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Abstract

TREHS (Temporary Rivers Ecological and Hydrological Status) is a PC application developed for helping
the River basin managers the implementation of the WFD to the temporary rivers. In order to understand
the rationale behind TREHS, the main concepts are firstly introduced in this manual. Second, data needs
and output results are explained. Finally, TREHS layout and user interface are presented and the different
applications are described step by step using screenshots.
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1. TREHS principles: Aquatic States, metrics and gr  aphs

In Europe, the implementation of the Water Framéwviirective (WFD) has been unable to provide a tmtufor
the establishment of the Ecological Status of tenauyorivers because even the river typology id aticlear for water
managers and a matter of controversy for some melse®. TREHS (Temporary Rivers Ecological and ldiatyical
Status) is a PC application developed for helpimg River basin managers the implementation of tHeDWto the
temporary rivers, based in the application of the 7 MIRAGE project results (FP7-ENV-2007-1- 212y and the
derived publications (Gallart et al. 2012; Pratakt 2014; De Girolamo et al (2015). Reading theserke is
recommended for a sound use of the TREHS tool.

The used approach is based on two main ideas:ei)nthcroinvertebrate aquatic life in a temporargastr is
controlled by the temporal succession of Aquatate¥t (AS) or transient sets of mesohabitats oeupini a stream reach
at a given moment, depending on the hydrologicaldimns. ii) using only the statistics of the mal$ with/without
flow, two metrics may be defined that allow the r&tderisation of the regime: the flow permanencd) (&hd the
seasonal 6-months predictability of the period withflow (Sd6).

1.1. The Aquatic States

The ASs summarize the transient sets of aquatimhadstats occurring on a given stream reach atrcphar
moment, depending on the hydrological conditionise Tollowing ASs may be defined as relevant in ¢geelogy of
temporary stream reaches, in a sequence from wettarier. The terms were selected in a way sintiathe widely
accepted grades in aquatic ecology for nutrientiaiity (i.e. Eutrophic, Mesotrophic, Oligotropt)i or pollution (i.e.
Oligosaprobic, Mesosaprobic) that grade from thghést (hyper-) to the lowest condition (A-, hypas¥ing here the
Greek suffix “-rheos” as indicating flowing water:

a. Hyperrheic: infrequently high water (flood) causeajor movement of stream bed alluvium and the dfiftnost of
the aquatic fauna in the reach. In permanent sge#ms state corresponds to flow above bankfidthdarge, but
temporary streams may not show distinct channekda®bservations of temporary streams suggestfibads
cause a strong but short-lived disturbance in aguatmmunities, whereas their occurrence is comsitidnighly
relevant to the health of river systems. In lowdigat rivers of dry areas, overbank floods mayHeeperiods of the
highest biological productivity due to the relea$@utrients from sediments and detritus in the\adll plain.

b. Eurheic: water discharge is high enough to allog ¢lecurrence of all the available aquatic habitatthe reach,
including the abundant presence of riffles, andallow optimum hydraulic connectivity between thevaise
habitats. This is the habitual state in permangaams and the one with the widest range of diggsain temporary
streams; a succession of riffles and pools (maditdts) is the rule, with great variability in matrabitat
conditions.

c. Oligorheic: water discharge is low but sufficieatdonnect most pools in the reach through watedets. Riffles
are absent or limited to scarce rapid flow areasvéen main pools. When few riffles persist, theflgif
macroinvertebrate community can be still effectfge bio-monitoring, but it ends to resemble thatpaiols and
edges, due to decreased flow and increased leattitalbs.

d. Arheic: surface discharge is null or close to zénat, a number of water pools remain in the streaih Iif this is
alluvial, some sub-surface connectivity of wateryroacur, allowing the preservation of the physiaaoical quality
of the water in the pools for some time at ledsthé stream bed is impervious, the pool watersvateerable to
undergoing quality deterioration trends or cycM#en the disconnection lasts for many weeks, thaspi@nd to
disappear (through evaporation) and water qualidy wheteriorate rapidly. In large dryland riversrgigtent pools
(usually named waterholes in Australia) play a ynrole in river ecology as refugia of many spedering the
long periods between flow events.

e. Hyporheic: most of the stream bed is devoid of azefwater in the reach, although alluvium may renveét
enough to allow hyporheic life (alluvium water cent is higher than the field capacity point). Otdyrestrial fauna
may be observed on the surface of the stream hedifice the hyporheic zone may be a refuge forynaanimals
when surface water is absent it should also beideresl an aquatic mesohabitat.

f.  Edaphic: the entire stream bed is devoid of surfeater in the reach and alluvium is dry enoughntpade active
hyporheic life (alluvium water content is lower thield capacity and similar to the surroundingsai terrestrial
locations). The active life in the alluvium is slarito the edaphic life in the interfluvial soilst some invertebrates
may survive in desiccation-resistant stages insdibystrata for some time. Only terrestrial faunatsxbn the surface
and, if the state lasts for many weeks, the rivad tlmay be invaded by terrestrial plants, creatimgite different
ecosystem.
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1.1.1. Getting statistics on the Aquatic States

Statistics of the temporal patterns of the ASsna@@essary for three main purposes: i) to charaetamd compare the
stream regime, ii) to help selecting the more appate sampling calendar given the regime of theash and ii) to help
interpreting the results of the biological samptggen the aquatic states occurring on the samptiatg and the
antecedent months. The basic temporal unit in TREHSe month.

