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Context

Joint research project between IGB Berlin and BGS (England):

- Leibniz Institute for Freshwater Ecology & Inland Fisheries (www.igb-berlin.de)
- British Geological Survey (http://www.bgs.ac.uk/ )

Purpose:

 Modelling of nitrogen and phosphorus fluxes in the Hampshire Avon
catchment using MONERIS

* (Model comparison of three different models (MONERIS, INCA, Feflow) )
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Short Introduction i

Why model nitrogen and phosphorus fluxes in rivers?

* Eutrophication = harmful effects on river ecosystems

* Europe: about 56% of rivers in moderate / poor conditions

* Research needed to improve management
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Source: Wikipedia
Commons [1]
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Some basic terms
Sub-catchments (AUS)

N & P Emissix
Input

minus retention

nutrient load — tributaries

—— main river

\ river catchment
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Agriculture
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point sources

diffuse sources
Source: modified after Venohr et al. [2]



MONERIS :

MOdelling Nutrient Emissions in Rlver Systems

* Fully documented & published
» open software product

City, country, river:

Modelling and managing »
nutrient pollution in lakes and rivers m,neris

Website: model description, methods, projects
http://www.moneris.igb-berlin.de
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Model Concept

Scenario
Manager

Topography

saurEpms
Tesnrod

Ground-

Loads and
Concentrations

Cost-Effectiveness-
Analysis

. External framework Pathways O

‘ Catchment characteristics Surface waters

Source: Venohr et al. [4]



Model concept

Purpose:

Calculate on a monthly & annual

basis:
Loac

« emissions from different
pathways for each analytical unit

« resulting loads in surface waters

* (scenarios, e.g. on effects of
climate change and different
management options)
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Hampshire Avon
Modelling

River Avon

Hampshire Avon catchment,
South-West England

2000 - 2010
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Workflow

Output: N&P
loads from
pathways &

S DR i
Wslrisici=bobiill [um different } a5

" runoff calibration

scenarios

data data model ] model
collection preparation calculation J [ sensitivity ] validation

analysis
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data collection

internet research on available data
literature research data processing

mails, mails, mails

GIS assembling the database

time series data

river flow :
Model input data global radiation
population numbers
landcover
Catchmgnt Atmospheric N & P
River course boundaries deposition
GB sewage data Research
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Workflow M

BHS @ TABELLENTOOLS
DATEL START ERSTELLEN EXTERNE DATEN DATENBANKTOOLS FELDER TABELLE
¥, Ausschneiden Y 2] Aufsteigend Y: Auswahl ~ =1 Neu > Summen 32 Ersetzen
= E® Kopieren A il Absteigend 'l:l Erweitert ~ — & Speichern 7 Rechtschreibung =2 Gehezu~
Ansicht  Einfagen Filtern — Alle 2 Suchen
- ¥ Format iibertragen Ze Sortierung entfernen Y Filter ein/aus  gptyalisieren ~ 7 Loschen ~ DWeitere Opticnen ~ [} Markieren ~
Ansighten Zwischenablage 1 Sortieren und Filtern Datensatze Suchen
= || == TimeSeriesVal \
Benutzerdef...® « || TmeSeriesvalue \
| | 1D - GisID ~1 | ScenariolD -t Date ~ Value ~l TimeSeriesiD -
Suchen.. yoll - -
| — 1165700 1 1 01.01.2000 1096,5108 140
SubCatchment 2 [a]
i 2 m 1158188 1 1 01.01.2000 1096,5108 140
Administrative X
= 1164388 1 1 01.01.2000 930,096 129
,E CoordinationArea
1143957 1 1 01.01.2000 930,096 129
,.:3 Country
1164348 1 1 01.01.2000 898,615380434 123
A RiverBasinDistrict 1143677 1 1 01.01.2000 898,615380434 123
A State 1165740 1 1 01.01.2000 654,9268 141
TimeSeries 2 1158628 1 1 01.01.2000 654,9268 141
A TimeSeries 1164468 1 1 01.01.2000 100 136
‘ 5 TimeseriesValue 1144717 1 1 01.01.2000 100 136
SurfaceWateiStat... 4 1164428 1 1 01.01.2000 37 135
1 01.01.2000 37 135
1 01.01.2000 30,6813 183
Monitoring... H; 28 H |
onitoring ‘ydrogee — |1 Aydro og¥ 1 CoordinationArea GOk X DischargeP... 1 01.01.2000 30,6813 L
WasteWate... % Anaiyt|« % Anaiyt/« 1 RiverBasinDistrict .
ity Y = [IAN — 9 Gisid 1o GisID [ 1 01.01.2000 1,95 172
¥ GisiD [+ Uncor| Precip 7 Gisp o et =
e :\ Uncor| Precip Name; | - g Name | i 1 01.01.2000 1,95 172
Disch \ ConRi—_ Evapo NCon 1 01.01.2000 1 149
E:on‘ s L fonRe : PConc ™ 1 01.01.2000 1 147
ane Soil SoilLoss SurfaceWater il AnalyticalU... 1 01.01.2000 1 147
¥ Analyt/4 | ¥ Analyt ~ | e % Anat<| B===| ¥ Anaiyt/<] ¥ [4]
Urban Sandy CFa(t(:—‘ ArealV| Type 7 ; 1 01.01.2000 1 143
Arable sity Arable AreaTt — Month TimeSeriesValue - 1 01.01.2000 0,5 189
Arable Loamy Arable AreaD Atmol D [ - Timegeries 1 01.01.2000 0,5 189
Arable "~ Een '~ Arabld AreaSl” Atmol| TimeSeriesID —— | %D [«]
Elevat GisiD e 1 01.01.2000 0,2 173
Slope: ScenariolD Frequency 1 01.01.2000 0,2 173
2¢enatio slope Date_ = FrequencFactc 1 01.01.2000 0,115 169
j GisID Ao Unit : — ~ ——— L 2
ToMor : e |Suchen
Splith
= Count
/ statell ~ | oo
Country State /
¥ Gisid <]

