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Overview

Why are watershed models important for us:
— Mondego Case Study

SWAT-MOHID

— MOHID Time Series editor

— MOHID Time Series Analyzer

— MOHID HDF

— Coupling SWAT with Mohid River Network
SWAT-MOHID application

— Mondego Case Study

Conclusions
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ondego Case Study




Nutrient Loads to Estuary
HARP guidelines (OSPAR)

Annual quantities
e Values in tons/year

e Source Oriented Approach
— Nitrogen - 4121

— Phosphorous - 646 ®
* Load Oriented Approach (river) o
— Nitrogen - 3469 f=2

— Phosphorous - 404 P
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Nutrient Loads to Estuary
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Estuary modeling - Water quality
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Other Case Studies

e Case studies used

mainly publicly
avallable internet
data:

— NASA DEM

— Corine LU/LC

— Europe soil map
— National Water

Institute Precipitations

and flows

Legend

Aplicagao-SWAT
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What i1Is MOHID about?

e Object oriented programing:

— Models - Fortran 95

— Interfaces — dot Net, VB, C#, etc
 Models:

— Grid based

— Variable Time Step

— Water and properties mass conservation

« Solving water related problems
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Why to link MOHID & SWAT?

« SWAT Iis the sum of many simple solved
processes => Complex model

 Mohid tools allow exploring easily SWAT
results to find:
— Input errors
— Concept errors
— Compare with data
— Trends
— Study In high detail some processes
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onnection of SWAT and MOHID
River Network

i

12 L

2

Flow [m/s]

20.00

ica\Bacias\GeneralData\Par diela200m\Mohid GIS Project.mep - [XY. View]

@ Fle Dataltems Acion Tooks OpenGL Window Help

17.50

15.00

12.50

- 8%
AX RBRE N EHHiE W
I
5 350 425 500
o Topography [m]
[m]
O'® PoolsLocation xyz {’_’)
[0 ® TimeSeries.xyz
Drainage Netwark 200m 1
O Stations xyz
3. Station_Precipitacéo horé
Delineationy
0.4, Drainage Network 200m 1 3
0% ThetaP:_200m.det
4% Mannings200m.dat
O34 Conclutifity_200m dat - ) 2
[0 ® DischargePaints xyz
O3 Drainage Netwark 200m.c
14 MDTPradiels_200mSD.d:
O3, ALBU.SHP |
® HRUOUtIets sy K
Start 1 1 | d
End a7 7 " =
Actual &0 eD arge Locatio ’
| = Render All MORIDGIS

Rev| A Save bl [ 25
Sion 1 Drainage Metwaork
Pimlovs B2 b (o 0 ¥ Drainage Network 200m 100ha.dnt

[ # Drainage Network 200m.dnt

W2 Files

# HRUOutlets xyz

< 2
MOHID Discharges File | C:\empDischargelocation.dat Browse..

10.00

Mohid-Swat
— SWAT

7.50

5.00

2.50

00-

0.00—
02-09-2002

| -

Flows Column [SWAT file] 8

ks

¥ Dpen file after being created

vt rnohid comFarurn

Carcel




File Edit

MOHID Time Series Viewer

2 Example MOHID Time serie.txt - Notepad

Format

o lo.2
10 10,3
20 10.3
0 10.1
40 10,0

SERIE_TNITIAL_DATA
TIME_UMITS
Time temperature salinity
<BeginTimeseriex

35.4
ER
35.3
35.5
35.6

<EndTimeserie:

2006 B 1 12 15 50
MIMUTES

44_tabua.rch
Original Header

Localization | |

Localization J I J
Localization K |

Chooze dates

LR e,
INEal Lrate

Time Units

|

EEX

End Date

Initial Date {01.Set-1931 00.00:00

M2

0

2442991

EndDate |14-Jun-1332 00:00:00 ——

15-09-193

o FlowOut_m3/s

| algal_biomass_madl
| ammonia_mg/|

| BOD _mgA

| chlorophyll_a_mg/l
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| ratrite_mgl

o]

