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Tasks

o 7.3 Scenario analysis from land cover changes and changes
In climate (Ca, inorganic carbon...) (after 2 years)

o 7.4 Scenario analysis on climate change (N, P) (after 2

years)
o Scenario analysis on changes in land cover, land use (N, P)
(after 2 years)
Stockholm Resilience Centre ‘%'% ‘ p‘ Baltic Nest
Research for Governance of Social-Ecological Systems  Stockholm ‘ Institute

University



Animal N Crop N

production production
Human Animal

consumption consumption

“ Mineral || Agricultural | Net Feed & Food

W w NO fertilizers || N fixation import/export
l orl or l
‘ NANI = Net Anthrogogenic Nitrogen InEut \

& s, )
Stockholm Resilience Centre 3 ‘ p‘ Baltic Nest

Research for Governance of Social-Ecological Systems  Stockholm
University

Institute 3




Mineral N in kg
|:| No Data
[]>0-50000

[ > 50,000 - 160,000
[ > 160,000 - 280,000
[ > 280,000 - 410,000
I > 410,000 - 540,000
I > 540.000 - 670,000
I - 570,000 - 800,000
I - 500,000 - 1,224,072

“ Map production: Baltic Nest Institute
t © JRC for watershed boundaries and nutrier

Stockholn

Research for Gover

Input Data

Pigs
Total number per Km2 \
[ Jo-o0s

[]s05-2
[ =28

B -s-12
B -12- 16

7531

Population
[ ]>0-500

[ > 500- 2,000
[ > 2,000 - 10,000
I - 10,000 - 50,000
I > 50,000 - 100,000
I > 100,000 - 250,000
I > 250,000 - 450,000

I - 450,000 - 641,971

“ Map production: Baltic Nest Institute:
Q¥ ©HYDE, Netheriands Environmental Assessment Agency

Potatoe
l_ No Data o
[ ]>0-200 I
[ ~200- 600 P Py %

[ =600- 1200
I - 1200 - 1900
I - 1000 - 2700

¥ I

Kilometers
0 250 500

Manure P in kg
[ noData

[ ]>0-5000

[ = 5.000- 25,000
[ > 25.000 - 42,000
I > 42,000 - 62,000
I > 62,000 - 50,000
I > s0.000 - 125,000
I > 125,000 - 180,000
I > 180,000 - 265,189

“ Map production: Baltic Nest Institute
QF & RC for watershed boundaries and nutrients

Kilometers.
250

500




NANI TOOLBOX

_Atmospheric deposition

0]

Oxidized N Deposition [kg-N/km2/year)

kil

= NANI_GIS_Tool_Rev_0Z.med - ArcMap -

Arcinfo
| B Bt o ot Soection T Weow b
DEES - |¢)Zea0|aa

TRL)
Am ww

OH@EDECD kOB LT BdiH | RRE (R

]m- kLB O A~ oima W0 2] mr u|Ax b~ b -v]m-“_lv
i 2
HRLM’H’!

B B Wakershed 20003 Colukat b Preportions: | Disribesr: Mop Dot ‘

£ B4 Extended_Cropi_km
o

ploy [ Scurce | Seleciion (50 2w |2~
| P 363 ACEAGS. 905 Meters #

S5 S o oo S A TAE R .
Ezgiztesiaanatancian 2L s3didgtas 33353ERRRER3E EEEHHEEH HA e P
Fertilizer use
< 80 .
£
% 60 o
E 50 T
T 40 §
g 30 f:- 8
T2 2.
I 11
0 — — 3
| E g E | % g - ‘ | | ‘ ‘ “
: : 2 2 3
. a1
9 m o
Ag r I Cu I tu ral N fl Xat O n ! !!§:!§§ ! E §;§§§§§§§=§:;EEEI§51;i;li!;lll!!gﬁés!!ﬁ;;;; a!aga !i'gégg'?i; i;i;i;ﬁ§!];,I!,§Igii!zl=!§!!!§!!ﬂ 33 !192
& e,
i fugfeet MD) Baltic Nest
Stockholm Resilience Centre % ,
Research for Governance of Social-Ecological Systems  Stockholm Institute 5
University




| e e o e g ook o 0 | Population {2005)