There are three possible sources of informatiorofdaining the statistics of the ASs addressedREHS: Stream
discharge records, stream discharge simulatioresredat with a rainfall-runoff model, and the resatsnterviews made
to the neighbours and users of the fluvial syst€he first and third sources correspond to actugihtes whereas the
second corresponds to a virtual regime that magaiefust the climatic conditions or can also imduthe effect of
human surface or ground water abstractions. In fechporary streams are typically undergauged osghe most
current situation is to have only simulated flowsl @he results of interviews for most of the wdtedies to be managed.

The conversion of flow records or simulations iatpuatic states statistics needs the establishnii¢hteshold flow
discharges that separate the diverse aquatic staiethe flow duration curve can be easily trapslahto an aquatic
states duration graph. An accurate definition esthflow thresholds would be a cumbersome taskimgedany field
observations synchronous to flow discharge measm&snbut in the practice approximate values wdll dufficient,
taking into account the qualitative nature of theatic states and the nature of the use of theiissts.

On the other hand, interviews designed for estimgathe statistics of the aquatic states take adgendf their
qualitative nature, as it is easier to get infoioratfrom people on the frequency of occurrence wfing water or
stagnant pools than on quantitative dischargedowfifig water. But both the number of aquatic stadad the time
resolution had to be simplified in order to obtesbust results from the interviews.

1.1.2. Aquatic States Frequency Graph

The main result of the analysis of the statistitshe ASs is the drawing of the Aquatic States Besqy Graph
(ASFG). This figure summarizes the long-term ASass@al patterns in the form of monthly frequencsccurrence
of the diverse ASs during one water year.

Figure 1 shows a set of 8 ASFGs obtained from di&vstreams in the Mediterranean. The relative itapoe of wet
and dry states throughout the year and the dedreeasonality of the regime may be assessed areglfrom these
graphs. The regimes are ordered with the wettes ame¢he upper part and the drier in the lowest.pEne left row
correspond with the least seasonal regimes (lovabitity among the months) whereas the right rowespond to the
more seasonal ones (clearer differences amongdhéhs).
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Figure 1. Aquatic states frequency graphs for a set of 8 Mediterranean streams. Reproduced from Gallart et al (2012).

These graphs were made for long-term analysiseatrtbnthly scale. THRES allows also the represemtadf the
aquatic states for a single water year, in ordealtow the help analysing the regime control on giamy results.
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1.2. Temporary Regime metrics

The ASFG method given above allows appraisal ofatipgatic regime of the reach, as it describes thennannual
prevalence and timing of aquatic states for a sirezach by month. Nevertheless, the informatiomshis too complex
to be synthesised in a few metrics and it depends® somewhat subjective selection of flow thrédioTo circumvent
these limitations, it may be hypothesized thatdbssation of flow is the key feature defining thyiatic regime in a
temporary stream and, therefore, the statistigssahetrics will summarize the main characterist€she regimes of its
aquatic states, as seen in its ASFG. Thereforeselected the metrics that synthesize the two madradhogical
parameters that are relevant to river ecologydtivation and predictability of periods with and lvatit flow.

These metrics, as used in TREHS are the long-teeannannual relative number of months with flow, (Wking
values between 0 and 1) and the the six-month sabpeedictability of dry periods (Sd6) definedeguation 1:

o :1—(iFdi/iFde (Eq. 1)
1 1

where Fdi represents the multi-annual frequenciégsflow months for the contiguous 6 wetter monttighe year and
Fdj represents the multi-annual frequencies ofo@+fmonths for the remaining 6 drier months. Wet dng 6-month
periods mean here those with fewer and more zew-ftequencies, respectively. This variable is disienless and
takes the value of O when zero flows occur equiipughout the year in the long run and 1 wherthadl zero flows
occur in the same 6-month period every year. Wherrégime is fully permanent, this metric cannocbeputed, so
the value of 1 is set to indicate full predictaili

1.2.1. Temporary Regime Plot and Types

The metrics obtained for diverse streams can berhebmpared if plot in the Temporary Regime PIBRPR) as
shown in Figure 2. In this figure, the metrics dam¢a for the same streams of the Figure 1 are shbwthis figure, four
sectors representing the four temporary regimestypere defined by Gallart et al (2012): Perenri®l (ntermittent-
pools (I-P), Intermittent-dry (I-P) and Ephemer).(

This plot can be used to compare the regimes adrsievstreams. In the example shown in the Figuiecn be
observed that the wetter (upper) streams in ther€id) appear in the right part of the plot (high taktrics), whereas the
more seasonal appear in the upper part here (i§mtetrics).
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Figure 2: Plot of the temporary regime metrics Mf and Sd6 obtained for the same streams shown in the Figure 1. The
four sectors represent the diverse types of temporary regime: P: Perennial; |-P: Intermittent-pools; 1-D: Intermittent-
dry; E: Ephemeral. Reproduced from Gallart et al (2012).

