows clearly the distance

of the value for every indicator —in red

colour in the figure- from their —=—Ralterada |,

Rnatural

associated values in natural

conditions, which is always 1, following

the initial assumptions.

Figure 3.- Diagram for the representation

of the indicators for habitual values.

On the other hand, an indicator of global alteration is calculated for each
component - habitual values, floods and droughts. This indicator sums up the values of the
indicators selected to assess all aspects considered for this component of the regime. The
global indicator is evaluated as the ratio between the area inside the polygon for the
altered regime (surrounded by the red line in figure 4), and the area inside the polygon for
the natural regime (i.e., the area associated to value 1 for all indicators — the blue line in
figure 4). Also for this indicators of global alteration a coloured code has been established

(figure 4).

Should it be remarked that global indicators compare areas. That means they are
based on the square values of the indicators for the chosen component - habitual values,
floods or droughts. Thus, the range for the different status is not the same to that for the

normal indicators, following a quadratic law.

EXCELENTE BUENO MODERADO | DEFICIENTE MUY DEF.

-0,354‘: I1=0,64 0,16<1=0,36 0,04<1 =0,16

Figure 4.- Criteria of assignation of qualitative categories
to the Indicators of Global Alteration.

13
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IWHAT INFORMATION IS NECESSARY?

The software was designed to generate results only if the user enters, at least, a
series with a length of fiteen complete years, be these data daily or monthly flows. This
threshold was determined on the basis of the minimum amount of information considered
necessary to get reasonable results in relation to variability and extreme values. Data in
those series can be daily flows (m3/s) or monthly volumes (hms3). If the user enters daily and
monthly flow series of the same regime and period of time, the software will only consider
for the analysis the information resulted from the daily data. Thus, daily and monthly flows

must only be entered if they cover a different range of time.

Data are grouped in two types:
e NATURAL flow series: Contains data associated to the natural flow regime. In every
point of the river used for the analysis, a maximum of two series may be entered in
the software, one with monthly volumes and the other one with daily flows. The
software requires a minimum length of fifteen complete years, with monthly and
daily data of the natural flow regime.
e ALTERED flow series: Contains data
associated to an altered flow
regime. This regime can be

ESSENTIAL:

motivated by:
R s T R M e} |n order for the software to work

the river throughout a number of BRI {01/ WVAE| & 515 SE NG ET AT Tol a1 41\

years. natural flow data series must be

i) A simulated scenario of . .
entered, with a minimum length of
management from a hydraulic

fifteen complete years, not necessarily

infrastructure, a simulated

scenario associated to an [EEUSEEUTES

environmental flow regime or
any other hypothesis derived

from the hydrological planning of the system.
The software can run, in every point of the analysis, as many altered flow regimes as

the user wishes to study. For all these regimes, a maximum of two series would be entered,

one with monthly volumes and a second one with daily flows.

14
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The data entered in the software determines the results. Particularly, the results
depend on the data periodicity — daily or monthly — and the contemporary character of
the natural and altered flow regime that are being compared. The following chapter shows
the different reports generated by the software, attending to the afore-mentioned

characteristics: periodicity and contemporary character of the flow data.

15
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IWHAT RESULTS SHALL WE GET?

Previous sections remark the results generated by the software are directly
dependent on the data entered in it. When the most complete data is used in a point of
analysis - i.e., daily, contemporary flows, both in the natural and the altered flow regimes —

the software offers:

For the characterization of the natural flow regime:

. Inter-annual variability, with a classification of years in wet, normal or dry
years, attending to the position of their annual accumulated volume in the quartile
associated to the highest — wet — values, in the quartile associated to the lowest —
dry — values, or in the two quartiles associated to the intermediate — normal - values.

. Intra-annual variability. For the three types of year — wet, normal, dry — the
median monthly volume for every month is calculated.

. Nineteen parameters (numerical variables that characterize the most
meaningful aspects of the flow regime):

o Four parameters for the characterization of the habitual values of the
regime.

o Eight parameters for the characterization of the flood events.

o0 Seven parameters for the characterization of the drought events.

. Classified-flows function.

For the characterization of the altered regime:

. Intra-annual variability. For the three types of year — wet, normal, dry - and
following the criteria obtained with the natural flow regime, the median monthly
volume for every month is calculated, using the data associated to the altered
regime.

. Nineteen parameters (numerical variables that characterize the most
meaningful aspects of the flow regime):

o Four parameters for the characterization of the habitual values of the
regime.

O Eight parameters for the characterization of the flood events.

o0 Seven parameters for the characterization of the drought events.

° Classified-flows function.

16
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For the characterization of the alteration: Indicators of alteration (generally
calculated as the ratio between the value of the parameter in the altered regime and the
value of the same parameter in the natural regime):

) Twenty-one individual indicators — every indicator evaluates the alteration of
a parameter:

o Six indicators for the characterization of the habitual values of the regime.
o Eightindicators for the characterization of the flood events.
o Seven indicators for the characterization of the drought events.

. Three global indicators - every indicator evaluates the alteration of a
component; it considers, globally, the alteration of the parameters used for the
characterization of that component. It synthesizes the results given for the twenty-
one individual indicators:

o Indicator of alteration for habitual values.
o0 Indicator of alteration for flood events.

o Indicator of alteration for drought events.
All these results, including numerical tables and graphics, are offered by IAHRIS, in

reports, ordered as sheets of an Excel book. Table 3 shows the list of reports offered by

IAHRIS.

17
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N2 CONTEMIDO

REGIMEN NATURAL. CARACTERIZACION DE LA VARIABILIDAD |NTERANUAL

(=

REGIMEM ALTERADO. CARACTERIZACION DE LAVARIABILIDAD INTERANUAL

REGIMEN NATURAL. CARACTERIZACION DE LA YARIABILIDAD INTRANUAL

Caracterizacién
del régimen
VARIABILIDAD

REGIMEN ALTERADO. CARACTERIZACION DE LA VARIABILIDAD INTRANUAL

REGIMEN NATURAL. PARAMETROS PARA LA CARACTERIZACION DEL REGIMEN
REGIMEN NATURAL. PARAMETROS PARA LA CARACTERIZACION DE LOS VALORES HABITUALES DEL REGIMEN

REGIMEN ALTERADO. PARAMETROS PARA LA CARACTERIZACION DEL REGIMEN

REGIMEN ALTERADO. PARAMETROS PARA LA CARACTERIZACION DE LOS VALORES HAEITUALES (ND COETANEIDAD)
REGIMEM ALTERADO. PARAMETROS PARA LA CARACTERIZACION DE LOS VALORES HABITUALES DFL REGIMEN
REGIMEN ALTERADO. PARAMETROS PARA LA CARACTERIZACION DEL REGIMEN (NO COETANEIDAD)

Caracterizacion del

REGIMEN NATURAL Y ALTERADO. VALORES MEDIOS DE LAS CURVAS ANUALES DE CAUDALES CLASIFICADOS
REGIMEM MATURAL. VALORES MEDIOS DE LAS CURVAS ANUALES DE CAUDALES CLASIFICADOS

REGIMEM ALTERADO. INDICES DE ALTERACION HIDROLOGICA: VALORES HABITUALES
REGIMEN ALTERADO. INDICES DE ALTERACION HIDROLOGICA. VALORES HABIWA.I.B("‘)

dela
alteracién

REGIMEN ALTERADO. (NDICES DE ALTERACION HIDROLOGICA: VALORES HABITUALES (MO COETANEIDAD)
REGIMEN ALTERADD, [NDICES DE ALTERACION HIDROLOGICA: AVENIDAS ¥ SEQUITAS

Evaluacion

Table 3.- List of reports offered by IAHRIS, with indication of the information contained in
them. The number of reports offered in an analysis depends on the data entered
by the user. Chapter 5 “RESULTS” offers further details on the links between the data
entered and the subsequent reports.

(*) If uniquely the monthly values are entered.

18
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IWHICH IS THE APPLICATION OF IAHRIS?

Time, experience and suggestions from the users will answer this question, but we
hope IAHRIS will contribute to answer some of the following subjects, in a rigorous and

objective manner.

Why using IAHRIS?:

. To handle the scientific and the water management communities a tool
specifically designed to help in the fulfiment of those WFD requirements associated
to the characterization of the hydrological status of the water bodies.

. To quantify, objectively, the hydrological alteration caused by water
abstractions on the natural flow regime.

. To interpret the affections of the alteration of the flow regime on the integrity
of the fluvial ecosystem.

. To serve as test-bed:

o] Assessing the alteration induced by different management scenarios
on the natural flow regime.

o] In heavily modified water bodies, characterizing the optimum
hydrological potential, as that regime derived of the alterations linked to the
strict consideration of the conditions that enhance the heavily modified
character.

o To identify the elements of the flowing regime most directly linked to the
rehabilitation or recovery of the reach under analysis.

. To fix objective criteria, in order to establish priorities in the restoration of the

fluvial ecosystems.

19
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I@To KNOW MORE

Preparing the necessary data and executing the software (with their associated

reports) should become easy tasks, if the recommendations included in the coming

chapters are followed. Nevertheless, it is fully advisable taking the time to know, in detail, (i)

the basic principles and assumptions of
the methodology, (i) the justification of
the parameters selected to characterize
the aspects and components of the flow
regime, (i) the formulation of these
parameters and their associated
indicators, and (iv) the singularities that
could emerge and the criteria adopted
for their solution. This process will be the
only way to interpret, assess and apply

adequately the results offered by the

REMEMBER:

v In order to interpret, assess and apply

adequately the results offered by
IAHRIS, it is necessary to take time
enough to become familiar with the
conceptual and methodological details
the  Manual of
Methodological Reference.

included in

software.

