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SMHIs role In the Swedish Water
Administration

» SMHI shall play an active role in the WFD implementation.

» SMHI shall supply hydrometeorological information to meet the general needs
of the Swedish society. Such information must encompass the entire area of the

country, in a cost-effective manner, to pre-agreed quality assurance targets.

» The goal of SMHI in the WFD implementation is to create, manage and make
accessible information, data, modelling tools and their results at the individual

waterbody scale.

» Everything produced by SMHI for the Swedish water administration is free of

charge for all non-commercial users.
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SMHI support to water authorities / WFD

SVAR — Swedish Water Archive of hydromorphology,
physiography and statistics

PBD — National database of pressures and loads

New observation technology — 50 mobile hydrological
stations

WRAP - Reporting of local (campaign) measurements to
SMHI via the Internet

WQweb and SHARK — National monitoring data on
hydrology and status in coastal zone, respectively

Modelled time-series and status — Database including
modelled data of 20 000 waterbodies and 600 coastal zones |

HOME Vatten — a management tool for water quality planning
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Theme side
www-beta.smhi.se

ml BETA  nya smhi.se véxer fram

VADRET KLIMATDATA PRODUKTER OCH TJIANSTER KUNSKAPSBANKEN | FORSKNING | OMSMHI | KONTAKT

Startsida > Tema > Vattenforvaltning

Svensk vattenfdrvaltning dr inriktad pd karaktdrisering av vattenférekomster och upprattande av
Atgdrdsplaner for att uppna god ekologisk status. Detta sker i enlighet med EU’s ramdirektiv fér vatten. SMHI
&r en aktiv part inom svensk vattenférvaltning i samarbete med dvriga aktérer for att nd malet.

TJIANSTER

Bversvimningsdirektivet har tritt i kraft
Direktivet ska vara implementerat i svensk
lagstiftning senast 26 november 2008, Regeringen
har inlett ett arbete med att implementera direktivet |
den svenska lagstiftningen.

Forskningsprojekt ger kad kunskap om
fosforlickage

Prejektet "Kvantifiering av kaller och flodesvaga
fesfor och sedimentferluster frén avrinningsemraden”
ska ge ny kunskap om vattnets fledesvagar ech
fesforns kallor inom ett avrinningsemrade. Arbetet
inriktas pa att utvardera clika satt att arbeta och
mata. Faltarbetet sker i Hestadbackens avrinningsomrade i Ostergotiand.

i

KUNSKAPSBANKEN

EUs Ramdirektiv fér vatten

Europaparlamentet och Europeicka unionens rad har
antagit et direktiv som ger en ram fér Atgarder far
vatten. Malet ar att alla vatten ska vara av ged status
senast ar 2015. Unionens lander crganiserar nu
farvaltningen av sitt vatten med utgangspunkt i
avrinningsomraden, som ar de naturliga granserna

for vattnets rorelser.

EUs Ramdirektiv fior vatten

Svensk vattenférvaltning

Vattenférvaltningen utgdr fran hur vattnet ror sig | naturen. Vattnet tar inte hansyn till
de granser som mannisker skapat t.ex. kemmun- och statsgranser. Vattenforvaltning
kraver darfor okat samarbete mellan kommuner, lan, myndigheter och lander. I Sverige
ar answvaret for vattenforvaliningen uppdelat pa flera aktorer. Riksdagen beslutade 2004
att indela Sverige | fem vattendistrikt med en myndighet i varje; 1.Bottenviken,
2.Eottenhavet, 3.Norra Ostersjon, 4.Sodra Ostersjon och 5.Vasterhavet.
Vattenmyndigheterna ansvarar for att samordna arbetet i sina distrikt.

Faktablad frén Vattenmyndigheterna

Vattenmyndigheterna har producerat tre faktablad som ger en intredulktion till
vattenforvaltning, sammanfattar centrala begrepp och beskriver ekonomisk analys och
hur den anvands. Faktabladen heter Mot ett battre vatten, Vagen till battre vatten och
Vatten - ar det vatten vart?