Another function of this plot is the comparisontleé metrics obtained for the same stream when shvsources of
information are used. This means, for instance,cthraparison of the potential regime obtained wittaiafall-runoff
model with the regime obtained from flow recordsneighbours interviews. In this case, it is possitdl analyse the
alteration of the regime resulting from human astivmpacts such as water abstractions. Both theliian distance
between impacted and unimpacted regimes and tmsiticms between regime classes may be compardd tinvgt
standard errors of the metrics in order to assesgasure of regime alterations. An example of tisis of the TRP is
shown in Figure 3.
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Figure 3: Plot of interannual Sd6 versus Mf metrics in actual (black points) and natural conditions (red points). Error
bars show standard errors. Arrows linking two corresponding points represent the degree of hydrological alteration.
Taken from De Girolamo et al. in press.

2. Data needs

The main unit of TREHS is the monitoring statiorthin a water body, as defined by the WFD. This aptte
possibility that the same water body have divetssam regimes. The diverse kinds of informatio¢ofed to TREHS
are of three types: i) Identification and locatiprilow data iii) interview results.

2.1. Identification and location data (heading page)

Name of the monitoring station, textual name as commagied by the corresponding Water Authority
Synonyms and description: Other names eventually used for the same statfitengisstream reach. Textual
description and any other information relevanti® site.
Code: it is formed by a sequence of hierarchical codes:

Member State

River basin district

River basin

Water body

Monitoring station
Location: ETRS89 longitude and latitude in geographic degee®l decimal fractions. Altitude in metres a.s.l.
Observations: Any relevant information, such as the existencknafwn pressures on water quantity or quality
by the monitoring station.
Group selection: The current station can be assigned to a newtanegroup of stations (by any criteria such
as location, geology, land use...)

10
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2.2 Hydrological information

TREHS uses essentially qualitative information @tgustates and flow-no flow statistics) but, as thore usual
hydrological information is in quantitative valuekwater flows, this kind of information can be irigo the tool in order
to appraise the statistics of aquatic states amwdflo flow metrics. Flow data units in TREHS are s (cubic metres
per second or cumecs), usually averaged for aghefione month.

It is expected that flow simulations obtained wéth operational rainfall-runoff model will be avdila for most
water bodies. TREHS does not provide any origilwad fsimulation, but uses any available simulatiagpjcally under
assumed natural conditions or eventually includiogne water quantity pressure. Occasionally, flovords from a
gauging station may be available for the monitorgtgtion or water body. Finally, TREHS includes ailfty to
incorporate estimates of flow regime obtained fiatarviews made to water users of stream neighbours

The management of flow information obtained fromdelosimulations or gauging data are analogous, edsethe
information obtained from interviews is directly afialitative nature and is being managed in a iffeway.

2.2.1. Flow data or simulations (Obs. Or Sim. pages , DATA banner)

The following information is needed:

- Date of the data entry

- Author’s name, or person entering the data

- Observations such as the name of the model or the gaugingatati

- Mode data: modelling origin of the data, natural oresdt simulated flows and periods of simulations if
different

- Threshold: flow value threshold corresponding to actual ®nm; this is needed for some flow simulations or
records that do not properly identify the cessatibfiow.

- Monthly flow data must be input using a grid formatith the columns corresponding to the months (13
columns, year number and monthly flows from OctotweSeptember) and the lines corresponding to water
years. TREHS is able to accept this format by capyg-paste of nearly any table from a document, word
processor or spreadsheet. The system asks folotmauhits after the table has been accepted, aoseswently
the data are transformed into monthly averaggd’m

2.2.2. Setting flow thresholds between Aquatic Stat  es (DISTRIBUTION OF DISCHARGES banner)

The conversion of flow statistics into aquatic ssastatistics needs the establishment of the ffwesholds between
aquatic states. Although a precise determinatiothe$e thresholds is a cumbersome task, becauseisheot usually
the adequate information, in the practice and apprate estimation is sufficient because the subsetjuse of it is only
of a qualitative nature. TREHS proposes an autadriaterim set of flow thresholds based on givewtitms of the peak
observed discharge; the values of these fractiange set in the tool settings.