IAHRIS is born as a free-delivering
software, designed to offer, to the scientific, technical and management communities, a
tool that may contribute to know and understand the hydrological status of our rivers.
Improving the base methodology of IARHIS and the software can and must be a perennial
target of all its users. To make possible the global participation in the improvement of IARHIS,
we would acknowledge getting your suggestions, proposals and comments in

iahris.mejoras@gmail.com

Unfortunately, it is NOT possible to give technical assistance to users. Thus, it must be
emphasized that questions sent to this mail address will be answered as far as possible, but

we can not guarantee an answer in all cases.

20



INSTALLING IAHRIS

WHICH ARE THE SYSTEM REQUIREMENTS?

fDISCHARGE AND EXECUTION
OF THE INSTALL FILE

WHICH ARE THE FILES INSTALLED AND WHERE ARE THEY LOCATED?

21
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WHICH ARE THE  SYSTEM
REQUIREMENTS?

ESSENTIAL:

The software was developed in Microsoft
v" Microsoft.NET Framework 2.0 Visual Studio 2005, and written in Visual Basic
v' Microsoft Excel 2003 or higher language. Thus, its adequate functioning

requires the previous discharge and

installation of Microsoft.NET Framework 2.0,
free available in:
http://www.microsoft.com/downloads/details.aspx?displaylang=es&Family|D=085
6each-4362-4b0d-8edd-aabl5c5e04f5

All the results generated by IAHRIS are transferred to an Excel file. Thus, it is also necessary
having this commercial software, Microsoft Excel 2003 or a higher version, installed in your

computer.

Finally, all data entered and used by the software are stored in a database, in the format
Microsoft Access 2000, which is totally managed by IAHRIS with no necessary installation of
a user licence. However, if the user wants to visualize or export the data stored in it, it is

necessary to count on this licence for its use.

ﬁDISCHARGE AND EXECUTION
OF THE INSTALL

ESSENTIAL:

Installation of the software is executed with

the file install IAHRIS 1.00.00.exe. This file

v' Before executing the install file, it is

necessary to install in the system

guides the user throughout the whole .
Microsoft.NET Framework 2.0

installation process.
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IWHICH ARE THE FILES AND WHERE ARE THEY INSTALLED?

The install file sets, in the directory chosen by the user (default,
C:\Program Files\IAHRIS) all the files required by the software. The install file

also incorporates the icon associated to the executable file in the desktop.

When the install file is pressed, a window emerges, offering the user four different

options:
e Executing the software

e Opening the Users Manual

e Opening the Manual of Methodological Reference

iﬂﬁ ﬁi@

e Opening the About... window

INDICES DE
ALTERACION

waHiDROLOGICA EN

) (2 ’//? MANUALDE REFERENC!A

gAcerca de IAHRIS w' METODOLOGICA

It also adds the folder “IAHRIS” to the programs files, including a direct access to the

executable file and also to the uninstall file of the whole software.

Files set in the directory of the software, that should be kept in this place for the

adequate functioning of IAHRIS, are the following:

e Executable: IAHRIS.exe

« Associate database: IAHRIS.mdb
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= Model of Excel File (necessary to generate the rest of files): FicheroModelo.xls
= Pdf Files:

« Users Manual.pdf

« Manual of Methodological Reference.pdf
= Associate libraries:

% DataBaseUtils.dll

% Interop.ADODB.dII

< Interop.JRO.dII

% Interop.VBIDE.AII

« Microsoft.Office.Interop.Excel.dll
% Office.dll
% XPTable.dll

Furthermore, in the same directory, it is situated the folder “EJEMPLO”, containing

data files, in order to enhance the first approach of the user to IAHRIS.
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THE DATA

WHICH ARE THE DATA TO BE USED?

@ THE SOFTWARE AND ITS DATABASE

WHICH MUST BE THE STRUCTURE OF THE DATA FILES?

HOW CAN BE THE DATA FILES EASILY GENERATED?
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IWHICH ARE THE DATA TO BE USED?

The software uses temporal data series with daily flows, in m3/s, and/or monthly
volumes, in hm3. In both situations, every value - flow or volume - must indicate the
associated date, day, month and year in the daily flows, and month and year in the

monthly volumes.

Only two series in natural regime may be entered for every point in the river, one

series with the daily flows and a second series with monthly volumes.

In the altered flow regime, the user can enter any number of series. For instance, if it
is the case of a dam under exploitation for a number of years, it may be used a unique
series associated to the altered flow regime, or different series if management criteria has
been modified along the time. Thus, each of these series, associated to the different
periods of time, would be computed as an independent series, but all of them

characterized as linked to the altered regimes and matched to the same point in the river.

Another situation with series linked to altered regimes, and the same point in the
river, would be that where different management strategies for a hydraulic infrastructure
are analyzed. For each of these hypotheses, with a similar or different period of time, a
simulated series would be generated, and each of these series would be a different altered

regime, associated to the same point in the river.

This option, when the user can link different regulated scenarios to a point in the

river, makes the software prevail a specific treatment for these series.
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I(DTHE SOFTWARE AND ITS DATABASE

To understand adequately the structure, data management and functioning of the

software, it should be noted that its core element is its database.

There are three main concepts in the software for the organization and

management of data, calculations and results:

e POINT: A point is a section or reach of the river, where daily or monthly data are
available. All points to be stored in the database require an IDENTIFICATION CODE
and a DESCRIPTION. It may be entered any number of points in the software, always
their IDENTIFICATION CODE is different.

e SERIES: Daily or monthly data flow series associated to a specific POINT. All SERIES
used by the software should have the following elements assignhed:

Type of periodicity: MONTHLY or DAILY
Type of regime: NATURAL or ALTERED
POINT code associated

ALTERATION code associated (only for series linked to an altered regime)

The maximum number of series matched to a specific point is 2*(1+Number of
associated alterations), since each point may be associated to two different series (daily

flows and monthly volumes) for any type of regime.

e ALTERATION: As mentioned in the first paragraphs of this chapter, different series can
be considered in a point of the river, each of them linked to different regimes of
alteration. To make easier the management of this information, the software requires
any altered series to be associated to a POINT. These altered series should also be
declared in the database with an IDENTIFICATION CODE of the alteration and a
DESCRIPTION. For a specific POINT, any number of altered regimes can be entered,
but the IDENTIFICATION CODE would be different from any other linked to an

alteration, independently to the point associated to the former.
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IWHICH MUST BE THE STRUCTURE OF THE DATA FILES?

The software only reads csv files (comma separated values). This is a single text file
type, where columns are separated by a specific character (in our case, this will be the

semicolon), and files are separated by newlines.

These files can be created with different editors. However, their structure can be
easily managed by Microsoft Excel. Thus, this is the recommended editor for their

management, since the whole data set may be ordered in columns, and saved as csv files.

The import files, to be valid, should include, in the first line, the necessary information
to establish the data type, the data periodicity, and the associated point of analysis and
alteration - the last, only when dealing with an altered data series. The rest of lines — none of
them in blank - include the associated period (month and year) or date (day, month and

year), and the value of the series for that period or date.
The FIRST LINE of a valid file should contain, in this order:

. Type of periodicity of the series: only the types MONTHLY or DAILY, in capital
letters, are admitted.

° ; (semicolon): as mentioned eatrlier, this is the only separator admitted.

. Type of regime of the series: only the types NATURAL or ALTERED, in capital
letters, are admitted.

. ; (semicolon)

. Code of the POINT of analysis associated to the series (it should be declared
previously in the database - see chapter 4 - in order for the series to be included

successfully)

Just for the series linked to an altered regime, the following additional information is
required:
e ; (semicolon)
e Code of the ALTERATION associated to the series (it should be declared previously in

the database - see chapter 4 —in order for the series to be included successfully)

The REST OF LINES, containing the temporal information of the series, have a different

structure, attending to its periodicity:
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SERIES OF DAILY VALUES:

. Date associated to the value, in the format dd/MM/yyyy (for instance,
03/07/2007). It is not admitted neither erasing the cero for days or months lower to
10, nor using a character different to the slash (/) to separate the digits. Besides, the
digits must be kept in the order shown.

. ; (semicolon)

Average daily flow, in m3/s (the decimal separator —period or comma-, must be the

same used in the language configuration, in the control panel of the computer).

SERIES OF MONTHLY VALUES:

. Year associated to the monthly value, in the format yyyy (for instance, 2007)
. ; (semicolon)
. Month associated to the data value, in the format m (an only digit for the first

nine months: 1 for January, 2 for February,..., 10 for October, etc.)
. ; (semicolon)
. Monthly volume, in hm3 (the decimal separator —period or comma-, must be

the same used in the language configuration, in the control panel of the computer).

COMMENTS:
> The temporal information contained in an import file must not be necessarily
ordered according to the date, since that information is ordered, later on, in the
database. Nevertheless, inexistent or redundant dates (redundant = two or more
lines with the same date or period) are not admitted.
> Files cannot contain lines in blank, and each line must include all the
necessary information.
> The software is designed to reject any file not strictly adjusted to the afore-
mentioned format requirements.
> If Microsoft Excel is used to generate the *.csv files, it is fuly recommendable
to read, in detail, the following chapter (How can be the data files easily

generated?)

