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Case Study Areas
Locations, Characteristics & Threats

e Point source and diffuse

Legend N |
Non-EU countries A pollution
Bl EU countries * Innapropriate water

Bl Case itudx areas management practices

Vistula Lagoon
Catchment

« Climate change (e.g. lower
freshwater inflow to the

lagoon)
Tyligulskyi Liaman
Catchment
- 7] .l‘ J
Catchment Inflow to lagoon [hm?3 a] 2140 8.7 23 4035
. Area [km?] 3556 1380 5240 20730
Altitude range [m a.s.l.] -10 - 1105 -5 -1061 -6 — 254 -27 — 308
Mar Menor Av. precipitation [mm a] 1100 337 515 750
Catchment, ~ F\CIEEERETIETTEY MO 14 25 10 8
' Major River/s Vouga Albujon Tyligul Pregolya & Pasleka

VETCIERE-Y CHETCRLIVAN Forest (56) Agriculture (82) Agriculture (80) Agriculture (67)
Major soil type (share in %) Cambisol (73) Cambisol (76) Chernozem (77) Cambisol (38)




Methodology
Study Framework, SWIM & Climate Scenarios
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Methodology
Socio-economic Scenarios
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Methodology
Socio-economic Scenarios

and social-group mapping

Focus Citizen Stakeholder
groups | Outputs groups | Storylines workshops

\l/PreIiminary stakeholder

transcribed to further defined,
DPSIR tables for expanded or
initial storylines modified

Quantification of storylines using
EUROSTAT data & expert knowledge

Changes in [%)] w Tyligulskyi Liman Vistula Lagoon

| [eaulcri{ e [ser]eav] cr | wh | sem[eau oR [ [seT [Bau lcRI[IwH [iser]

agriculture 11 16 - 32 14 -30 5 -15 - - -10 -30 14 -10 2 -50
fallow 300 1200 -100 600 1500 3000 -100 1500 - New - New -9 New - New
grassland 180 520 -100 -10 - - - - - - 215 - -6 - -75 -
forest - 26 3 5 - 20 5 10 - -50 10 40 -3 20 17 86
heather - - - - - - 30 - - - - - - - - -
wetlands - - - - - - - - - - - - -5 - -67 -
point sources -2 7 -8 -18 16 -10 5 -1 8 -20 -50 -35 -10 -30 -40 -35
N~ & P- fertilizer 5 20 -15 -20 - 20 -15 -20 - -50 500 200 -10 100 10
N, - fertilizer -10 -20 15 20 - 20 15 20 - 10 10 -10 - -10 300 -
abstraction 6 30 12 15 - - - - -8  -30 -15 - - - -
discharge - - - - 22 20 7 -1 - - - - - - - -
irrigation : : - - 22 45 5 -25 - : - - - : : -
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Methodology
Socio-economic Scenarlos example maps
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Results
Discharge & nutrients under reference conditions
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Results
Changes in the average, median, high & low flows
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Average annual changes in discharge (Q,, _ mean
discharge, Qz, — median discharge, Qgy-low flow
and Qqy-high flow) for each socio-economic
scenario (BAU, CRI, MH and SET) with (in blue)
and without (in grey) climate change shown as
boxplots. In grey: driven by the reference climate. In
blue: for the scenario period (2011-2040) compared
to the reference period (1971-2000)
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Results

Changes in major water cycle components —
examples of spatlal variability
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Results

Changes in major nutrient loads
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Long-term average annual changes in
nutrient loads (NO5-N, NH,-N and PH,-P)
for  four socio-economic scenario
(BAU,CRI, MH and SET) shown as
boxplots with (in colour) and without (in
grey) climate change. In grey: driven by the
reference climate. In colour: for the
scenario period (2011-2040) compared to
the reference period (1971-2000).
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Results
Changes in nutrient transformation & transportation
processes examples of spatlal variability
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Summary

Flows simulated with scenario climate on average higher than under
observed climate, except for intensely managed Mar Menor catchment

Simulated impacts correspond well to precipitation trends in the two
relatively natural catchments of Ria de Aveiro and Vistula Lagoon

In intensily managed Mar Menor catchment socio-economic scenarios
determine direction of change

In strongly regulated Tyligulskyi Liman catchment socio-economic
scenarios have a notable impact which is reversed by climate change
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Summary

Results of water quality assessment very heterogeneous

In Ria de Aveiro catchment socio-economic scenarios intensify decreasing
trend in NO;-N an PO,-P but do not influence NH,-N

In Vistula Lagoon catchment socio-economic scenarios cause different
trends in NO5-N, NH,-N and PO,-P and climate change has little additional

impacts

In Mar Menor catchment NO5-N (mainly from diffuse pollution) is impacted
equally strong by climate change and socio-economic scenarios, whereas
NH,-N and PO,-P (mainly from point source pollution) affected only by
S0cio-economic scenarios

In Tyligulskyi Liman catchment socio-economic scenarios able to decrease
nutrients input to the lagoon but climate change adds big uncertainty to

results (high disagreement among climate scenarios) ﬁ U F Z
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Limitations