Once the DISTRIBUTION OF DISCHARGES banner has bselected, the AUTO knob will set the automated
thresholds. If the distribution of the aquatic stafcolours) is not satisfactory, the thresholdy ha modified by
dragging the round knobs in the upper part of tiaglg to the left or to the right sides in orderdepectively decrease or
increase the threshold flow value. The flow valireri3 s-1) and exceedance frequency correspondiriet aquatic
states are shown close to the round knobs.

2.2.3. Managing Interviews

Interviews made to the fluvial system users andhtsurs are recommended for getting several kifidsfarmation
on the fluvial system, but here only the informatihat can be used for assessing the statistitlseoAquatic states as
well as and the value of the temporary regime meis analysed.

All the information is to be entered in the INTERRWS EDITOR:
A SECTION: heading of the interview

Date of the interview

- Ref. user’s reference for the interview

- Interviewer: name of the person who made the interview

- Interviewed: name of the person who answered the intervievstipres
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- Validated: in the case of this interview is accepted, wébards to the consistence with the other informaito
must be validated before being taken into accaamsdibsequent analyses, graphs and metrics.

B SECTION: general questions on the temporary regime

- (1) Occurrence and overall frequency of streamrdyyi
- (2) Occurrence and duration of the arheic statel§)o
- (3) Occurrence of the Hyporheic state (no surfaaters but saturated alluvium)

C SECTION: Array of the seasonal frequencies of three summdritates

This array has four columns (seasons) and thres (@wmmarized states). The figure in every onehefdells
represents the frequency in months (may be fraafjahis state occurs in the long term. Every calumust sum 3,
which is the number of months of every season. aisbe summarized as:

- Number of months when water flows during every saas
- Number of months when stagnant pools occur in eseagon
- Number of months when surface water disappeargdryeseason

This information, after validation of the interviews used to calculate the Mf and Sd6 metrics andiraw a
simplified ASFG.

3. Output results

TREHS manages the input information to calculatériceeand generate graphs; from this output, tiggnre of the
station is classified, the best periods for biotagjisampling may be proposed, and a first assesswfi#ime hydrological
status (degree of conservation of the natural Hgdrcal regime) is made. Nevertheless, beforefittad diagnostics on
the hydrological status are attained, the actuaifan expert user is needed in order to takeantmunt the information
not automatically generated by the tool.

Graphic and metric results are separately obtaaradi shown in the diverse pages corresponding tadiverse
sources of information managed: observed discha(@s), simulated discharges (Sim) and intervied&ndard
deviations of the metrics are also shown, basetth®@annual values for observed and simulated flawd,on the results
of the diverse interviews made in the correspondiage. These partial results are gathered togaththre station
heading page as well as in the report that candiered for the station.

The overall automated results consist of:

- The values of TREHS metrics obtained from the thypes of information: flow simulations, flow reds and

interviews.

- TREHS stream regime classifications correspondinghe metrics obtained with the three diverse typkes
information

- Prescribed stream regime, based on the regulassnsd by the Member State in the transpositich®WFD,
if applicable.

- Normalized Metric Distances (NMD) in the TRP (Edelan distance divided by the maximal standard
deviation) when comparing simulated versus obserasdwell as simulated versus interviews metrics
determinations.

- Interim determination of the hydrological statusngsthe following criterion: NMD<1: good; 1<NMD<Zair;
2<NMD<3: poor; 3<NMD: bad.

From these results and taking into account allitfiermation behind, the expert user is then invitednsert the
following outcomes:

- Determination of the hydrological status of thdista

- Recommended biological sampling periods, with aessment of the probability of finding a range aiatic
states during these periods.

- Recommendation of using alternative methods foessng the ecological status when the stream regiaies
common aquatic biological methods impracticable.
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Finally, TREHS can be required to produce a detaigport with all the relevant information fromiagle station, or
a listing of the main results obtained for all #tations included in a group, a River Basin, a Rhasin district, or a
Member State.

4. TREHS layout and user interface

Subsequently, a set of TREHS screenshots are cotadhan the shake of clarity when using the appilica

. TRENS - Temporary Rivers Ecological and Hydrological Status [E=rey =)
@ g " Settings Iz_'rngus
wneuwe (N -]
Maps server: [ NASAL -
Working file: CATREHS150615\TREHS.mdb -
Max. discharge (Hiperheic): 0.05 % respect to absolute maximum
Beginning Eurheic: 0.01 % respect to masx discharge
Beginning Oligorheic: 0.005 % respect to masx discharge

NOTE: The beginning of Arheic is taken from the minimum discharge in the discharge analysis form
Member state regime reguiations

[¥] Show interactive map (requires resetting the application)

Life
TRivers

Screenshot 1. TREHS settings and starting pop-up.

The settings page of TREHS is shown in Screenshtitid selected clicking on the gear ico®)(in the heading
banner. This page allows selecting the main adjeistsnof the application:

- Language used

- Online server for the maps

- Name of the data base used in the exercise (newtant)
- Default threshold discharges between aquatic states

- Member state regulations for prescribed temporagjymes
- Toggle of the Interactive map display

When any page is shown, clicking on the view icen, (the sig@ windows with the interactive map and the station
tree is shown as in Screenshot 2.