In figure 5, different files, valid as import files in the software, are shown (they are

visualized with the notepad).
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[ GallzgoMenNat.cse s o (] 5 |
Archivo Edodn Formato Mar  Apuda

[ Gallego™enalt.csy

Archiva  Edicion  Formato Ver  Ayuds

| #rchive  Ediian

Farmabo  Yer  Ayudz

=I IX

Archvo  Edcdn Formako  Yor  Avuca

MEMSUAL ; NATURAL ; GALLEGD
15455105 7.23
1045271511
15945:12:14. 59

1;16.37

194627,
1046;10;6.37
10465115 7.16
194m:12:11.24

1547:2:55. a8
154712310412

4]

i

H

MENSUAL; ALTERADD; GALLEGO ; GALLEGOL &f
1071;10;10.50; I
107117 D2t
1971717} 21.51;

1972:9:21, 96;
1972;10;17.08;
107231041, 20;
1972:12:31.72;
1973;1;40, 74
1073:2:28,42
1073:3:10. 22

ElxH

|

oZAnaeas: s
|os1a/1945;13.

o510 1045: 15

0610194512, 6
o7/10,/1945: 5, 4

AEAOGA 54

DIARTC; MATURAL; GALLEZD
01,10,1045;13., 25

04,/10,/1545,13,

08/10,/1945;4.6

HUs/100194 5,4

10,/10,/194 54
11,/10/1045; 4
12,/10/1945, 4
13,10,/1945; 3.
14,10,/1045; 5,
15/10,/1645; 5.
16,10,/1945; 5.
M 7,/10/1545; 5,

RN

|

L

DIARIO; ALTERADD ; GALLEGD; GALLEGO] &

01/10/1971; 20
02/10,/1671: 20
0310419713 20
04,/10/1971;20
05,/10,1G713 20
05/10/19713 20
07/10/1971;20
08,/10,1671320
D9/10AGA 20
10/10,/1971;20
111015071320
1201571220
13./10/1571:20
14,10,/1071320
1510/1671:20
16/10/1571:20
17/10/15071;20
18101671310

2|15

Figure 5.- Sample of csv files, valid for use in the software
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HOW CAN BE THE DATA FILES
EASILY GENERATED?

REMEMBER:

It should be reminded that csv VNS JPTRNITE analyze the file data
fles can be easly generated with characteristics, and decide the most
Microsoft Excel. It is only necessary to convenient editor to generate the csv file,
create a spreadsheet following the with the according structure to be read by
recommendations of the former section, the software.

considering the unnecessary introduction

of the semicolon (;) as separator, since
this role is played by the different

columns of the spreadsheet.

In order for IAHRIS to run successfully, the user must verify, in his PC, the role of the
semicolon (;) as list separator, and the date format as dd/MM/yyyy. This check is to be

fulfiled by entering in Control Panel Configuration Options Personalize.

The tab Numbers shows, among other elements, the list separator recognized by the
system. If the semicolon (;) is not selected, the options panel should be displayed, and this
character would be chosen. In the tab Date the format may be verified, and if necessary,

the adequate format for IAHRIS would be chosen.

Personalizar la configuracién regional Personalizar la configuracidn regional
Himeros I_Moned:a- | Hera ::.Fecha- -Dldenar; [ Mimercs Maneda 1 Hora | Fecha | Orderar |
Muesha Calendario
Positiva: | 123,456 729,00 | Hagative: |-123.4158.?89_DD Cuando se escriba un afio con dos digitos, nterpretarlo como un &fio entre:
[1930 |y |EEEE i
Simbolo decima: |I v
Meimero d= digitas decimales: |2 £V
) B . Fecha coita
Simbolo de separaciin de miles: | v Ejenpla de fecha cata: [28/12/2007
Meimero dz digitas en grupo: |‘|23. 436,789 b
Simbolo de signo negativo: | s
Formata de nameno negativo |-1 | w
Separador de fecha: |.-' w
tostrar ceros ala izguierda: !D,? b
| y Fecha larga

S dor de ligias:
liioialis i Ejemplo d= fecha larga: iwiernes, 28 de diciembie de 2007

Sigtema dz medida: I étrico »

Formato ce fecha larga: !dddd, dd' de Mbibdbd’ de ‘azaa w |

Aceptar Cancelar

[ Aceptar ] [ Cancelar
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T ———— - To make the user familiar with the process of

0] Archive Edoon  Ver Insertar Fomaste  CTEation of csv files in Excel, a practical case is

i) o AB = 3 ¥ = 4 4 offered. Figure 6 shows the Excel sheet containing

: Arial + 10 «| N & 8§ |l the datain the valid structure:
D10 - 3
A | B C |
_1 |DIARIO NATURAL |GALLEGO First line declares the Periodicity of the data, Type
% 32,13,,2;; :gg; and Code of the Point, each of them in a column
_4 | 03/10/1945 13,25 and in capital letters. In this case, these are DAILY
5 | 04/10/1945 13,25 , , . .
"6 | 05/10/1945 13.95 data, in NATURAL regime, and with the point code
7 | 06/10/1845 12,6 GALLEGO.
8 | 077101945 6.4
9 | 08/10/1945 46 The rest of lines includes the date and flow data,
10| 09/10/1945 4 | _ .
44 | 4nmninss 1 each of them in a different column.

Figure 6.- Sample of data file prepared with Excel.

Once the file is completed, the user must save the file, in the format csv. This is

fulfiled by opening the tab Save as, offered by Excel, and then choosing CSV.

E_] Archivo Edicidn  Ver Insertar Formato

YR BN TE e gl Y Cuordar como - X
! arial -0 <N & S| ||| Guardar gn: BRCHIVDS SERIES v @-3| @ X i [ - Herramientas -

AZ1 - % 2

A B | & ) S

1 DIARIO MATURAL | GALLEGO e
2 | 01101345 13,25
3 021011945 13.25 T
4 031011945 13.25 4
5 041011945 13.25 sz
6 | D5/10/1945 13.25 }
7 | 08/10/1948 12,6 k
B | 07/10/1945 6.4 -
9 | 08101948 4.6 Mis documenias
10 | 091011944 4
a1 10101845 4
% 11/10/1945 4 -
i -~
15 | : Mombre de archiva: |A|chi\;0 Sy V| [ Guardar ]
- Mie sitos de = | Guardar como tpo: [ESIEEFAETATTES MGG v | [ Coceor

Figure 7.- Window, in Excel, where the file format is selected to save the data.

The name employed by the user to save the files is totally free, although the

following sequence is recommended:
POINTCODE_PERIODICITY_REGIMETYPE_ALTERATIONCODE.csv

Thus, the file name identifies, undoubtedly, the information included in it, and makes

considerably easier the file management.
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The user must ALWAYS open, with the Notepad or some other similar text editor, the
* csv file generated in Excel to VERIFY its commitment of the necessary requirements to be
read with IAHRIS.

Sometimes, when Excel is used as the tool to generate the csv files, these have blank
lines after the final data line. This circumstance may be easily watched when the file *.csv is
opened with the Notepad, and the shift bar is used to access the end of the data list. If a
situation occurs like that shown in the image, that file will NOT be read by IAHRIS, since it will

interpret there are blank lines, easily identified as only containing the semicolon.

To solve this possible problem, the user can erase the blank lines directly on the file
*.csv with the Notepad, or erase, in Excel, all the lines after the last line with data available;
apparently, we would be erasing lines with no data, but =

when converted into a csv format, they constitute blank, [zz/0s/z002;0, 591;
23,/09/2002;0,762;

problematic lines. The file *.csv generated after this actions |2+/0a/2055: 3 S
26’;’/09;2002;0,?85;

i 27/09/2002;0,557;

should be totally valid. S8/00/5003. 0’ 7355
29/09,/2002,0,879;

30/09,/2002;1,118;
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REMEMBER:

The software is structured around a database, where POINT CODE is the
linking element between the point of analysis and all the available
information associated to it.

The first action to be fulfilled by the user is the POINT declaration. The CODE
assigned to this point should be used as the necessary information in all the
series analyzed to study the flow regime in that point. Furthermore, this will
be the code of identification of the point in the different views and reports
developed by the software. Thus, the election of the Code must be carefully
done, and it should always be considered when the data files are generated,
since it will be necessarily introduced in the first line of all these files. This
way, once the files are imported into the database, they will be automatically
linked to the associated point.

The software only reads csv files. These files may be generated with different
editors, and very easily with Excel, selecting the option referred to this file
type in the tab Save as Type, under the option Save As.

It is important to check (i) there are no blank lines, and (ii) all the lines
contain the value and date. When Excel is used, it is recommendable to
revise the csv files generated, so as to verify they commit the necessary
requirements for IAHRIS. On some occasions, Excel adds blank lines at the
end of the csv files, making the file useless for IAHRIS.

The software rejects any file not strictly structured after those formal
requirements.
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THE SOFTWARE

@ FIRST APPROACH

@ AREA OF DATA DECLARATION

@ AREA OF SELECTION OF POINTS AND SERIES
@ AREA OF DATA INFORMATION

@ AREA OF RESULTS

@ PRACTICAL CASE
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@ FIRST APPROACH

The main view of the software shows the following appearance:

AREA DE DECLARACION DE DATOS SHF60 72
. " sea da Rios). - %

54

Gectin de Puntos  Gestidn de Altersdones  Geskidn de Seres

Diakos d=l Puin: Datoe de Serisr senciadas al Punto
EJEMPLOT ; Dl mensiles Dl clarin
FIENRLLE W - Metwisl | Matual | Aterads | Mtarsds oo Habral  Mahcal  Stesds  Seada oo A
| L = Mensual | Mensual | Weeosual | Rersasl Diaria Dizriz Ciara Diaria o
_ X hidrolddico | see Cdloulo | Seiie Cakuin | Mensual| soie Cakulo  Serie Caoule | Diia
Serie Mersud - [HOD 19731374 &' CD W [ @0 wC ™ @C ¥ Jos]
19741975 & CD oD [ T | oL [ W [0
Series de Yalorss Atterados: 19751376 3 | b F MuCO @l || al O o
Codigo |GJEM] ALTERS P | LEGEaEr v VI ] ] S0 wC [¥ v ¥ 00
i g_ |———— 19771978 & LD ¢ [ W L0 &C = ¥ v gosnl
S| EJEMPLD 19781979 L0 [#] oD 0 WL WL W [0
Cerie Diaria 51 19731980 3§ [ ] | MBnco @l O al [®] B nco
i it 19801961 & CD @D R | vC [ & 00
AREA DE SELECCION DE PUNTO Y SERIES 19811382 [4] w0 wC [~ [
_Eddign el Funto Lependa
|EJEMFLOA IE: ;J&ﬁol Ca'nwlgzlalo
7 [} igladul [lia] HEETTEE f - "
Descrpcion del Furto LD Cakcudado oo dianios
e : TOTA 29 18 18 18 18 18 18 18 8 18 18
|EJEMFLO S0 Afo sin datos
N desleraciresescciodss e e e 9 User contemided pave s8kuls rerssades
I M5: 5 ¢ene cagada

n’Dlmes a glzal’.