[DEE8- ¢ 00 (@@ @Es Ha k ORI AT @@ D@ S0 [=k Persons
— = | IR
= Laers il :e-a7s
-E'_]_ | BT
BE3- 1718
Me-3813
38148871
T I ee7 2. 23180
i I e 1 B3r640

[0 wopean Cownris

EECEEREECEREE R

14

= 1354 526253, 391 Meters. I

12000

- Human N consumption

-
o
o
=
~
-‘-E‘-. HO00
L
no
=
=
2
o= 000
E
=3
a
c
o
o
=z
c A000
"
E
3
E
2000

o .
Stockholm Resilience Centre ¥ p Baltic Nest

Research for Governance of Social-Ecological Systems  Stockholm Institute 6
University



800 — 40 — 600 — x 80 —
_ Bothnian Bay i - _
Y=028'X+955 ® ° 500 —| o ¢
600 —  R.squared=070 30 — ™ _ 60 — .
. . T 400 — Baltic proper n
400 — 20 — . 40 — o
_ 4 008 X s 81 300 — Y = 0.13" X + 37.20 _
=009"X+8 i R-squared = 0.57 Y = 0.045* X + 5.1
200 — 10 — R-squared = 028 | 20 — R-squared = 0.50
200
— . T . = fe N
R L L L L B S L L L B L f L L L L B R L L L L L I
< 0 400 800 1200 1600 2000 & 0 40 80 120 160 200 = 0 1000 2000 3000 4000 5000  += 0 200 400 600 800 1000 1200
= = 1= =
= _ > _ > _ > _
a 1000 . e 80 e 800 ulf of Ri e 15 .
£ - Bothnian Sea £ _ £ ult or kiga - £ 1 .
. 145 — .
= 800 — X L] = X
i o 60— o 00 — o - Y=0011"X+119
= 500 = i = i = 14 — R-squared=0.37
b= ] € £ € 7]
S . g 40— . S 600 — . g 135
X 400 —| * A x _ =015"X+3328 x .
; | @ ; R-squared = 0.57 o 13 —
. o 20 — 500 — o -
£ o0 . g® v=025"x+872 - 0’. Y=0157X+1.2 = ce* F 25
] R-squared =0.83 ] - ] - ] - ]
£ - q £ . R-squared = 0.76 £ £ a *
c 0 £ 0 400 1
g T T T 71 "] ] L L I B I g T T T T ] ] ™ L L
& 0 1000 2000 3000 4000 &F 0 100 200 300 400 500 & 0 1000 2000 3000 @ 0 50 100 150 200 250
1200 — . 40 — 1600 — 28 —
. Kattegatt 4
4 Gulf of Finland . 24 —
.
30 — 1200 —] Y = 0.51* X - 249.9 -
800 — _ _| R-squared = 0.92 20 —
. i
. 20 — 800 —| 16 —
400 — T. e T 12 —
. — 0 o4 .
_ Y = 0.04* X+ 16.9 —] i Y
. Y=022°X+ 2456 10 R-squared ::) 33 400 g .
1 ¢® R-squared=028 - i - __ Y =0.066"X+2.2
R-squared = 0.57
S L L B L S L B R B B B B S L L BN B
0 1000 2000 3000 4000 0 200 400 600 0 1000 2000 3000 4000 0 100 200 300 400
NANI (kg km-2 yr-1) NAPI (kg km-2 yr-1) NANI (kg km-2 yr-1) NAPI (kg km-2 yr-1)
& “’.r,;ﬁ .
Stockholm Resilience Centre 7% Baltic Nest
Research for Governance of Social-Ecological Systems  Stockholm Institute 7
University