13



LIFE13 ENV/ES/000341 « The TREHS Manual

T TREHS - Temporary Rivers

Status [E=RIE =)

ical and

& INTERVIEWS
4 Sim
4 Obs
B report
* Riu Brugent

* Torrent del Puig
> 06-Gaia
» 10-Liobregat
» 22-Muga
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% INTERVIEWS
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STATIONS
o LANGUAJE: | EN_ ¥
3 Maps server: [ Nasa1 -
Working file: C:\TREHS150615\TREHS.mdb -
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o Q . Max. discharge (Hiperheic): 0.05 % respect to absolute maximum
° 9 Beginning Eurheic: 0.01 % respect to masx discharge
8 ’ Beginning Oligorheic: 0.005 % respect to masx discharge
9 o NOTE: The beginning of Arheic is taken from the minimum discharge in the discharge analysis form
Member state regime regulations. | ES v
4 ES-Espaiia A =
4 100-ACA 7] Show interactive map (requires resetting the application)
» 03-Alforja
> 11-Besds
» 19-Daré
4 05-Francoli o

> Capgalera de la Glorieta fins a I'EDA

> El Francoli des de la confluéncia de

4 El Francoli entre el riu d'Anguera i €
4 El Francoli entre el riu d’Anguera i

* Riu Glorieta des de I'EDAR d'Alcove

4 Capgalera del Ridaura fins a I'EDAR
4 Capgalera del Ridaura fins a I'EDAF

x

Screenshot 2: TREHS settings page showing the lateral windows with the interactive map and the stationstree.

The interactive map can be zoomed rolling up andndeards the mouse wheel and the working stationg Inea

selected by clicking on the respective icons inrttap.

The stations tree shows the hierarchical arrangewmfemember states, River Basin Districts, RivesiBa, Water

Bodies and Stations. The categories may be collbpsextended by clicking on the triangles and asroespectively,
and the stations are selected when clicked.

When a new station is to be added, it is necegsasglect the plus knolg] in the right lower corner, and a window

pops-up for introducing the Member State and theenaf the station (Screenshot 3).

f [ESERX)
T New station =RIC)

STATE

NAME OF THE STATION

‘ @ Subsequently the remaining information associated to the CANCEL oK
station may be added or these data may be modified. |

T —rerrrTeT—

Screenshot 3: Pop-up for the addition of a new station.

14
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= TREHS - Temporary Rivers Ecological and Hydrological Status [E=SEE)
@ g Station t - El Fr li des de la confluéncia de la riera de la Selva fins al mar I%JREHS

ID (auto) NAME

17 ElFrancoli des de la confluéncia de la riera de la Selva fins al mar

DESCRIPTION

Sim: Unitat 5019

CODE
STATE __ DISTRXCTY BASIN B00Y STATION LOCAL ADMINISTRATIVE CODE GROUPS

ES 100 05 140 0 0500140

El Francoli des de la confiuéncia de la riera de 1a Selva fins &
Francoli
ACA
Espafia
1T BELONGS TO THE GROUPS
LOCALIZATION Camp de Tarragona 2]
LONGITUDE LATITUDE ALTITUDE (m ASL)
123434 411574 27
o

KNOWN PRESSURES
Water abstractions for irrigation

Obs: Francoli (Riu Francoli A E.A. A0079 Tarragona)

— ‘,_/ = OBSERVATIONS
b = T e S k
DIAGNOSTICS
METRICS AND REGIME Prescribed regime: Temporal ES OPTIMAL SAMPLING PERIODS
mf Sd6  Norm.Dist.  REGIME SAMPLING PERIOD PROBABILITY
Simulation 0.976/ 0.867 Permanent Eurheic November - June P>0.85
Gauging... 0.896/ |0.966 | 5.0 . Intermittent - pools Oligorheic - Arheic
Interviews 0.833| |1.000 | 1.7 Intermittent - pools Hyporheic July - September P>0.20
HYDROLOGICAL STATUS COMMENTS
STATE
Moderate
CRITERIA
Metric distances - Pressures
Analysis of
[@ discharges H rtport]

Screenshot 4: heading page of a station with the general information and the overall results.

The heading page of the station is shown whensigliscted (Screenshot 4).

This page allows the input of the general infororatdf the station in the upper part and displagsadterall results
and diagnosis in the lower part, when all the detee been provided. Before typing it is necessaryetect the pencil
knob in the lower tool bar, and the introduced infation can afterwards be validated or cancelledsélecting

respectively the OK of the recycle knobs in thedotool bar.