INFORME 1: YAREBILIDAD INTEFAHUAL FEGIMEN NATURAL
INFORME 12 YARKBILIDAD INTERANLAL FEGIMEN ALTERADO
INFORME 2 VARLEILIDAD INTRANLIAL REGIMEN NATURAL

i SRR REH AL TERS

AREA DE RESULTADOS

INFORME 7o AEGIMEN ALTERADO. IMDICE S DE YaLORES HABITUALES
IMFORME 7ct REGIMEN ALTERADD: IMDICES DE AVEHIDAS v SEQUIAS

Four areas, containing menus designed to fulfii different aspects, may be

distinguished:

AREA OF DATA DECLARATION
It is situated in the page header, and contains three tabs — Point Management;
Alterations Management; Series Management — which allow for the development of the

actions necessary to declare in the database the points of analysis, the alterations

considered and the data series available.

¢ IAHRIS (evaluacidn de indices de Alteracion Hidrologica de RI'oS]
Gestion de Puntos  Gestidn de Alteraciones  Gestidn de Series

The software stores in the database all the elements declared. They are kept in the
database, unless the user decides to erase them. The first step in any analysis is based on

the declaration of the point, the series — both essential — and, if necessary, the alterations.
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AREA OF SELECTION OF POINTS AND SERIES

It occupies the left area of the central body of the viewer. This area enhances the

selection of the point by the user, it gives information about the series available for the

analysis, and it holds the selection, between the altered series, of that preferred to make

the calculations.

D atos del Punto:

EJEMPLO1 '
EJEMPLD2

Cédign de_l Punta
EJEMPLO1

Descripcidn del Punto
EJEMPLO

MNE de alteraciones asociadas
1

The left window allows for the selection of the point of
analysis, spotting it between those declared by the
database. Once selected, the window shows its code, its
description and the number of altered series linked to the

point.

In the central area, the software identifies, automatically, the natural flow series linked to

the point, and indicates if the data are daily,

monthly or both, and also the altered series.

Datos de Series asociadas al Punto:

Those series, natural and altered, must be

necessarily declared in a previous step in the

Series de Valores Naturales:
Serie Diaria Sl

database, using the tabs Series Management

and, if necessary, Alterations Management. If

Sere Mensual |ND

the point is linked to more than one altered

Seriez de Valores Alterados:

series, the user can select any of them for the — —

ol NEJEN T ALTERS o

analysis. The software shows the description —

linked to the selected series and the data type.

Descrip. EJEMPLO

Serne Diaria Sl

Serie Mensual | | NO
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AREA OF DATA INFORMATION

It occupies the left area of the central body of the viewer. It is displayed as a matrix,

showing, in detall, the data available and some of their characteristics. Columns finished in

SERIES refer to the information included in the file entered by the user. Columns finished in

CALCULATION inform about the data used by the software to calculate the parameters

and the indicators.

Datos mensuales

| P Matural Matural  Alterada  Alterada
| Packcldagn Mepsual Mgnsual Mepsual M:ansua[
Serie Cileuls  Serie Céleulo
19731974 & CD W CD
19741975 & CD W CD
19751976 &8 ] X Fl
1976-1977 & CD ' CD
19771978 & CD o CD
19761979 & CD o CD
19791980 2% I i [l
19801981 & CD « CD
19811982 & CD o CD
19621983 4 O b4 ]
19831984 3¢ ] b O]
19841985 «” CD @ CD
[100R 1a0e  of ] e i 5
29 18 18 18 18
Levenda
C: Afo Completo

|: &fio Incompleto

CD: Calculado con diarios
5D: Afo sin datos

CO: Afio coeténen

NCO: Afo no coeténeo
NS: Sin sene cargada

AREA OF RESULTS

Datos diarios
Caais, N_atl.:ual N_atl..jral AIIIE[ada .!'{tE[ada Coata’
Bl Dlapa DlJarla D|a!|a Dl}ana Diaria
Serie Ciloule  Serie Caleule
¥w[D «C ¥ C  C0
(0 oC C o CO
HNCD @ F a ] M NCO
(0O C WC W CO
@C0 «C &C « C0
(0 &C W C o CO
HENCD S El = El JENCO
WwC0 «C @ C W C0
w0 C wC W CO
BNCD @ ] = O] JENCD
M¥NCO @1 | gl O SENCO
sC0 oC @C W C0
MNCD cal 1 5 | | 82 KN
18 18 1 18 18 18

1«

It occupies the third lowest area of the viewer, and it shows the list of reports that the

software is capable of doing. That list varies accordingly to the information available for the

point under analysis.

Infarmes arealzar

NFORME 1: WARIAEILIDAD INTERAMUAL REGIMEM HATURAL

MFORME 12 VARIREILIDAD INTERANLAL REGIMEN ALTERADD
MFORME 2 VARIABILIDAD INTR2MUAL REGIMEN NATLIRAL

NFORME 3 VARLABILIDAD INTRANUAL REGIMEN ALTERADD

NFORME 4 PARSMETROS REGIMEN NATURAL

NFORME 5 PARSWETROS REGIMEN ALTERADD

MFORME B CURWAS sMUALES REGIMENES NATURAL T ALTERADO
MFORME 7o: REGIMEM ALTERADD; (MDICES DE YALORES HABITLALES
NFORME 7d: REGIMEW ALTERADD; MDICES DE AVENIDAS v SEQUIAS

Calzulal

On the right hand, after the software checks the data and links available to fulfil the

necessary calculations, the button of calculus, which must be pressed to perform them,

gets active.
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I@AREA OF DATA DECLARATION

REMEMBER:

v The first step is to declare the POINT of calculus (Add Point). If there are data of

Alterations available, the second step will be declaring the Alteration (Add

Alteration). Then, if the CSV files are ready with the data series, it is necessary to

load the SERIES in the software database (Add Series).

POINT MANAGEMENT

It is designed to manage the set of points necessary for the calculations. When the

menu is selected, the following options are displayed:

. Add point: A new point may be entered. Selecting the option, the following window

emerges:

D atos del Punto

Codigo Punto

Descripcion Punto

Aceptar

Cancelar

It is designed to enter, in
two text boxes, the Point Code,
and its Description. Two
different buttons are displayed,
in order to Accept the new
point or Cancel the operation.
Up to 12 characters are
admitted for the Code, and up
to 20 for the Description.

If a Point Code, already registered in the linked database, is entered, a message

emerges indicating this circumstance and cancelling the operation. On the contrary

situation, the new point is registered, in order to enter, afterwards, all the linked alterations

and series available.

. Erase point: It is desighed to erase, in the database, any point previously entered.

Selecting this option, the following window emerges:
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Punto Alteracion
EJEMPLO1 | [EJEM2_ALTERA  Hlengék
EJEMPLOZ2 | &l eliminar el punto, =& eliminaran las
alteraciones asociadas v todas las series
asociadas al punto y la alteracion,
>

Borrar

It contains, on the left, a pull-down list, in order to select any of the Points previously
declared. The selection of one of these points will enhance its appearance, showing it on a
blue background, and on the list on its right, the alterations linked to it, if any, wil be
displayed. Besides, the button Borrar, situated on the lower right area of the window, will
become active, in order to allow the erase of the selected point. As it is indicated on the
own window, the erase of a point means the erase of all the alterations and series linked to
this point. Finally, in the upper right area of the window, there exists a button to exit the

window and go back to the main window, inactive whereas the erase window is present.

ALTERATION MANAGEMENT

Similarly managed to s e
, Anadir Alteracion
the former, it allows the R,

management of the regime D atos de la Alteracion

alterations, linked to the Cédigo Alteracién | l

points previously declared. = g -
Descripcion Alteracidn | !

When the associated menu is

selected, the  following Punto asociado | |
options are offered:

- Add alteration: A new

alteration may be entered, i ‘ ‘ Cancelar |

always linked to a point of

calculus. Should the option be selected, the following window will emerge:
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A pull-down list is available for the selection of an associated Point, between the set of
points previously declared, and two buttons are also available, to Accept or Cancel this
operation. The button of Acceptance will only work when a point has been selected, and
when its Code of Alteration and its Description have been declared, through the textboxes
displayed with that aim.

Up to 12 characters are admitted for the declaration of the Code, and 20 for the
declaration of the Description. If the Code was already registered (for that point or for any
other), a message will emerge, rejecting the entering of that alteration. On the contrary
situation, this will be added to the database, returning to the main window of the software.
= Erase alteration: It allows the removal of any alteration in the database. When this options

is selected, the following window will emerge:

Borrar nlte.-a.;iun— '
Punto Alteracion
[EJEMPLOT | EJEM1_ALTERA | Atencion:
EJEMPLOZ ' Al elirminar la alteracian, se eliminaran

las zenes asociadas.

It contains, on the left, a pull-down list, in order to select any of the Points previously
declared. The selection of one of these points will enhance its appearance, showing it on a
blue background, and on the list on its right, the Alterations linked to it, if any, wil be
displayed. Selecting one of these, it will also show a blue background, and the button
Erase, situated on the lower right area of the window, will become active, in order to allow
the erase from the database. As it is indicated on the own window, the removal of a point
means the removal of all the alterations and series linked to this point. Finally, in the upper
right area of the window, there exists a button to exit the window and go back to the main

window.
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IMPORTANT:

v The CODE assigned to every POINT, and the CODE assigned to every
ALTERATION must necessarily appear, in the first line of the csv file

containing the associated data. Only in this way, the database will link those
data to their associated POINT or ALTERATION.