Har hittar du faktabladen

RELATERADE LANKAR

Vattenmyndigheterna
De fem vattenmyndigheterna ansvarar fér att samerdna arbetet med Ramdirektivet for
watten i sina distrikt.

Naturvardsverket
NaturvArdsverket beckriver arbetet med vattenfiarvaltning och bevakar nyheter.

P

8. 4

Svensk vattenférvaltning

Har har du som anvandare tillgdng till data for svensk
vattenférvaltning. Det galler data tver vatten pd land och i
kustzon.

Svenskt vattenarkiv (SVAR)
Har hittar du data om svenska
vattenforekomster.

Vattenstand och floden (WQ-webb)
Har hittar du matdata fran
vattenforingsstationer i Sverige.

nd och floden

Marin miljéévervakning (SHARK)

Har finns det fysikaliska, kemiska och
marinbiclogiska data for havet.

Inrapportering av data (WRAP)

Har kan du rapportera in egna matningar av
nederbérd och vattennivier. Det kravs
inloaaning.

It rte

dsta

~

Analys och atgardsplanering av
vattenkvalité (Home Vatten)

Ett verktyg for analys och dtgardsplanering av
wattenkwalité. Det kravs inleggning.

Analvs och Stgardsplanering av vattenkvalité

DATA OCH MODELLER

SMHIs modeller

Pa SMHI utvecklas redskap och kunskap far att méta olika
samhallsbehov. Matematiska berakningsmodeller ar werktyg som
anvands for att beskriva och rakna pa processer | mark och
watten. SMHI har en tradition av hydrelegisk och cceancarafisk
medellering av t.ex. amnestransporter. En viktig del ar att
utveckls metoder fér att battre tillvarata observationer som grund
for berskningar.

Hydrologisk meodell - HBY
I @ver 30 &r har den hydrelegiska modellen HEV anvants cch
utvecklats fér en mangd clika tillampningar.

Ik modell - HYPF


http://www-beta.smhi.se/
http://www-beta.smhi.se/

Models for predictions In
unmonitored basins

Not possible to measure everywhere!
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Models for predictions in unmonitored basins

20 000 fresh-water bodies and 600 coastal zones in Sweden

300 Water discharge Forcing data: 900 Nutrient conc.
300 Temperature, 800 Precipitation 5
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Models for predictions in ungauged basins

5 water districts

20 000 fresh-water bodies and 600 coastal zones in Sweden

Fresh water
HYPE model:

» dynamic (daily)

* integrated water systems
* process-based

« semi-distributed (HRU)

» water & chemistry

Botténwiken vattendisirikt
. Bottenhawel vattandisinikl

. Morra Ostersjon vattendistrikt

. Sodra Ostersjon vabiendistrikl

B cterhavet vattandistrivt

. Kuskzonm ool

Coastal zone
Probe-Scobi model:
* dynamic (15 min.)
* 1 m vertical resolution
* mechanistic
* 45 state variables
« water, chemistry, biology
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Models for predictions in ungauged basins

model

Spatial fit: Long-term average (10 yrs)

1400

1200

1000

800 -

600 Y
400

o
200 -

Vattenforing (m?/s)

Tot-N

Temporal fit: Median model performance (S-HYPE)

80(

60(

N
o
famY

N
o
fan

200(

160(

120(

80(

40(

Tot-N

Temporal fit: Best model performance (S-HYPE)

[0
o

| Water discharge (m3/s) 947 Lake water level (m)

10 —

9.6 —

D
o
|

9.2 — }

R e e
i mt " g8 — WERN su WOW \u Jl\' ‘\\,“
0 8.4

1996‘1997‘1998‘1999‘2000‘2001‘2002‘2003‘2004‘2005‘ 1996‘1997‘1998‘1999‘2000‘2001‘2002‘2003‘2004‘2005‘

N
o
|

Vattenforing (m?3/s)
N
o
|
Sjovattenstand (m)

16000 — 600 —
-| Total Nitrogen (ug/L) | | Total Phosphorus (ug/L)

400 — '

Q-

|§ —
200 — MJH..