Once a new station has been introduced, it is sacg$o select in the item ‘new discharge analyisishe tree of the

left window to open the flow data. This can be dated or observed flows.
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. TREHS - Temporary Rivers Ecological and Hydrological Status =B [
EJ I 'ﬂ' I Analysis of discharges - El Francoli des de la confluéncia de la riera de la Selva fins al mar // Sim E TREHS
DATA DISTRIBUTION OF DISCHARGES. AQUATIC STATES
STATIONS ‘ ‘ ‘
‘ ﬁ‘ ID (autc) REFERENCE OBSERVATIONS MODEL
4| 37 Sim [¥] Data obtained from a model
DATA _ AUTHOR PERIOD TYPE OF REGIME
e 03/12/2014 * llaton - ST @ Natural
: A % Altered
THRESHOLD...
e 0025 m3/s
o Water year | OCT NOV DEC AN FEB MAR APR MAY JUN L AUG SEP
AR -
Ei Epalia T Minimum 0000000  0.000381 0.000000 0059361 0025875 0.015982 0003805 0057078  0.029300 0.000000 0000000  0.000381~
12“(')?;' . Average 1741407 1661606 1931152 2093829 1434505 1771303 1755458 1819723 1041109 0527943 0419571  0.865271
. 11-5 o Maximum 20820528 0478311 8041476 15337139 4923135 8801172 25804414 15987823 6385845 3019406 1652588 7.72335{
4 Ds‘f’ 40-41 0000000 0000381 0.000000 0685603 0297945 0217275 0504186 0295662 0932268 0464612 (0565449 0419711
-Daré
4 05 Francoli 4142 0832572 1323440 1597900 0740487 0564688 0SIT6TL 5754185 2861492 2527778 1967823 1100457 4426180
v 2 ; 4243 2269406 3023073 1736682 1280061 0063470 2694064 1513318 0728691 0417047 0295662 0257610 0755706
Capsalera de la Glorieta fins a I'EDA
e . N 4344 0347032 3025875  7.256469 2135845 2535008 2291857 1294140 0576788  0.640030 0414764 1652588  2.024734
rancolf des de la confluéncia de
4 1 Francoll des de la confluncia d 44-45 1116438 0894977 (0.842466 1299087 0677702 0598554 0363775 0192542 0.044521 0008752 0004566  0.000381
& INTERVIEWS 4546 0009513 0466514 (0487062 1681126 0894597 0752283 2110350 8607685 2084094 L176560 0990107  0.84703:
& sim i 46-47 1087519 1224886  (0.899163 0867159 0894597 1434551 0.856545 0502283 0198630 0128615 (0074962  0.15296¢
4 Obs 47-48 0186454 0203196 (0310122 0340183 0177702 0143455 0141553 0062024 0029300 0123288 (0016743  0.02054¢
8 report 48-49 0046043 0050989 (0.069254 0059361 0025875 0015982 0003805 1434551 0359589 0156012 0119482  0.3531
* Hl Francoli entre el riu d'Anguera i ¢ 49-50 0530822 0282725 0306317 0264079 0167808 0117960 0081050 0390411 0071157 (0033486 0030061  0.03614¢
* Riu Brugent 50-51 0041476 0052852 1568113 2378995 2031963 5087032 1495053 3.380137 1203957 0774353 0837519  0.625571
* Riu Gloricta des de I'EDAR d'Alcove 5152 1886506 9478311 3.061263 1829528 2160578 2321918 1217275 1148402 0504947 0290715 0220320  042085%
* Torrent del Puig 5253 0461568 1021309 0.649163 0558380 0401446 0324581 (0162861 0057078 0312024 0289193 0080670  0.09208%
* 06-Gaia 5354 0387367 0253425 0952055 0574962 1046423 2329528 2187215 2447489 1250381 0712329 0522070  0A7TA88E
* 10-Liobregat 5455 0501142 0AB66B2  0A75647 0685312 1376332 0954718 0546043 0335236 0302511 0135464 0316210 046461~
» 22-Muga < |+
* 16-Ridaura 263E+1
» 07-Riera de La Bisbal o
: % = 213E+1 -—
- - e
31-Riera de Pineda z e
* 15-Riera de Tossa E 163641 — MIN
» 02-Riudecanyes z
> 20-Ter 8 113841
* 14-Tordera S
* 003-Torrents Tarragona
4 102-CHE 129E+0
2 DEC AN FEB MAR APR MAY JUN JuL AUG SEP
v
C 8] + [o](®

Screenshot 5: Display of the simulated flows data page.

An example of the data page of simulated flowsdastation is shown in Screenshot 5. The user hatate the
heading information, to copy and paste the datd, gmd to add the zero-threshold discharge, ifithisecessary given
the type of the model used.