SERIES MANAGEMENT

Similarly managed to the former, it is designed to add or erase, from the database,

a temporal series. It includes the following options:

. Add series: This command allows the addition of a temporal series to the database;

in all cases, this series should be one of the possible types, and should be associated to

some of the points and alterations previously declared. With that aim, all the information

linked to a temporal
series must be first
situated on a definite
file. The files to be used
must be *.csv type, and
should be structured in
the formats already
described. Once the
option is selected, the
following window will

emerge:

Afiadir Series de Datos |

Seleccione la Sene de datos en formato C5Y:
| Examinar...

— Detalles del Fichero

INFORMALCIOMN:

[Cargar

Pressing the button Examine, another window will emerge, in order to select the position of

the file, and the own csv file, with the temporal series required for the database:
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brir 21 x]
Buscaren: | Datos SERIES csv 1 02 @

AulenciaMenMat.csy B OjaMeniat,csy
CuencaDiariahlat,csv %VﬁdoDiariaAter.csv
GallegoDiariadlt.csy B vadaDiarlaMat, csv
GallegoDiariaMat, csv —‘_a—_q] YadoMenNak,csy
GallegoMendlt.csy

’-Ea] GallegoMentiat, csv

Escritonio GallegoMadDiariatt, csy
GéllegoMadDiariaMat. csyv
. GallegoMadMenalt. csv
" GallegoMadMeniat, csv
domﬁr:rlm GuamenaBDiariaflt, csv
GuamenaBDiariaMat.csv
i; GuamenaDiariadlt, csv
- GuamenaDiariaMat,csy
OjaMenalt.csy

Miz sitios de red JREELLES [ :I Abrir I
Tipo: |Listas de datos [".cav) l’ Cancelar |

Selecting a csv file with the appropriate information in it (the software will have read the first

line of the file, containing the most relevant data, as showed afterwards), just the button
Open should be pressed to go back to the window, to Add Series, where the button Load
Series will become active. If the csv file does not fits the required conditions (the first line
must include the type of periodicity and the type of regime, and also the registered codes
for the point and the alteration, and besides, the dates for the observed data must be
adequate), when the user is back to the window to Add Series, an emerging message will

abort the import operation.

After pressing the button to Load the series included in the csv file, the software wiill firstly
check if that series (characterized by the data included in the first line of the file) is already
part of the database. If so, a message will emerge, showing this circumstance and offering
two options to the user: (i) erase all the information previously loaded and include, then, all
the information of the selected file, or (ii) cancel the loading operation. In any other case,

the information included in the file will be entered.

Loading of information, from a csv file, is fulfiled line to line, checking the formats of dates
and values, and according to the following recommendations. Should any mistake be
detected, during the loading process, a message will emerge. This message will indicate

the flaw, and the database will be left in the former status to the loading operation.

o Erase series: A temporal series may be totally erased from the associated database.

Once the option is selected, the following window will emerge:
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Operating on the left list,
prepared for the Selection of
a Point by the user, in order to
erase one or any of the
associated series, the Point
will be displayed on a blue

background.

The combo box prepared for
the Selection of an alteration,

with the set of alterations

iminar Serie

Seleccione Punto al que
eliminar senes asociadas:

[EJEMPLOT
IEJEMPLO2

Senes MNaturales

Bosrar Sene Natural
Diaria

Senes Aleradas

Seleccions alteracidn

Borrar Sene Aleraciin
Diaria

EJEMZ2_ALTERA

linked to the point, if any, will be filled. This way, one of those alterations can be selected. At

the same time, all the buttons desighed to Erase a Daily Natural, Monthly Natural, Daily

Alteration or Monthly Alteration Series, will become active. If any of them is pressed, the

software will erase all the information associated to that series, previously entered in the

database. Finally, the window shows a button, situated on the upper left corner, to exit the

window and go back to the main window of the software.
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v For any POINT declared in the database, and selected, this area will:

e Inform the user about the series included in the database, and
associated to the POINT.
Allow the selection of the altered series to be used in the calculation of
Indicators and Parameters, if not a unique series is available.

@AREA OF SELECTION OF POINTS AND SERIES

The central body of the main window in the software is desighed to manage the
information stored in the database. In its upper left area, a panel can be found - Point Data
— where any point may be selected. Before the selection of any, the window wiill show the
appearance of the sample included in the chapter first contact. Once the user has

selected a point, the window will have the appearance of the attached figure.

| Gectidnde Puntos  Gechidn de Alterzdones Gechidn de Seres

Diato: del Punio: [ atos de Series seociadas al Punio:
[EEHELDT ; [ialns mensuales Datne ciario
EJEMPLDZ g‘:{::;::a\ra ID'.'CS? pistist 20 M=burzl Matral  Akarads Alerad= Costa Habral Hanral  fterads  Aeeeada Coeta, i
: : noogen | SSIS | RS ESE (RS wenas SEE BER. SN CHN. Do
Seric Morsus [NO 19721974 & LD [V] v [ w0 L [ wr ] L]
19741975 &0 [ s [ vo ¢C [ T & (D
Serizs de Valorss Aterados 19751976 3§ O F O Moo @) ) al O b ]
Lédigs [EJEMI_ALTERA  w| 19761977 o702 s [ w0 L [+ L [ & (0
Do [t 197719 wCD = v [ W0 C = W [] W D
S EJEMPLD 197681979 &PCD | s [ w00 ¥C  [¥ #C [ ¥ (0
Sere Diara 5 19737580 3¢ O & 4 #nco @l O al O o
=4 19801981 «PCD [ wio ¥ L0 &C | L [ o 00
Sere Merzus | HO 19811382 wfCD [ wm [V w0 wC I ' 4s [ o [0
19821383 3 E i L Bnco @1 =1 E B Nco
Cadigo del Puntn Lenenda 19821884 3§ O F ] O HENCD @) O &l O & Nco
|EIEMPLI [: 4fin Compleio 19641965 70D [ v [ w0 ¢C [ L [ & 00
o i el Brt |2 Afin Incomrplets 1985198 ] o [ MO0 SR 21 =1 [ wurn ¥
[Pt = - C:Cakcuadocon diaiios To7al: 23 18 18 18 18 18 18 1B 18 18
EJEMPLD D &7 sin datos
3 ; - CO; Afio costéneso
N1 de alleraciones asociadas MEO AP0 no coetanen

M5: S sene caigada

Infoimes a raslizar

IMFORME 1. AR ABILIDAD INTERANLAL REGIMEN NATURAL
IMFORME 12 YARLWBILIDAD INTERANLIAL REGIMEN ALTERADO
INFORME 2 WARIAEILIDAD INTRANUAL REGIMEN HATURAL
IMFORME 2 VAR LB ILIDAD [MTRANUAL PEGIMEN ALTERADD
IMFORME 4 PARAMET ROS HEGIMEN MATURAL e
IMFORAME & PARAMETROS AEGIMEN ALTERADD

IMFORME & CURYAS AMUALES REGIMENES MATURAL v ALTERADO

IMFORME 7& REGIMEN ALTERADD. NDICES DE YWALDRES HARITUAES
INFORKE 7et REGIMEN ALTERADD . INDICES DE AVENIDAS v SEQUIAS

First, the display list included in the panel will bring out, in blue colour, the point
selected. Meanwhile, the labels, named after Code, Description and Number of Alterations
associated to the point, and situated below the list, will include the data registered in the

database.
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In relation to the general information of the Natural Series associated to the Point, it

will indicate if the Daily and Monthly

Series are available. This is shown in Datos del Punto Datos de Senes asociadas al Punto:
. _ [EJEMPLO1 _
the former figure. Concerning the EJEMPLO2 Series de Valores Naturales:
Serie Diaria Sl

Altered Series, if the number of i
Sene Menzual |NO

Alterations associated to the point are
Beries de Valores Alterados:

more than zero, the Codes of the Cédigo | EJEMZ_ALTERA 3|
different Alterations will be Descrip. EJEMPLO
Setie Diaria gl

incorporated into the combo box,
Serie Mensual |NO

and will be ready for use.
Cadigo del Punto
EJEMPLD2

Default, no alteration will be Descripeion del Punto
EJEMPLO

N2 de alteraciohes asociadas
1

selected. If the user acts on that
combo box, selecting some of the
alterations registered, its Description
will appear in its label, showing if the Daily and Monthly Series are available. This is shown in

the attached figure.
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I@AREA OF DATA INFORMATION

v' For any POINT declared in the database, and eventually, for any alteration

associated, this area INFORMS about:
e The data contained in the series selected, by the user, for the analysis.

e The data finally used for the calculations.

When the user selects a point and - optionally — an alteration associated to it, and
some temporal series linked to them is declared, the information associated wil be
displayed. This information will be available in the matrix designed specifically for this,

situated on the right area of the window, as shown in the following figure.

Datos mensuales Datos diariog
=, F.
oo | | M| e | M| cous, | Mot |l | M| fhate | o
Serne Céleulo  Serie Céalculo Serie Caloulo  Sene Célcula
19731974 & CD ' CD (0 «C ¥C « CO
19741975 & CD « CD (0 «C & C « C0
19751976 34 O M F MNco 3 [l a8l F] JENCO
1976-1977 & CD & CD &C0 #C &C wio BB
19771978 & CD « CD @0 «C & C ' C0
19781979 & CD o CD (0 «C v i ' C0
19791920 A4 [l i O gnNco gl Fl gl F] SENCO
1980-1981 & CD W« CD (0 «C wC W C0
19911982 «CD o CD w0 «C #C « CO0
19821983 3% ] P4 ] MNCD @ ] al ] JENCO
19831934 ¢ ] X ] gnco 3| F @l F] JENCO
19841935 & CD W CD w0 oC @ C o C0
109F. 1900 [ 1 o l_l - (AInn] o | | = 1 1 o RICT :
29 18 18 18 18 18 18 18 18 18 18

The matrix shows, for the series and hydrologic* years available, the information

contained in the database.

