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« Ecological status of marine ecosystems

* Required reductions in nitrogen (total N) and phosphorus
(total P) loads to Horsens Estuary to ensure good
ecological status

« Derivation of groundwater and stream threshold values
for N and P based on good status objectives for Horsens
Estuary

 Groundwater chemical status in the catchment to
Horsens Estuary

GEOLOGICAL SURVEY OF DENMARK AND GREENLAND



| Planetary Boundaries:

G EUS
- Are transgressed fori2: 3) Climate Change

B

1) Biodiversity

loss \

2) Nitrogen
cycle

Rockstrom et al.
(~30 env.
Scientists from
Europe, USA and
Australia)
suggest to
reduce the
human N-input to
25 % of the
present input

1. Rockstrom et al., Nature, 461, 472-475, 2009 and
2- Rockstrom et al., Ecology and Society, 14 (2): 32, 2009.
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- Chatonella algal bloom in Swedish, Danish |
—and German coastal waters — March 2011
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Sea Floor Anoxia

| (Horsens Estuary, Denmark)_
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Global review of hypoxia (oxygen depletion)
In coastal marine waters
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Diaz and Rosenberg, 2008. Science, 321, 926-929
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Location of study site

[T Monitoring site below farmland  ["] Gauged subcatchment
/\ Stream gauging station [] Gauged subcatchment
—— Stream [] Ungauged subcatchment
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E > Horsens Ford

Horsens Estuary

Hinsby et al. 2011, Water Résources Research, submittet




Conceptual model of the catchment to
Horsens Estuary

Required reductions to
estuary: N: 48 %
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1 Groundwater body (sand)
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’ Reduced '
« N and P loadings induce
--— Redox boundary poor ecological status

Hinsby et al. 2011, Water Resources Research, submittet
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N sources to Horsens Estuary

Untreated rural sewage —, Atmopheric deposition
i Fish farmslriver
Sewage plants Fish farms/fjord

Sewage

SOOI events

Figure 2. Annual nitrogen loads to Horsens Flord from different sources (tons).

http://www.cfh-aih.fr/groundwater2008paris/Documents/posters/session1/Hinsby.pdf
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N-cycling in study catchment

N-removal in groundwater Streams, wetlands
(1234 tonnes N) and lakes

N-removal in surface water Atmospheric N-deposition

(212 tonnes N) (90 tonnes N)
Agricultural land

(2170 tonnes N)

Leaching Net N-loading Horsens
1000 tonnes N
root zone ) 878 tonnes N Estuary
Non-agricultural land Emission from
(64 tonnes N) point sources

(90 tonnes N)

Hinsby et al. 2011, Water Resources Research, submittet
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GEU S Estimated TVs

Table 6. Groundwater and stream threshold values (TV) for total N and total P computed for the
three different scenarios (management options) described in the text. All values are in mg/L.

TV Scenario 1 Ecenarinx TV Scenario 2

' Total N° 6.0 [.3| =33 mg/L nitrate
Groundwater Total P Pt o 0L

Total N° 29 37 | = 13 mg/L nitrate
slreams Total P 0,083 0.084

“The threshold values for nitrate-N in groundwater equals in practice the value for total-N based on

measurements of both at monitoring sites. ° Estimation stil not possible - more research is needed. ‘The
threshold value for nitrate-N in streams 1s about 89 % of the threshold value for total N based on

MEasurem EﬂtE -Ht mﬂﬂltﬂflﬂg EItE'E. Hinsby et al. 2011, Water Resources Research, submittet
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[[] Monitoring site below farmland
A Stream gauging station

SWEDEN
—— Stream

B Lakes
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Tot-N in groundwater, January, 2011

* <75 mgll

O >75mgl
[] Gauged subcatchment

[ | Gauged subcatchment
[ Ungauged subcatchmen f

Hinsby et al. 2011, Water Resources Research, submittet
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Conceptual model of the catchment to
Horsens Estuary

Belt Sea
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Regony
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s TN Stream
Groundwater monitoring wells in P = 015
the investigated catchment are - 0os
mainly located in reduced
aquifers without nitrate N and P osding nduce

Hinsby et al. 2011, Water Resources Research, submittet
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Tot-N in streams, January, 2011
[[] Monitoring site below farmland @ <3.2 mg/l

A Stream gauging station ® >32mygl
G SV EREN — Stream [] Gauged subcatchment
B Lakes [ Gauged subcatchment
[] Ungauged subcatchmenﬁ

]

Western b
Baltic Sea

A
In some settings stream quality
monitoring will be a cost efficient
way to monitor chemical status of
groundwater

Hinsby et al. 2011, Water Resour

s Research, submittet
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Take home message(s):

* There is a strong need for estimation of nutrient loads
and corresponding groundwater (and stream) threshold
values that will ensure good ecological status of
ecosystems

* Important tools for derivation of groundwater and stream
threshold values include coupled groundwater and
surface water models, a sound physical and
biogeochemical description of the interface between
groundwater and ecosystems and sufficient monitoring
data of relevant parameters in time and space
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- www.baltcica.org

Thank you for
your attention
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Lot ;s 55
Algal bloom (cyanqbacterla) InthesBaltic Sea between Denmark and Germany,
A&gust 12006, Foto} Klaus Hinsby.