Once the flow data grid is in the system, the mep is the selection of the ‘DISTRIBUTION OF DISERGES’
button in the heading bar. This opens a new winddtly the flow duration curve (distribution functiaf discharges),
the fitted log-normal distribution (just to visusdi eventual anomalies of the data) and the reldtaguency of the
aquatic states in colour bands (Screenshot 6).
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* Riu Brugent
* Riu Glorieta des de I'EDAR d'Alcove
* Torrent del Puig
* 06-Gaia
» 10-Llobregat
*» 22-Muga
» 16-Ridaura
* 07-Riera de La Bisbal
* 31-Riera de Pineda
* 15-Riera de Tossa
* 02-Riudecanyes
> 20-Ter
» 14 Tordera

* 003-Torrents Tarragona
4 102-CHE

» 01-Ebre
pall v

LOEL

. TREHS - Temporary Rivers Ecalogical and Hydrological Status =B8] X
= ] I;g ’ 'ﬂ' Analysis of discharges - El Francoli des de la confluéncia de la riera de la Selva fins al mar // Sim E TREHS
DATA DISTRIBUTION OF DISCHARGES AQUATIC STATES
STATIONS = | |
|§| Discharge in m3/s
pad
Alger 5
o b
4 ES-Espaiia il ~ LogNormal
4 100-ACA £ e - Observations
= i
> 03-Alforja b
g
> 11-Besos g
> 19-Daré £
g
4 05-Francoli =
* Capalera de la Glorieta fins a 'EDA
4 El Francoli des de la confluéncia de
4 El Francoli des de la confluéncia o
& INTERVIEWS 5 a
& Sim v T i@
é Obs LoEs0 0 = 'S
B report o £
3 8 <
* El Francoli entre el riu d'Anguerai ¢ [ = |
s N

10 15 20 25 30 35 40 45 50 55 60

Filter x

Exceedance frequency (%)
Wb (LB

EIE)

Screenshot 6: Distribution of discharges and aquatic states for the simulated flows in a station.

The flow thresholds separating the aquatic statéisis window are initially those selected in tledtings page. These
thresholds may be modified if there is some add#ianformation or the initial results are not apgriate, by selecting
the pencil knob in the lower bar and moving leftrightwards the circles above the colour bars.

Once the flow thresholds have been accepted, tkestep is the display of the ASFG available byesthg the
‘AQUATIC STATES' button in the header. This pagesls the monthly frequencies of occurrence of theatiq states
in numerical form and in graphic form. It also shotlve mean and standard deviations of the two teampmnetrics.

Furthermore, it is also possible to show the o@ne of aquatic states and the values of the radiconly one
year. The corresponding aquatic states are shoartaloured bar below the temporal axis of the lgi@zreenshot 7).
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T TREHS - Temporary Rivers Ecolagical and Hydrelogical Status =@ = |
E Qg ﬁ Analysis of discharges - El Francoli des de la confluéncia de la riera de la Selva fins al mar // Sim E:THEHS
Keamrons DATA | DISTRIBUTION OF DISCHARGES |  AQUATICSTATES |
— ocT NOV DEC AN FEB MAR APR MAY JUN UL AUG SEP
\Q\ | Hyporheic 33% 17% 17% 0.0% 00% 17% 17% 0.0% 00% 33% 100%  50%
| |Arheic 33% 33% 17% 17% 17% 00% 00% 33% 67% 83% 50% 83%
| Oligorheic 17% 0.0% 0.0% 0.0% 00% 17% 17% 0.0% 33% 83% 150%  67%
"""" Eurheic 833%  867%  883%  O9L7%  967%  B83%  933%  883%  867%  BOO%  700%  783%
| Hyperrheic 83% 83% 83% 67% 17% 83% 33% 83% 33% 00% 00% 17%
e | Long term For ane year - —
o Flow permanence (Mf): 09764 00079 Water year ME 07500
4 E5-Espaiia = Seasanal predictability (Sd6): 08667 = 0.0165 “mf‘“:] Sd6: 10000 |+
4 100-ACA
» 03-Alforja 100%
> 19-Daré 90%
4 05-Francoli | i
» Capgalera de la Glorieta fins a I'EDA
4 El Francoli des de I confluéncia de R
4 El Francoli des de Iz confluéncia df 75%
& INTERVIEWS | 70%
4 Sim 65%
4 Obs
B report b w0
S 55y
» El Francoli entre e riu d'Anguera i € 3 9
* Riu Brugent £ s0%
* Riu Glorieta des de I'EDAR d'Alcovel 15%
* Torrent del Puig i
* 06-Gaia
* 10-Liobregat -
> 22-Muga 30%
* 16-Ridaura | 25%
» 07-Riera de La Bisbal | 20%
* 31-Riera de Pineda )
* 15-Riera de Tossa 1 E
» 02-Riudecanyes 103
» 14-Tordera o, = s
* 003-Torrents Tarragona ocT NOV DEC JAN FEB MAR APR MAY JUN uL AUG SEP
L L E il L J x ==
o Ll o B Hyporteic  [] Aeic [ Oligorheic [[) Eurtheic M Hyperrheic

~ [=n- (i |8 2] el

Screenshot 7: Aquatic States Frequency Graph window. The lower color bar shows the occurrence of aquatic statesin
the water year selected (1941-42)

The same steps are to be made if there are obsBovedecords for the selected station. As thisas common, the
usual next step is the management of interviewdrcorresponding window (Screenshot 8).