0 0 e ©0
1996‘1997‘1998‘1999‘2000‘2001‘2002‘2003‘2004‘2005‘ 1996‘1997‘1998‘1999‘2000‘2001‘2002‘2003‘2004‘2005‘



Berit Arheimer m'

Models for predictions in ungauged basins -
methods for uncertainty reduction: Last decade

Fertilizers,

Atmospheric Manure, Plant Evapo-
deposition Plant residues uptake transpiration
Rainfall, AA Denitrification
Snowmelt o R, S
——————— ,’

Surface
runoff <~~~

-
-
- H
1| Macro- @ N&P pools
1| pore
E flow @
Groundwater N&P pools Groundwater
outflow, conc. of
IN, ON, SP & PP
= Sweap depth <+~ 1a
Tile drain~

Regional groundwater flow

v" Multi-basin approach (large domain for internal PUB)
v Linkage of model parameters to physical conditions (HRU)

v Step-wise interactive calibration

v" New criterions for evaluation: spatial NSE (R?), median of NSE (R?)

v’ Assimilation of observed runoff and internal state variables, e.g.
snow and water level
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Lindstrom et al., 2009 (in press), Hydrology Research

HYPE model performance (when calibrated)
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Models for predictions in ungauged basins - methods

for uncertainty reduction: Future challenges

- i
ik

A e

T

v’ New methods for data assimilation
(state variables and output):
® parameter tuning?
® up-dating?
® Kalman filtering?

sty - & o8
v/ Methods for validation of state-variables (point to grid? Isotops?)

v’ New evaluation criteria (NSE, R2, MSE- no good!) + spatial pattern
v Validating pollution sources and sinks, i.e. nutrient isotops
4 Campaign monitoring for validation of PUB

v’ What are the limits for PUB using multi-basin modelling?



-HYPE model

The Balt

All models are wrong — but some may be useful!
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Balt-HYPE: Baltic basin —
HYdrological Predictions for the Environment

WHAT?

High resolution (250 km?), daily model of
water variables (e.g. flow rates, soil moisture)
and water quality

(N, P, TOC) over the entire basin

WHY?

*Homogenous model (impartial platform),

*Systematically implemented (easily run for
new scenarios),

* Linked to oceanographic model (RCO-scobi)

« Ensemble member (compared with local and basin scale models, or as a
harmonised reference model)
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Input data for the Baltic region.: Readily Available

Lakes
Global Databases e i d
" Topography: HydroSHEDS Tl R Agriculture
= Land use + soil: ECOCLIMAP . | t
® Forcing data (P & T): A combination of ERA-;W ) .
Interim (ECMWF) and ERAMESAN data from =

Conifers

hindcasting

=  Major Dams: ICOLD

= Agricultural Data: Eurostat (as used in
CAPRIS model inputs)

= Point Sources: Population data from HYDE Peat soils
database, treatment level and standard e ? ... Fine soils
values for emissions : -

"  Atmospheric Deposition: Long term averages.
taken from an atmospheric chemistry model,
the MATCH model (SMHI)

({111}
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*Baltex statlons for [neasurlng dally Q —

Data for model calibration
and evaluation

"  Observed river discharge: GRDC,
BALTEX (daily and monthly)

=  Observed yearly river discharge: EEA .
(yearly volumes) o

= (Observed nutrients: EEA, seasonal and
yearly totals and averages

" Possibility for additional data through
regional and local collaboration and
partnership
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Preliminary model results
Temperature s
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Preliminary model results

Nitrogen

Rel. error (TN conc.) TN conc. catchment outlet
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» <50 I 0-500
o -49--25 501 - 1000
s -24-25 1001 - 2500
o 26-50 2501 - 5000
e >50 I 5001 - 10000
B > 10000