Date
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11-07-1932
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11781 2
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MOHID Time Series Analyzer
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MOHID GIS
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Aplication of SWAT-MOHID
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Agriculture census data

% of agriculture area
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Animal Pressures
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Some round numbers

Area of 6700 km?2

1000 mm of precipitation

2000 meters mountain

Agriculture area, Corine-35% Census-20%
About 600 000 people

40 000 catle,150 000 pigs, 200 000 sheep,
50 000 goats and 6 000 000 poultry

/700 year old University (Coimbra)
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Flow results

g0a
G00 I
I:]::l F
£ 004
— Ohzerved Data
i Maodeled Data
200 - —¥
0 f
30-10-1969 22-04-1975 12-10-1930
Data Values
Flow gage station Coimbra Tabua Mucela
Daily Monthly Daily Monthly Daily Monthly
RMSE - Root Mean Squared 88 51 37 25 15 9
Error [m3/9]
R2 - Pearson Product-Moment 0.78 0.91 0.76 0.9 0.69 0.83
Corréation Coefficient [-]
E - Modé eficiency (Nash- 0.69 0.82 0.05 0.27 0.52 0.68

Sutcliffe) [-]
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Weather generator vs independently
measured temperature
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Conclusion

MOHID and SWAT have free access source code. This
has allowed the integration of some aspects of both
models.

The advantage of application of SWAT-MOHID is mainly
the improved capabilities to analyze results.

SWAT seems to be underestimation flows, though the
simulation results in the most downstream station
(Coimbra) has an monthly Efficiency of 0.82 and of 0.69
for dally results.

The preliminary results show agriculture as responsible
for 25% of total nitrogen and 13% of total phosphorous
loads to the estuary
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Future work

e Code development:
— Check-In code changes in to Temple-Texas

— Design a way to mantain new versions of
SWAT and MOHID code compatible

« SWAT aplication:

— Improve data inputs
— Comparisson with Mohid-Land model
— Detailed studies with Mohid-Land model

www.mohid.com



MOHID — LAND model
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Integrated Catchment Modelling
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Integrated Catchment Modelling
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3 MOHID - Microsoft Internet Explorer
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‘A Members Area - Microsoft Internet Explorer

Ficheiro  Editar  Wer Faworitos  Ferramentas  Ajuda ;1"
= = = = = -
i & i | |4 N i il : A | D | - = T 5 2
G Retroceder o \ﬂ ﬂ (g | > Procurar iR Favoritos 6:, : g ,ﬂ [ i ! _&
Endereco '@j hiktpe ey mohid, cornMembersarealindes . asp v | Irpara  Hiperligaches 2
"y
Harne Search Site Map Contacts
Wamrﬂndemngﬁjf'fbef
What is MOHID Login !-li
ow MOHID Work®  Faor registered members, there is available information about keywords used by MOHID, as well as a download
section, with MOHID manuals, software, etc.
MOHID Water INSTITUTO
: ; SUPERIGR
MOHID Land But first, you will need to login: TECHICO
MOHID Soil _
Username(email) |
User Interfaces
Downloads Rassword i |
Maretec
_..-'-'_‘--_._____..r"
Gallery
— change password ] [ forgot password ]
Publications Fir5t-=timEI’F'1ease register I IRRaNOD
W

& & Internet




A Register - Microsoft Internet Explorer
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4 MOHID Software

Name Description

MOHID Installer 4.9 | Mohid Installer {Complete Package - GUI, GIS
& Mumerics)

Mohid Source Code

Mohid Water and Mohid Land Source Code {wversion

W, 9
i—l q_lgjl
S A T MONID This Package includes the MOHID-SWATZ2000 and

MOHID-SWATZ00E, the main input files ready to
use and small help manual
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