This page allows the creation of a new interviewsbiecting the plus knob in the heading bar, andremg all the
responses to the questions. When the monthly frege® of the simplified aquatic states are entdarezisystem warns if
the sum of a column is not 3 months.

Once the new interview is entered, it is necestamecide if it is to be taken into account fortfer analyses, by
selecting the ‘Validated’ box. After several intews have been included, they appear in the Igfeupvindow, along
with the resulting values of the metrics. The lovedt windows show the results of the set of intens in a TRP as well
as in an ASFG.

After all the available information has been erddéréo TREHS, the next step is the analysis ofdiverse sources of
information as well as the comparison with othegikable stations. This can be made by selectingrRe knob in the
upper banner.
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. TREHS - Temporary Rivers Ecological and Hydrological Status

P |

El=

“‘ I INTERVIEWS - El Franceli des de la confluéncia de la riera de la Selva fins al mar // INTERVIEWS

Iz TREHS

INTERVIEWS EDITOR

INTERVIEWS SELECTOR

N ME 5d6 VAL
1 10000 10000 [
07500 10000 =
3 o700 1ooog Y]
TRP FROM INTERVIEWS

1

08

06

S04

3

02

M
AQUATIC STATES

1005
a0
808
705
605

s
405
£l
205
10%

2

Awtmn Winter

Samples:

Sprng

010203040506070809

A  General information

DATA
23/02/2015  ~

REF. INTERVIEW INTERVIEWER

PLIFG M

INTERVIEWED
Antonio Barbero

(2] el e [(a]®)

Summer] ¢ |

Flow permanence (Mf}: /4

B Information on the main characteristics of the stream
(1) This stream:
) Never gets dry
@ Gets occasionally dry (between 1 and 3 months)
) Gets often dry (between 3 and 9 months)
@I usually dry (more tan 9 menths) How many days per year does...
{2) When water does not run, do water pools remain? @ YES & nNo How mary
(3) When there is no surface water, can water be found under the alluvium? @ YES 2 NO
 Information for estimating the metrics and relative frequencies of the aquatic states
Autumn Winter Spring Summer
Flowing water 3 3 3 9
. b . b . b .
Paoals 9 9 9 9
‘ b ‘ b ‘ b ‘
Dry 0 0 0 3
‘ b ‘ b ‘ b ‘
R Mf 0.7500 Sdé: Jx 1.0000
0.8333 @ 0.1179
10000 & 0.0000

3 Seascnal predictability (Sd@): /4

- [¥] Validated

days they
fast?

Screenshot 8: Interviews manager window in TREHS.
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The analyses shown in this page may be seleatedtfie options in the upper part. It is possiblsttow the current
station, those belonging to a statin group ortall $tations in the current data base. The datzs@an also be selected
by choosing Models, Discharges or Interviews. Ybg error of the determinations can be viewed bgrebars or

The average values of the metrics as well as thdidean distance between several points in thehgim be
measured by selecting groups of points (Screer&hot

As stated before, this graph allows the comparigbithe data obtained from diverse stations. As sample,
Screenshot 10 shows the display of all the datahén current data base, note that most of the paimgsred,
corresponding to simulated flows.




LIFE13 ENV/ES/000341 « The TREHS Manual

T TREHS - Temporary Rivers Ecological and Hydrolegical Status @E‘g

El TERP] l & TRP Graph -EYTREHS

Stations: @ Present O Group - & AN Data: @ [V] Models [ 3| Discharges Interviews

Standard error: [V] Ellipses Bars Other: [ Station ref.
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Screenshot 9: TRP shown for the current station. The average metrics and the distance between the simulation results
(red dot) and the gauging station (blue dot) is shown in the lower window.

r = Bl
T TREHS - Temporary Rivers Ecological and Hydrological Status lilm
El &5 l # ITRP Graph '% TREHS
s S

Stations: ) Present () Group Tarragona [2]| - @ Al Data: @ [V] Models oF Discharges Interviews
Standard error: [7] Ellipses  [7] Bars Other: [] Station ref,
1 T A = LU
0.95

0.9

0.85 l—é-i’_ﬁ...a %
08 \ 8
0.75 r@'

07 T -
0.65] = @
06 = T

i _;" i—;--l l--_f_i &
05 [ = I

045 S
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035 — = T:
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=
+—if -I
025 | ,_;‘:,_"_'* — by I § |
0.2 I I F"_‘
015 _‘__;_‘ >
1

0.1 &
0.05

Sdi
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[

o Select several points for obtaining combined statistical results.

Screenshot 10: TRP shown for all the data available in the current data base.
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