Name
Description ¥

¥ Gisip
Name

Research
for the future

of our freshwaters




Workflow

=3 =

£0f Contents 2%

5 @ Base
2 B catchments
= B catchment_boundaries

@ [} catchments_characteristics
[0 mein_rivers Dissolve
0O tributaries Dissolve
@ rivers INCA_DRN_c
— <alle anderen Werte>
MR_TRIB
-1

—2

O catchment_boundaries
@ O canals
[ WFD_-_Lake Waterbodies_clip

El

# 0 soil
5 O population
5 @ landuse

>

o Raster_SummerPrec_Sub

Model ~ Edit

File Edit Format Run

Options Windows Help

File Edit Format Run Options Windows Help

#

# skzipt.py
# Created on: 2015-03-04 16:48:29.00000

if daynr >

30 and daynr <= &
59 and daynr <=
90 and daynr <=
120 and daynr <=
151 and daynr <=
181 and daynr <=
212 and daynr <=
243 ana daynr <=
273 and daynr <=

1

> 304 and daynr <=

1

> 334 and daynr <=
1.

# Check out any necessary licenses

arcpy.CheckOutExtension ("spati:

)

# Load required toolboxes
#arcpy. ImportToolbox ("Modellfunktionen")

# Script arguments

th.ab:

334:

365:

+ by ArcGIS/Modelsuilder)
# Usag: skript <foldername> <Name> <Monat>
# Descriptio

t arcpy module
arcpy, os.path
t env

def getyear(rastername):
int (rastername[1:5])

# Check out any necessary licenses
arcpy.CheckOutExtension ("spacial”)

# Script arguments

74 summerPrec.py - H\1_Moneris

File Edit Format Run Options Windows Help

# Check out any necessary licenses
arcpy ion("spatial”)

th.abspath (arcpy

out_folder = arcpy.GetParameterAsText (1)
cut_folder == "": out_folder = foldername
se: out_folder = os.path.abspath(out_folder)

env.workspace = foldername
rasterlist = arcpy.ListRasters("*")
lists = {}

for raster in rasterLis

$if True:
v = getyear(raster)
1 in lists:

1lists(y].append(zraster)

5.
out_folder = arcpy
out_folder == "

.Ge

: out_folder =

th (azcpy

tParameverhsText (1)
out_folder = foldername

os.path.abspath (out_folder)

env.workspace = foldername
rasterlist = arcpy.ListRasters("")

lists = {}
for raster ir

Try:
#if True:

rasterList

v = getyear(raster)
m = getmonth(raster, y)

listsfvl = [F1L P01 P P PG L P L T L T

Insert View Windows Help

88 3 il

QuINSIY P

# alle Raster in foldername als Liste

# speic!

print raster + "

rt die Rasternamen nach

Model ~ Edit

CEIRN-T-%]

Insert View Windows

o o

Help

o 5 vk Ra
RN

QUINSIY P

s Table_Calculate_Field

Model ~ Edit

CEIRY TR

Inset View Windows Help
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g Model Edit Insert View Windows Help
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& B ihdtm_50m
METER
25491
I49,10000001 - 87.6
187,60000001 - 128
[1128,0000001 - 1741
[1174,1000001 - 293,7
3 @ Basemap

@e|zn <

(@3 Workflc

st kein passendes Raster

# alle Raster i
# speichert diel

v
lists(yl = (01,00, 00,01, 03,00, 00,03, 03, 00, C

# Load required toolboxes
arcpy. ImportToolbox ("Modellfunkticnen™)

# Script arguments
Name = arcpy.GetParameterAsText (0)
. not Neme:

000m7" # provide a default value if unspecified

# Local variables:
trial = "C:\\Users\\wenz\\avon\\Geodaten\\rascer\\precipitaction\\BGS\\trial"

Ausgabewerte = "C:\\Users\\wenz\\avon\\Geodaten\\rascer\\precipitation\\BGS\\tri
summer = "C:\\Users\\wenz\\aven\\Geodaten\\rascer\\precipitation\\BGS\\summer_me

# Process: Raster iterieren

arcpy.IterateRasters_mb(ctrial, "7, "7, "NOT_RECURSIVE")

getseason (Name) :
month = int (Name[6:8])

month < 3 and month > 10:
on false

true

s = getseason (name)

true:

# Process: Werte erfassen
arcpy.CollectValues_mb ("C:\\Users\\wenz\\avon\\Geodacen\\raster\\precipitaci

# Process: Cell Statistics

arcpy.gp.CellStatistics_sa(Ausgabewerte, summer, "MEAN", "DATA") L
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Some Results
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Legend

O  Sewage Treatment Works
measuring stations

® flow

@ water temperature / quality
river network

— tributary

|:| analytical units




Outlook

« Stay in Oxford at the BGS, 05/ 2015
« MONERIS application

 Master Thesis
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Thank you very much
for your attention

http://www.moneris.igb-berlin.de/

elena.wenz@hnee.de
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... any further questions?
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