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Outline

» Baltic Sea Catchment
e Major drivers and trends for TN loads

* N accounting based on NANI and its
Implementation for managment

e Scenarios
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NANI (A) in Baltic Sea catchments and its

components, oxidized N deposition (B), fertilizer N
application (C), agricultural N fixation (D), and N In
net food and feed imports (E), calculated by NANI

Calculator Toolbox.
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Bothnian Bothnian Baltic
Variable Bay Sea Proper
NANI (kg-N/km?/yr) 373 567 3555
TN Export (kg-N/km?/yr) 174 215 544
% Export 47 38 15
NAPI (kg-P/km?/yr) 38 62 732
TP Export (kg-P/km?*/yr) 8.9 9.1 28.5
% Export 23 15 3.9
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Tipping points or critical loading?
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Specific discharge explains a
fare deal in retention patterns

Fraction TN export vs discharge (BS, BB, BP watersheds)
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Various NANI compounds can be used for Scenario analyses
NANI is dominated by fertilizer use =mmm) Fertilizer use translates to crops =) Crops translates to animals
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Some Managemet Implications

e Sweden has to reduce annual TN loads by 20 000 tons (BSAP)

 NANI tells us that 85% of TN Inputs is retained and that 80%o of
NANI is fertilizer

« This implies that Sweden has to reduce the TN inputs by some
120 000 tons and some 100 000 tons of this must be fertilizer
(or its equvalents = manure, sewage; ~50% of the annual
fertilizer use)

o SR .
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Increase in percent
of total N load
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Baltic Nest -
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Re — analyzed true weather RCA-ERA40, 50 km RCA-ERA40, 25 km
1961-2009

IPCC Scenario A1B, ECHAM RCA-ECHAMS5 A1B_1,50 km  RCAO-ECHAMS5 A1B_1, 25
global model km

IPCC Scenario A1B, ECHAM RCA-ECHAMS5 A1B 2,50 km  N/A
global model
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global model km
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global model
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global model
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Tahlie 2. Regression analyses of W and P loading and viddd.

Baurce kg N (mal year ™'} R log P imol year™') B

Loading equetions

Smath ed al. 2003 020 + 0469 = logirun} + 032 = log{pers) 081 =105 + 066 = bogirund + 0.3 = lglpems) 0.7%

Thi paper 057 + 041 = logiruny + 033 = kgipers) 076 =160 + 067 = logirun} + 0.3 = logipers) .78

SPARROW (Smith et al. 1997} 0&7 .81
kg N {mal km 7 year ") B log P imol km ™ year ') B

Yidd equarions
Smath ed al. 2003
Thi paper

3994075 keginm km7hF 0035 = koglpers km 7y 059 272 40.78 x loginun km 7k 036 x helpers km 7)) 058
4034069 kegirun km 7+ 0,36 = loglpers km ) 044 243 4 063 = lagimun len 74+ 033 x elpers km ) 038

In the cases of the results of Smith et al. {2005} and ths paper, kading and regression are Tor dssolved inorganic N and P{DIN, DIF). For SPARROW, todal
M and P {TH, TP} kads are calculated. Cormelations only ane presenied here for the SPARROW made] bading estimates. (run = munalf {m'iyear); pers =

numhbear of persns).
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Annual TN (kg) Bothnian Bay (BB) NS= Non steady population

UN Population growth scenario

(medium)
. +
NS= Non steady population .
. . APC =Increaced animal protein S= Steady population
UN Population growth scenario counsumption P from 2)(/)0p0 p2100
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Annual TN (kg) Baltic Proper (BP) NS= Non steady population

UN Population growth scenario

(medium)
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Annual TN (kg) Bothnian Sea (BS) NIS= Non steady population

UN Population growth scenario

(medium)
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NS= Non steady population . . .
. . APC =Increaced animal protein S= Steady population
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Annual TN (kg) Gulf of Finland (GF) NS= Non steady population

UN Population growth scenario
(medium)
+
APC =Increaced animal protein
counsumption

NS= Non steady population
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Annual TN (kg) Gulf of Riga(GR) NIS= Non steady population

UN Population growth scenario

(medium)
. +
NS= Non steady population . . .
. . APC =Increaced animal protein S= Steady population
UN Population growth scenario counsumption P from 23(/)0p0 p2100
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Annual TN (kg) Kattegatt(KT) NS= Non steady population

UN Population growth scenario

(medium)
) +
NS= Non steady population . . .
UN Population glyoart?] scenario APC =Increaced animal protein S= Steady population
(medium) counsumption from 2000 - 2100
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Annual TP (kg) Bothnian Bay (BB) NS= Non steady population

UN Population growth scenario
(medium)
+
APC =Increaced animal protein
counsumption
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UN Population growth scenario $= Steady population
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Annual TP (kg) Baltic Proper (BP) NS= Non steady population

UN Population growth scenario

(medium)
. +
NS= Non steady population _ . . _ .
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Annual TP (kg) Bothnian Sea (BS) NS= Non steady population

UN Population growth scenario

(medium)
. +
NS= Non steady population . . .
. . APC =Increaced animal protein S= Steady population
UN Population growth scenario counsumption P from 2)(/)0p0 p2100
(medium) b
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Annual TP (kg) Gulf of Finland (GF) NS= Non steady population

UN Population growth scenario

(medium)
. +
NS= Non steady population . . .
. . APC =Increaced animal protein S= Steady population
UN Population growth scenario counsumption from 2000 - 2100
(medium)
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ECHAM a2
M_a2 NS_TP

ECHAM alb
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Annual TP (kg) Kattegatt (KT) NS= Non steady population

UN Population growth scenario

(medium)
. +
NS= Non steady population . . .
. . APC =Increaced animal protein S= Steady population
UN Population growth scenario counsumption P from 23(/)0p0 p2100
(medium) b
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Conclusions

 Lifestyle changes, climate change and EU CAP will
Increase TN loads to the Baltic Sea

 Baltic Sea Action Plan and Marine Strategy Directive
may demand a decrease In fertilizer use > 50% In some
countries!

 EU NEC Directive will have only a limited effect
potentially visible only in boreal watersheds

« Changes in population, life style (protein consumption)
and runoff will significantly (10-30%) increase nutrient
loads
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