Phosphorus

¥ '—({3"'@_.0 s, % .
“""in ""“"‘
=

Rel. error (TP conc.) TP conc. catchment outlet
% Mg/l

e <50 o-20

© -49--25 21-50

o -24-25 51-100

o 26-50 101 - 250

s >50 B 251 - 500

B > 500



Berit Arheimer

On-going.: Evaluation, correction, calibration
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Next: Climate model data on relevant scale

Matching
Information

_

Levels

(Streamlining)

Hydrological
modelling

Hydrological variables,
water reSOUICeS
and status
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Next: Modelling the effect of measure
programmes and climate change

BSAP - Do we need new targets?
An example from Ronnea River, Southern Sweden

60 Load with present land use&emissions in a future climate
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Possibilities

®" |mprovements using local high
resolution data-sources.

= Comparing results to other
models — ensemble modelling.

" Free result distribution to various
stake-holders on different levels,
using the SMHI production system
and web tools.

= A common platform (open source
code) for evaluation of ideas
regarding nutrient reducing
measures and climate change
iImpact.




Conclusions

ECOSUPPORT

ODER RIVER
ELBE RIVER

DANUBE




Berit Arheimer

Balt-HYPE is:

An homogenous, high resolution, open
source model of the entire Baltic Sea
catchment area, run operationally at
SMHI, with daily runoff and nutrients
among possible outputs.

Intended to supplement local and other
regional modelling approaches.

Can be used to examine the effects
(and evaluate concepts) of climate
change on river runoff and nutrient
inflows to the Baltic Sea.

Can be used to examine the effects
(and evaluate concepts) of both local L-OOking P
and large scale remedial measures on orward to Cooperating w;
nutrient inflows to the Baltic Sea. 9 With you



Thank you!
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HOME Water

a management tool
for water quality planning SIMHI Howe vatten
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HOME Water
Planning measures SMVAFRR MOM" atten
to reduce eutrophication il OVE Vatten

HOME Vatten

B Treatment
plants

®  |ndustries

= Agriculture

I HOME Vatten

" Constructed S —

Hjslp

wetlands

= Buffer strips

® Rural
households

®  Forest clear-cut

Gikad andel av dagvatten som gdr till pre

" Urban drainage R ————
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HOME Water

= Compaire results
from different
simulations

= Economical analysis
— cost effectivity and
total cost

I HOME Vatten - Resultat - Jimfor simuleringar

& | Mighepakel | Tty

stEreter, Koutrasheekiatet Sovfor
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Not just a model: A production system

Continental & river specific

GMES satellite products— opgrl\g’:?olnm Maps, Time series
— : and Statistics
Global & free databases Production o ST SalsLes
. . * Forecasts
Meteorological data —» 5. — = « Climate change impact
T & * Measure effects / scenarios
Climate projections —| Y N
= |— Source apportionment
Policy scenarios —, P g
—> Model evaluation
Local data — E
— User interface




	Balt-HYPE: �a tool for high resolution hydrological modelling of the Baltic basin �
	Outline:�SMHI and the WFD in Sweden�Models for unmonitored waterbodies�The Balt-HYPE model�
	SMHI support �to water authorities �for implementation of WFD��
	Slide Number 4
	SMHI support to water authorities / WFD
	Theme side�www-beta.smhi.se�
	Models for predictions in unmonitored basins ������Not possible to measure everywhere!
	Models for predictions in unmonitored basins
	Models for predictions in ungauged basins
	Models for predictions in ungauged basins
	Slide Number 11
	HYPE model performance (when calibrated) �
	Slide Number 13
	The Balt-HYPE model ���
	High resolution (250 km2), daily model of water variables (e.g. flow rates, soil moisture) �and water quality�(N, P, TOC) over the entire basin�
	Input data for the Baltic region: Readily Available Global Databases
	Slide Number 17
	Preliminary model results
	Preliminary model results
	On-going:  Evaluation, correction, calibration
	Next: Climate model data on relevant scale
	BSAP - Do we need new targets?�An example from Rönneå River, Southern Sweden
	Possibilities
	Conclusions
	Balt-HYPE is:
	Thank you!
	HOME Water
	HOME Water
	HOME Water
	Not just a model:  A production system