Structural and parameterization uncertainties of climate and hydrological
models

Data availability and quality for model set-up and calibration

Climate scenarios range and reliability of regional climate scenarios

Plausibility and static character of socio-economic scenarios
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Conclusions

The implications of potential socio-economic changes can intensify, weaken
or even reverse the effects of global warming

The heterogeneity of results (across catchments and variables)
demonstrates the uniqueness and complexity of each CSA

—>we cannot formulate specific management recommendations at pan-
European level, as initially intended

—> importance of a regional approach in climate change studies when these
are used to provide a scientific basis for adaptation/mitigation strategies
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Methodology
Calibrated and validated SWIM models

cocment | agws1 hoe pans

(Rwves — pbs pWM ] peiod | |
Ria de Aveiro

Agueda 6.5 6.6 01/02-12/05 0.8 56

Cértima 46 5.0 01/02—-12/05 0.8 -8.0

Vouga 22.8 226 01/02-12/05 08 O

Mar Menor (biweekly time step) r’=

Albujon 55 5.5 10/02-02/04 0.7 041

Tyligulskyi Liman (monthly time step)

Tyligul 06 0.6 01/84-12/88 09 04

Vistula Lagoon

Pasleka 18.8 17.6 01/07-12/09 0.7 -129

Pregolya 80.0 80.5 01/83-12/96 0.7 -0.6
Catchment | NO-N[mgl]  [NHN[mgl]  [PO-P[mgl] |
Ria de Aveiro

Antua 458 526 01/03-12/09 0.64 0.64 01/02—-12/09 040 0.74 01/02-12/07
Vouga 1.21 1.18 01/02-12/09 0.15 0.22 01/06-12/09 0.03 0.03 01/03-12/09

| INOoNa'l  INHeNa') [POP[tal
lobs.IswWiMJperiod _____obs. ISWIM Jperiod _____lobs. _ISWIM Jperiod ___

Mar Menor

Albujon 154 113  02/03-02/04 35 30 10/02-02/04 254 257 10/02-02/04
Tyligulskyi Liman

Tyligul 4.57 4.53 01/01-12/07 252 241 01/01-12/07 1.94 194 01/01-12/07

Vistula Lagoon f
Sum of 9 rivers 4384 4540 01/80-12/09 3024 2235 01/80-12/09 462 424 01/80-12/09 f U FZ
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Results
Changes in water cycle components — annual means

-_ ses only combined ses only combined ses only combined ses only combined

| | mmal % mmafl% mmal% mmal % _mmal % mmal 9% mmafl %
BAU RUN 133 0 -37.04 -6 0 0 0 0 0 0 -208 -15 061 1 990 12
GWR 019 0 5596 -6  -203 -9  -230 -2 0 0 312 -16 061 1 1023 12
ETa 126 0 -549 -1  -2295 -5 2441 -5 0 0 -1045 -2 089 0 89 2
ETp 027 0 6895 7  -405 0 2610 1 0 0 4067 5 007 0 1490 1
CRI  RUN 286 1 -3552 -6 0 0 0 0 027 0 181 -14 487 5 442 6
GWR 100 0 -5477 -6  -380-16  -406 -10 029 0 283 -15 489 5 473 6
ETa 222 -1 -898 -2 4625 -9  -47.70 -9 064 0 1108 -2 205 0 1190 2
ETp 186 0 7054 7 471 0 2544 1 392 0 3674 5 157 0 1654 2
MH  RUN 011 0 -3849 -6 0 0 0 o0 127 -4 -335 -19 010 0 932 12
GWR 009 0 -5586 -6 037 1 011 10 133 -4 445 20 167 0 972 12
ETa 067 0 609 -2 616 1 470 1 313 1 732 -2 040 0 1152
ETp 017 0 6851 7  -319 0 2697 1 771 1 4838 6 010 0 1457 1
SET  RUN 461 1 -3376 -6 0 0 0 0 378 -12 586 -25 2440 -25 1522 -17
GWR 001 0 -5576 -6  -198 -9 224 -1 389 -12 701 -26 2450 -25 -14.88 -17
ETa 475 1 200 0 2602 -5 2748 -5 557 1  -488 -1 2796 5 3781 7
ETp 051 0 6918 7  -405 0 2610 1 306 0 4373 6 500 1 1996 2




Climate scenario reliability
Evaluation of precipitation projections

Comparison of climate scenario data for the past with station data
from the lagoon catchments
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Climate scenario reliability
Seasonal dynamics for precipitation — Ria de Aveiro

station Viseu station Gafanha de Nazare
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Climate scenario reliability
Seasonal dynamics for precipitation
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Climate scenario reliability
Seasonal dynamics for precipitation — Vistula Lagoon

station Chernyakhovsk station Olzstyn

Observed (obs) and projected seasonal dynamics for precipitation
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Climate scenario reliability
Seasonal dynamics for precipitation —

station Balsapintada
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