For any hydrologic year and for any type of series — monthly or daily, natural or

altered - the matrix indicates if the series includes all the data in the year, or not.

* Hydrologic year is that year ranging from the 1st of October till the 30th of September of the natural following year
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In relation to the monthly series — natural or altered -, the years signalled in the matrix
could not coincide with those registered in the database (which only contain the monthly
volumes entered by the user). As for the calculations, the monthly series for any regime are
fulfilled by accumulation of the volumes, from the daily average flows available in that

regime, for those months where daily data are available for all the days in the month.

When all necessary (daily) data are not available in a month, but still there exists
monthly data on the accumulated volume, this will be taken from the monthly series,
previously entered in the database. For this reason, and in relation to the monthly data, the
software indicates if all the monthly data for a hydrologic year have been obtained. Also, if
they were calculated from the daily flows, according with the legend —-CD- included, too, in

the window.

Apart from the available data, the matrix shows the data that are going to be used
in the calculations. First of all, in order for the data of a series to be utilzed, should 15
complete years exist, be those, or not, consecutive. Furthermore, the lack of natural data
entails neither fulfiing the calculations associated to that regime, nor fulfiling those

associated to the altered regime.

The contemporary character of the natural and altered series is a core
characteristic to be known by the
user, before making any discussion on
the results. Ideally, the series should be REMEMBER:

contemporary; thus, the alterations :
v' Data are considered CONTEMPORARY

expressed by the indicators would .
when the natural and the altered series

have no relation with the variability of .
include 15 common complete years, not

the different periods of time used in

necessarily consecutive.

the analysis.

An option would be requiring
that contemporary character for the extraction of the indicators, but this strategy could
leave behind interesting cases. This is why IAHRIS allows the user to get results, even when
the series are not contemporary. Thus, the matrix indicates the contemporary years
available, both for monthly and daily series. There exist some important questions to be
discussed about the contemporary character of the series. They will be analyzed with the

help of the following figure
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Rég. NATURAL | Rég. ALTERADO

1941/42 CCEEEEPERTERETEERED » Periodo con datos en Régimen Natural
1942/43 .
1959/60

Periodo con datos coetdneos
1979/80

~LECIEE » Periodo con datos en Régimen Alterado

2004/05
2005/06

If the period with contemporary data includes, at least, fifteen years, as shown in the
example (21 years from 59/60 to 79/80), and there are other non-contemporary data, the
checks situated below the matrix will become active: Use Contemporary Data for Habitual

Values and Use Contemporary Data for Floods and Droughts.

19721973« CD Il b 4 ¥l SMNCD «C 4| MsD ol M NCD
19731974 D[] i | JHNCO @ C Mso [ S NCO
15741975 & CD o CD ¢ (0 «C oL o CO
[ 197F107c o F e i) LY T N [ cal ] 8 \Tn] h
5 23 15 15 15 15 23 23 i 15 iy
[¥] Usar coetaneidad para Valores Habituales [ Usar coetaneidad para Avenidas y Sequias

There are three options for the analysis:

a) Activate both checks. The software will only use the period with contemporary data
for the extraction of the parameters and indicators (habitual, floods and droughts).
That same period will be used for the characterization of the inter-annual variability
of the natural regime and the intra-annual variability of the natural and the altered
regime. This is the most recommendable option when the number of contemporary
years is only slightly smaller than the number of available years.

b) Only activate Use Contemporary Data for Habitual Values. The software will only use
the data associated to the contemporary period for the analysis of the habitual
data. That same period will be used for the characterization of the inter-annual

variability of the natural regime and the intra-annual variability of the natural and
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the altered regime. For the parameters and indicators referred to floods and
droughts, all data will be used (in the example: 41/42 — 79/80 for the natural regime,
and 59/60 - 05/06, for the altered regime). This is the most recommendable option
when the number of available years is notably bigger than the number of
contemporary years.

Only activate Use Contemporary Data for Floods and Droughts. The software will only
use the data associated to the contemporary period for the analysis of the floods
and droughts. All available natural data will be used for the characterization of the
inter and intra-annual variability of the natural regime (in the example, 41/42 -
79/80). However, this characterization is not possible for the altered regime. For
habitual data, all available years in both regimes will be used. In this case, the
parameters and indicators specifically proposed for NON CONTEMPORARY

SITUATIONS will be calculated (See Manual of Methodological Reference). Except

for specific targets or complementary results, this is the least recommendable

0,

v' When the checks become active, the user will always know the result of

(0]

this action, since the matrix will show the years included in the different
series and the list of reports offered by the software in that case.
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I@AREA OF RESULTS

®

v" For each calculation, the software offers the results in an Excel book. Each

spreadsheet in the book refers to a specific aspect of the regime, to the

parameters for its characterization, or to the indicators of alteration.
v The reports are prepared to be printed in A4 format.

v" The number and content of the reports depend on the characteristics of the
data —periodicity (daily or monthly); contemporary or not; number of years.

The panel named after Reports to fulfill, situated on the lower left end of the window,
will always show the reports that the software is capable of writing, according to the options

previously selected.

In those cases with the appropriate series, and after the user has selected them, the
button for Calculus will become active. Once this button is pressed, the software will
prepare the reports. They will be stored in an Excel book, whose name will be automatically
generated, according to the codes of the point, the associated alteration, and the

required contemporary character for the monthly and daily data.

The location of the file and its definitive hame may be chosen by the user in the

following window:
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Guardar como

Guardar en: | () RESULTADOS EJEMPLO 2 ¥ O E-
iy EE | EIEMPLOE _EIEMZ_ALTERA_COEMNG_COECMD =l
23 EEEMPLOZ_EIEMZ_ALTERA_COEMMO_COEDST xls

Documentos: E_j EIEMPLCZ _FIEMZ_ALTERA_COEMSI_COEDNG, x|s
recientes -;! MPLOZ_EJEMZ2_ALTERA_COEMSI_COEDEL x5

Ezcritonio

2

Mis documentos

- Mombre: | EJEMPLOZ_EJEMZ_ALTERS_COEMSI_COEDSIWs v [ Guacar |

Miz stioz dered | Tpo |.-’-'-.r::hivu::s Microzaft Excel [*.xlz) v| [ Canicelar ]

Files with the results may be read and printed with Microsoft Excel. They include a list
of results, each in a different spreadsheet. All of them show the identifiers of the selected
point and altered regime. The first spreadsheet includes, furthermore, the list of reports
created and the set of available and finally employed data. In the other spreadsheets, the

user can find the different parameters, indicators, and graphics.
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I@EXAMPLE

In order for the user to become familiar with the software, this is installed

incorporating, in the database, two different examples:

cODIGO DATOS
PUNTO ALTERACION NATURAL ALTERADO

Diarios Diarios
EJEMPLO 1 EJEMPLOT EJEM1_ALTERA 1973};’7402[{01;’02 1973,;’740 20~O1;’02
Solo 18 anos Solo 18 anos
completos completos
Diarios Diarios
EJEMPLO 2 EJEMPLO2 | EJEM2 ALTERA 1963};’64 [0 19:97!98 1974,;’75 a 19:97!98
Soélo 23 anos Solo 15 afios
completos completos

Example 1 includes contemporary daily data. Example 2 allows the activation of the
checks, so as to work with contemporary data —-daily and monthly, only daily or only

monthly-, or with all the data, independently of its contemporary profile.

Two Excel files are provided - DATOS EJEMPLO1.xls; DATOS EJEMPLO2.xIs. Each file
includes the natural and altered series (the user may find them in C:\Program
Files\IAHRIS\Ejemplo0). Thus, the user may develop an entire process, from the generation of
the *.csv files, till all the required declarations for the database - point, alteration, series-,
finishing with the calculations and the generation of the reports. The installation software
creates those files in the folder EJEMPLO, installed in the same directory where the user has

located the software (default, C:\Program Files\IAHRIS).

In order to make easier the first approach to IAHRIS, the process driving to the
generation of the results is shown below. Results are referred to daily data, contemporary
for the natural and the altered regime. These are the data included in the file DATOS
EJEMPLO1.xls
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PREVIOUS PHASE

Choose a Code for the Point (maximum, 12
characters) and for the Alteration
(maximum, 12 characters)

In this example, we will use PUNTO_PRUEBA
as the Point Code, and ALTER_PRUEBA, as
Alteration Code

The software is structured
around a database, where the
POINT CODE is the linking
element between that point
and all the available associated
data.

The POINT CODE shall be used
as the necessary information for
all the series that are going to
be used in the analysis of the
flow regime in that point.
Besides, that code will appear in
the different windows and
generated reports, as the point
identifier. Thus, its election must
be careful, and it should always
be considered in the generation
of the data files, since it must be
entered in the header of every
file. By doing this, once the files
are imported into the database,
they will be automatically linked
to their associated point.