Fraction TN export vs discharge (BS, BB, BP watersheds)
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Scenario 1: 20% increase In fertilizer use-> 20% increase
crops->20% increase in animal prod and human consumption
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DIC, DOC, cations and anions

» Subtract cyclic salts to calculate weathering
— Mortatti, Probst approach

» Carbonates very fast weathering
» Silicates, approx. 8% increase in weathering per degree celsius

* Modelled by setting
— DIC=HCO,- + CO,(g)
— SBC=2Ca?* + 2Mg?* + Na* + K*
— SAA=CI-+250,>
— SBC=f(landscape)
— SAA=f(landscape)
— DIC=f(landscape)
— DOC=f(landscape)
* Model assumption is that water flow path is the most
Important factor regulating river chemistry
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Fig 4. Fit between validation period and modeled data, Rane River, R-squared=0.76 (p=0.00).
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Fig 5. Fit between validation pertod and modeled data. Helge a. R-squared=0.90 (p=0.00).
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Re — analyzed true weather
1961-2009

IPCC Scenario A1B, ECHAM
global model
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Weather vs weather
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Solutions

 Calibrate/validate with weather observation
data and run all as modelled data. Compare
runs with re — analysed data.

— Loads too high

e Test If scale evens out these effects.
— Work on-going, no results yet

e Other suggestions?

Research for Governance of Social-Ecological Systems  Stockholm Institute
University
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Which data do we have?

Count No of | Expected ANC TOC pH Temp
ountr
y rivers| obs.1 available obs. | available obs. | available obs. | available obs.
n n_: (%) n_ (%) | n (% n_: (%)
Sweden 36 7776 7490: 96| 7509: 97| 7509: 97| 1983: 26
Finland 29 6264| 3749 60| 3992: 64| 4554 73| 4480: 72
Estonia 4 gea| O 0| 138 16| 807: 93 0 0
Lithuania 1 216| 670 31 73 34| 158 73 0 0
Latvia 5 1080| 2 0| 25 25 2| 24 2
Poland 2 432/ 86 59| 24: 6| 1260 29| 125: 29
Russia 2 432 0: 0 00 O 0: 0 0: 0
1 Based on monthly sampling, 1990-2007
20ne river only (Vistula)
:;“”aﬁ .
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Which data do we have?

Count No of | Expected ANC TOC pH Temp
ountr
y rivers obs.!? available obs. | available obs. | available obs. | available obs.
n n_: (%) n_ (%) | n (% n_: (%)
Sweden 36 7776 7490: 96| 7509: 97| 7509: 97| 1983: 26
Finland 29 6264 | 3749 60| 3992: 64| 4554: 73| 4480: 72
Estonia 4 gea| O 0| 138 16| 807: 93 0 0
Lithuania 1 216| 670 31 73 34| 158 73 0 0
Latvia 5 1080| 2 0f 25: 2| 25 2| 24 2
Q 24: 6 Q Q
Poland 2 432| 250: 20| (130): (32)| 310: 29 125 29
Russia 2 432 27: 12 0: 0| 65 30 65: 30
1 Based on monthly sampling, 1990-2007
:‘«“I’?\, .
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Ca?*and SO,*

dependence of discharge.
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Relation COD-TOC

All Groups
Scatterplot of TOC mg/l against COD
Svenska flodmynningar 33v*10320c
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TOC from COD and BOD?
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TOC from COD and BOD?
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PLS, TOC asY, Loading scatter
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PLS, TOC as, Coefficient plot
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PLS, TOC as 'Y, Score scatter

CompiledWithLandUse_101107.M5 (PLS)
t[Comp. 1])/t[Comp. 2]
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7 significant corﬁﬁé’ﬁeﬁf’slﬁ‘?x =057 R2X[2] = 0.0724799 Ellipse: Hotelling T2 (0.95)

R2Y =0.81, Q2(cum) = 0.81
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PCA, entire dataset, Score scatter

CompiledWithLandUse_101107.M1 (PCA-X)
t[Comp. 1])/t[Comp. 2]
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