CONTROL PANEL

Check the system configuration, to confirm
the semicolon (;) is the list separator, and
the date format dd/MM/aaaa

Checking entalils pressing the
button Control Panel -
Configuration — Options —
Personalize. The list separator
used by the System is shown in
the tab Numbers. Should the
semi-colon not be selected, it
should be marked between the
different available options. The
date format may be verified in
the tab Date, and if necessary,
select the appropriate for IAHRIS
(dd/MM/aaaa)
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Open with Excel the data file and verify:

The decimal separator used by the system

These checks are core,
since any of these
characteristics would
make the *.csv file
useless for utilization in

In the third column of the first line, the point
code must be replaced by the code
selected by the user or the code proposed
for this example: ALTER_PRUEBA

In the fourth column of the first line, the
alteration code must be replaced by the
code selected by the user or the code
proposed for this example: PUNTO_PRUEBA
Press Save As and select CSV Type

Choose the folder where the file is going to
be loaded

The user may save the file with any name.
We suggest:

PUNTO_PRUEBA_DATOS DIARIO_ALTERADO

o (point or comma) is the same as in the flow IAHRIS
) data :
S There are no blank lines M2 AE S checks
[ ]
e There are no blank cells in any of the two LRl ol
columns DATQS_EJEMPLOl.xIs,
both in the NATURAL
and the ALTERED
spreadsheets
Generate the data file, in natural regime, in cvs
format: In the first line, the cell of
e Activate the spreadsheet NATURAL the first column declares
¢ In the third column of the first line, the point |the periodicity of the
code must be replaced by the code data (in this case,
selected by the user or the code proposed |DAILY); the cell of the
for this example: PUNTO_PRUEBA second column declares
e Press Save As and select CSV Type the type of regime (in
e Choose the folder where the file is going to | this case, NATURAL).
be loaded Both words must be
¢ The user may save the file with any name. necessarily written in
We suggest: capital letters
PUNTO_PRUEBA DATOS DIARIO NATURAL
_, | Generate the data file, in altered regime, in cvs
O |format:
x e Activate the spreadsheet ALTERED

In the first line, the cell of
the first column declares
the periodicity of the
data (in this case,
DAILY); the cell of the
second column declares
the type of regime (in
this case, ALTERED). Both
words must be
necessarily written in
capital letters
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NOTEPAD

Check the *.csv files:

Open the folder where the files were
saved

Mark one of these files with the right
button of the mouse, and in the
display list select Open With and
NotePad

Check the data are separated with
semicolon. Check there are no lines
after the final data line

Repeat the check with the other csv
file

IARHIS

Open the software pressing the icon IAHRIS
in the desktop, or pressing IAHRIS.exe after
entering Program Files - IAHRIS

Declare the Point:

Press Points Management

Press Add Point

Enter the Point Code:
PUNTO_PRUEBA

Enter Description (additional
information for the user. Maximum,
20 characters)

Press Accept

It is very important to be sure the
Point Code is exactly linked to
the Code declared in the first
line of the data files

Declare the Alteration:

Press Alterations Management
Press Add Alteration

Enter the Alteration Code:
ALTER PRUEBA

Enter Description (additional
information for the user. Maximum,
20 characters)

Press the display list of the
Associated Point and select
PUNTO_PRUEBA

Press Accept

It is very important to be sure the
Alteration Code is exactly linked
to the Code declared in the first
line of the altered data files
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ACTION COMMENTS

Declare the series:

e Press Series Management

e Press Add Data Series

e Press Examine and explore till finding the folder
with the csv data files

¢ Mark one of the files, for instance,
PUNTO_PRUEBA_ DATOS DIARIO_NATURAL.csv,
and press the button Load, when it becomes
active

e Press, again, Examine, and load the file
PUNTO_PRUEBA DATOS DIARIO_ALTERADO.csv

e Close the window

The windows Code,

Select Point: Description and
Number of associated
In the window Point Data, mark the point alterations will show
2 | PUNTO_PRUEBA the relevant
E information

Once this step is
fulfiled, the Area of
Data Information and
Select Alteration: the Area of
Information of Results
will be automatically
filed out, offering that
information to the
user

Press Calculate

Since the report is an
Excel book, the user
will be able to
manage the data
with the Excel tools

Save the report of IAHRIS in the folder selected by the
user
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@ RESULTS: A PANORAMIC VIEW

HOW DO DATA CHARACTERISTICS INFLUENCE IAHRIS RESULTS?

HOW ARE THE RESULTS PRESENTED?

HOW ARE THE REPORTS LINKED TO THE DATA CHARACTERISTICS?
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I@RESULTS: A PANORAMIC VIEW

IAHRIS is a software desighed to obtain PARAMETERS for the characterization of the
flow regime, both the natural and the altered regime, and INDICATORS, for the evaluation
of the degree of alteration of the flow regime in those aspects with the highest
environmental meaning. Thus, parameters and indicators are the most valuable results
offered by IAHRIS.

I IF CONTEMPORARY DATA ARE AVAILABLE

Table 1 shows the entire range of parameters potentially used by the software for
the characterization of the natural and altered regimes. For the comfort of the reader, they
are shown below. The Manual of Methodological Reference offers the definitions and
specifications for each parameter. Independently of its reading, the following

recommendations should be considered:

] Parameters P1, P2 and P4 characterize the weighted year. Thus, the isolated
characterization of these parameters is necessary for every type of year considered in
the analysis. For instance, estimating P1 requires the calculation of P1l-wet, P1-normal
and P1-dry, which respectively characterize the wet, normal and dry years. These three
values are aggregated in P1, weighting the percentage of each year type in the series
(25 % for wet and dry years and 50% for normal years).

P1 = 0,25*(P1wet + P1dry) + 0,50* P1normal
° Parameters P12, P18 and P19 are specified at a monthly level: P12 October,

P12 November...
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COMPONENTS OF THE

HABITUAL DATA

EXTREME DATA

e ASPECT PARAMETER
Wet year
Type of year
MAGNITUDE Average of the annual volumes yP y e EET
Dry year
WEIGHTED YEAR (P1)
MONTHLY OR i . Wet year
Difference between the maximum and
ANNUAL T f
VOLUMES VARIABILITY the minimum monthly volume along ype otyear Nemmaly el
the year Dry year
WEIGHTED YEAR (P2)
. . Wet year
Month with the maximum and the
SEASONALITY minimum water volume along the year Type of year (P3) Normal year
Dry year
Diff bet th fl Wet year
ifference between the average flows RIE GRVEET
DAILY FLOWS VARIABILITY | associated to the percentiles 10% and ype oty NETE YEET
0 Dry year
90%
WEIGHTED YEAR (P4)
Average of the maximum daily flows Qc (P5)
MAGNITUDE along the year
AND
FREQUENCY Effective discharge Qo (P6)
Connectivity discharge Q conec (P7)
MAXIMUM Ordinary flood discharge (Q5%) Q5% (P8)
VSU‘.‘:ES IOf the Coefficient of variation of the CV(Qc) (P9)
aily flows VARIABILITY maximum daily flows along the year
(FLOODS) Coefficient of variation of the ordinary
. CV (Q5%) (P10)
floods series
Maximum number of consecutive days .
DURATION in the year with g> Q 5% Flood duration (P11)
SEASONALITY (TS BT el G VR i AT 12 values (one for each month) (P12)
with g> Q 5%
Average minimum daily flows along Qs (P13)
MAGNITUDE the year
AND Q95% (P14)
FREQUENCY Ordinary drought discharge (Q 95%)
Coefficient of variation of the minimum CV(Qs) (P15)
MINIMUM DEEPEINTN caily flows along the year .
VALUES of the Coefficient of variation of the ordinary CV (Q95%) (P16)
daily flows droughts series 4
DROUGHTS i i
( ) Maximum number of co?secutlve days Droughts duration (P17)
DURATION in the year with g < Q 95%
Average number of days in the month
. . 12 values (one for each month) (P18)
with a daily flow equal to zero
SEASONALITY (RGN SRR 7 U (el 12 values (one for each month) (P19)

with g<Q 95%

Table 1.- Range of parameters (P1-P19) for the characterization of natural regimes and

contemporary altered regimes.

Table 2 is also presented, once more, including the range of Indicators of Alteration

offered by the software. The Manual of Methodological Reference offers the definitions and

specifications for each

indicator.

recommendations should be considered:

Independently of its reading, the following two
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. All the Indicators referred to Habitual Values are calculated separately
according to the type of year. As a resume of the alteration, the weighted value is

offered.

° The indicators IAH14, IAH20 and IAH21, are specified at a monthly level, and

the annual average of those monthly values is offered.

ASPECT CODE NAME LINKED PARAMETER
IAH 1 Magnltu\c/isll?rfntzf annual
MAGNITUDE : P1
Magnitude of the monthly
IAH 2 volumes
HABITUAL - —
DATA VARIABILITY IAH 3 Habitual var_lab_ll_lty P4
IAH 4 Extreme variability p2
IAH 5 Seasonality of maximum
SEASONALITY values P3
IAH 6 Seasonality of minimum values
IAH 7 Magnitude of the maximum p5
floods
Magnitude of the effective
MAGNITUDE AND Gl discharge P6
FREQUENCY i ivi
Q IAH 9 Magnitude pf the connectivity p7
discharge
Magnitude of the habitual
FLOODS IAH 10 floods P8
IAH 11 Variability f?:;(t)hdes maximum P9
VARIABILITY Variabilitv of the habitual
IAH 12 ariability of the habitua P10
floods
DURATION IAH 13 Flood duration P11
SEASONALITY IAH 14 Flood seasonality (12 values, P12
one for each month)
Magnitude of the extreme
MAGNITUDE AND | "AH1° droughts P13
FREQUENCY i i
Q G Magnitude of the habitual e
droughts
IAH 17 Val’lablhg ;)L tr;ﬁsextreme P15
VARIABILITY Variabil fgh habitual
DROUGHTS IAH 18 ariability of the habitua P16
droughts
IAH 19 Droughts duration P17
DURATION Number of days with null flow
IAH 20 (12 values, one for each P18
month)
SEASONALITY | 1AH 21 DTeVES S L (2 P19
values, one for each month)

Table 2.- Range of Indicators of Hydrologic Alteration (IAH1- IAH21)
for contemporary regimes.
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I IF CONTEMPORARY DATA ARE NOT AVAILABLE

Should this be the scenario, the parameters for the characterization of the habitual

values of the altered regime are different (table 4).

ASPECT PARAMETERS

Average (H1)

ANNUAL :
= MAGNITUDE | Median (H2)
Coefficient of variation (H3)
Monthly average: 12 values (H4)
HAE UL Median average: 12 values (H5)
DATA MAGNITUDE — —
MONTHLY Coefficient of variation inthe month: 12 values (H6)
VOLUMES Extreme variability (H7)

Relative frequency of maximums for each month: 12 values (H8)

SEASONALITY ] —
Relative frequency of minimums for each month: 12 values (H9)

Difference between the average flows for the percentiles 10%

DAILY FLOWS VARIABILITY and 90% (P4)

Table 4.- Range of parameters for the characterization of Habitual Values in altered regimes
when the contemporary natural regime is not available

Also the associated indicators are modified (table 5). It should be noted that those

parameters that characterize floods and droughts (P5-P19), and their corresponding

indicators (IAH7-IAH21), are the same to those used when contemporary data are

available.

‘CODE ‘ NAME LINKED PARAMETER

Magnitude of annual volumes

MAGNITUDE M2 Magnitude of monthly volumes H4

M3 Magnitude of volume for each month: 12 values H4

V1 Variability of annual volumes H3

HABITUAL DATA TRVUNTNT V2 __ Variability of monthly volumes H6
V3 Variability of volumes for each month: 12 values H6

V4 Extreme variability H7

IAH3 Habitual variability H4

SEASONALITY E1l Seasonall.ty of mgx'lmums H8

E2 Seasonality of minimums H9

Table 5.- Range of Indicators of Hydrologic Alteration for Habitual Values, when the natural
and altered regime are not contemporary

It has been clearly stated that results of the analyses depend on the information

entered into the software. The range of situations derived from the data supplied is rather

complex. The two generic cases offered in the previous paragraphs do not fit all the

possibilities. Nevertheless, they could be the initial step for further and more complex

situations. Thus, this manual offers, in the following sections:
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1. Description of the different characteristics potentially supplied to the software by
the data.

2. Description of the range of reports which the software is capable of fulfilling.

3. Flow diagram to guide the user on the way IAHRIS works with the different

combinations of data types and reports.
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IHOW DO DATA CHARACTERISTICS INFLUENCE IAHRIS RESULTS?

The series may be characterized according to the three following aspects:
periodicity, nature and contemporary character. The way these characteristics determine

the results of the software are briefly resumed, next.

PERIODICITY: They could include two types of data: average daily flows (ms3/s) or
monthly volumes (hm3). Each series may only contain data from a type.

How does periodicity influence the results?
If only the monthly volumes are available, results will be limited to three parameters -
P1; P2 and P3-, and five indicators -IAH1; IAH2; IAH4; IAH 5 and IAH6-. Parameters

and indicators will be strictly referred to Habitual Values.

NATURE: The data, be daily or monthly, could be linked to natural or altered regimes.
The natural regime is unique, since two series could be available, one with daily
data and the other with monthly entries. Different altered regimes could be
considered, as many as the user has data on.

How does the type of regime influence the results?
It is essential having the whole natural series, at least, with 15 years of data, not
necessarily consecutive. If an altered series, at least 15 years long, is not entered in

the software, IAHRIS will not be able to offer Indicators of Alteration.

CONTEMPORARY CHARACTER: That is, the data contained in the natural and altered
series, linked to a point in the river, is referred to the same period of time.
How does the contemporary character influence the results?

In an ideal situation, where the most detailed results may be offered by IAHRIS, the
user would have contemporary series, natural and altered, at least 15 years long.
Then, the software would offer, for each regime, the 19 parameters (table 1) and the
21 Indicators of Alteration (table 2), plus the 3 Indicators of Global Alteration (for
habitual values, floods and droughts). Nevertheless, when the natural and altered
series do not have 15 contemporary years (or more), or still being contemporary,
when the user does not make use of this circumstance (in both cases, IAHRIS would
identify the situation as NON CONTEMPORARY), the software would be working with
the Parameters and Indicators specifically associated to this situation (see Manual of

Methodological Reference).
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IHOW ARE THE RESULTS PRESENTED?

To make easier the ordering and systematization of the results offered by the
software, they are structured in REPORTS. These reports are strictly SPREADSHEETS of an
EXCEL BOOK. Each report — spreadsheet - joins notably homogeneous aspects of the results.
Next, a portion of a spreadsheet (report) of one of these books is shown (see the tabs in the

lower end, to give access to the different reports of the book, extracted from the analysis).

REGIMEN ALTERADO
PARAMETROS PARA LA CARACTERIZACION DEL REGIMEN

CODIGO PUNTO-DESCRIPCION: EJEMPLO-Embalse EJEMPLO
CODIGO ALTERACION-DESCRIPCION:  EJEMPLO1-Régimen actual
FECHA: 2012/2007

RESULTADOS
COMPONENTE DEL REGIMEN PARAMETRO
ALTERADO | e u 5

117,24
Afio medio: 40,31

Magnitud Media de | rtaci | <= it
agnitu edia de las aportaciones anuales e ; 0,61
Afio ponderado 50,24
Afio himedo: 52,44
e . : 1 i o oz Aiio medio: 25,18

Variabilidad Diferencia entre aportacién mensual maxima yminima en el afio 2%

Afio seco: 0,20
Afio ponderado 25,79
Afio himedo: DIC-OCT|
Estacionalidad Mes de maxima y minima aportacidn Afio medio: OCT-OCT|
Afio seco: OCT-0CT|
Variabilidad D|feren;|a entre los cauQaIes medios diarios correspondientes a los  Q 10x: 4,78
percentiles de excedencia del 10% y 90% Q s0z2: 0,00
Media de los maximos caudales diarios anuales (Qc): 42,16
Magnitud y Caudal generador del lecho Qe 60,29
e frecuencia Caudal de conectividad Qconec: 91,73
M| Cardtula . Informe n® - Informe nola Informe n®2 - Informe n®3 - Informe n®4 | Informe n®5 . Informe n%6 - Informe n®7a Informe n%7d %

The book of results include, for the practical case incorporated, nine reports

(number 1, 1a, 2, 3, 4, 5, 6, 7a and 7b) and the presentation interface.

Table 6 showed the range of reports which the software can elaborate. This table is
shown below, once more, to allow the user an easy interpretation of this chapter. The user
may become familiar with the content of the reports, by using those generated by IAHRIS

with the data of the practical cases included in the database.
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REGIMEN NATURAL. CARACTERIZACION DE LA VARIABILIDAD INTERANUAL

REGIMEN ALTERADO. CARACTERIZACION DE LA VARIABILIDAD INTERANUAL

REGIMEN NATURAL. CARACTERIZACION DE LA VARIABILIDAD INTRANUAL

del régimen:

Caracterizacién
VARIABILIDAD

REGIMEN ALTERADO. CARACTERIZACION DE LA VARIABILIDAD INTRANUAL

REGIMEN NATURAL. PARAMETROS PARA LA CARACTERIZACION DEL REGIMEN
REGIMEN NATURAL. PARAMETROS PARA LA CARACTERIZACION DE LOS VALORES HABITUALES DEL REGIMEN

REGIMEN ALTERADO. PARAMETROS PARA LA CARACTERIZACION DEL REGIMEN

REGIMEN ALTERADO. PARAMETROS PARA LA CARACTERIZACION DE LOS VALORES HABITUALES (NO COETANEIDAD)
REGIMEN ALTERADO. PARAMETROS PARA LA CARACTERIZACION DE LOS VALORES HABITUALES DEL REGIMEN
REGIMEN ALTERADO. PARAMETROS PARA LA CARACTERIZACION DEL REGIMEN (NO COETANEIDAD)

régimen:

PARAMETROS

Caracterizacion del

REGIMEN NATURAL Y ALTERADO. VALORES MEDIOS DE LAS CURVAS ANUALES DE CAUDALES CLASIFICADOS
REGIMEN NATURAL. VALORES MEDIOS DE LAS CURVAS ANUALES DE CAUDALES CLASIFICADOS

REGIMEN ALTERADO. iINDICES DE ALTERACION HIDROLOGICA: VALORES HABITUALES

REGIMEN ALTERADO. INDICES DE ALTERACION HIDROLOGICA, VALORES HABITUALES (*)

REGIMEN ALTERADO. INDICES DE ALTERACION HIDROLOGICA: VALORES HABITUALES (NO COETANEIDAD)
REGIMEN ALTERADO. INDICES DE ALTERACION HIDROLOGICA: AVENIDAS Y SEQUIAS

Evaluacién
dela
alteracion

Table 6.- List of reports potentially offered by IAHRIS
(*) If only monthly data are available.

REMEMBER:

e The software does never offer, simultaneously, all the reports listed in table 6.

The data characteristics will determine, in all cases, the reports effectively
generated by IAHRIS.
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IHOW ARE THE REPORTS LINKED TO THE DATA CHARACTERISTICS?

The effective influence of the data characteristics on the results -reports- generated
by IAHRIS may be analyzed in the following diagrams. Two practical cases are presented, in

order to make the presentation easier:

PRACTICAL CASE A: ONLY MONTHLY DATA AREA ENTERED

¢El n2 de afios completos es >157

st | Informes 1,2 yda

— —* | FIN

¢El n2 de afios completos en

ambos regimenes es =157

¢El n2 de afios coetaneos es »157

¢El n2 de anos coetaneos = n2 de anos

disponible?
o ND
INFORMES £El usuario guiere usar
1,1a,2,3,4a,5by7b solo los coetaneos?

'" S

INFORMES
1,2,8a,5ay 7c
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PRACTICAL CASE B: DAILY DATA AREA ENTERED

L2 S&lo disponible los informes obtenidos
a partir de aportaciones mensuales

¢El n2 de anos completos es >157
=1 INFORMES
ol 1,2,4y6a

MG Sdlo disponible los informes obtenidos a
partir de aportaciones mensuales

£El n2 de anos completos en
ambos regimenes es »157

¢El n2 de anos coetaneos es »157

¢El n2 de anos coetaneos = n2 de anos

disponible?

INFORMES ¢éEl usuario quiere usar sélo
1,1a,2,3,4,56,7ay7d los coetdneos?
Y
lﬁ NO
Y
INFORMES

1,2,4,5,6 fcynd
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