SPRING - SUMMER

AUTUMN - WINTER

Experiences in water quality simulations of a medium-sized
agricultural temporary river basin

Mediterranean Transportdynamic
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Spatial Discretisation

Finite Volumes, structured static grid
(mass conservativ)

Water Quality Calculation

PON, DON,, DON,, NH,, NO,, NO,

POP, DOP, DOP,

DO, BOD, temperature, salinity, cohesive sedimente

TSS, VSS, phytoplancton, algae, zoobenthos, het. bacteria

Benthic Reactor incl. Bakteria Growth

\/ |
= !
PO :> |:> advection
v ik
> eact :> settling &
module 0 resuspension

waterquality i

—

DOM [mm > :
module POM »|  Bact »| POMr :
benthos : A :

dbact ue »
T (P2 = LR35 + 1P
act  — w (T) aa(i I?OMbottom,r
o K]Ii? . + P OM bottom,r
Scenario Analysis * 11 5cenarios

e VSS, TSS, NO3, NHy4

July August

no bacteria -95% -95%
no transm.loss -76% -93%

VSS [t/ month]

25.0

20.0

elive
o processe® 15.0

no WWTP 10.0

Relevancy of Processes

= high influence of bacterial growth &
transmission lossed especially
at the end of the dry period

Normalized cumulative loads - NCL
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0 >
Q(t): flow [L3T] normalized cumulative flow !
X(t): water quality parameter, e.g. concentration [ML73]
t, to: begin / end of the flood event [T]
Relative mass fluxes - RMF (Obermann et al., 2007)
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RME(X. 1) = NCL(X,At) transport activity
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x ; absolute values
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Applicability:
Longterm-Scale
L(X,t): load of parameter X 4 e
at time t[MT71] date
Q(t): flow at time t [L3T]
NCL(X,t): normalized cumulative load of parameter X at time t [-]
NCF(t): normalized cumulative flow at time t [t]

Fractioned Sedimenttransport

Adaptive Timestep

VSS and TSS

VSS = (alphyto + ay.diatoms + @ %, z00

+as! ciliates + albact + POM +POMr)/d ..

TSS = Zcohesz've sed, +VSS

Enhanced Erosion-
ratecalculation

based on

E

Partheniades (1962)

Application in the Vene, France

Thau Lagoon
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Geography

e basin area: 67 km?

e elevation: 2to0323m

e riverlength: 12 km

e mean slope: 0.4%

® mean cross sections: 3to 5 m
e flows into Thau Lagoon

- Land Use

e population: 12,400
inhabitants
3% of total basin area urban
e 63% natural karstic zones
e 34% to agricultural zones

Point Sources

......... I an * two karstic springs (K, K*)

| e wineries

e three WWTPs,

9800 equivalent-inhabitants

Resuspension in Summer (simulated)

Summer event, 2 m3/s

1 l first significant l
floods"
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AV Accumulation of Accumulation period (up to 29 kg/m? measured)

volatile

suspended matter .

(VSS) at river bed small event > big impact

[kg/m?]

MV flow [m3/s]

Resuspension of
95% of the accumulated VSS

= 7.8t VSS
= 10% of the annual total load

Leibniz

Universitat
Hannover

Relative mass fluxes 2002-10 - 2004-09, Vene, France
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First Flush Effects:
most intensive directly downstream of “"Hot-Spots”
 most intensive for suspended substances (TSS>TP>TN)
e can cause up to 2/3 of the annual TSS & VSS load
(month September)
e ~18% VSS can be transported by only 1% flow (2003-09)
e during FF-events: 72% TSS can be resuspended by the
first 25% flow
Discretisation Calibration
. R Y e S i new simulation: check drainage network,
: B | discharges, choose unknown values (e.g. parameters <
i R I ail & concentrations)
» - j

time step
—»> reach width

validation
[¢]
concentration

timestep, parameters
Nitrogen, Phosporus,
temperature etc.

centration
ok?

start of
analysis

centration
ok?

e Delineation from 5o x som grid

e 360 trapezoid. cross sections * stepwise calibration for 2003

3-6m width e validation on basis of 2004

e 12 point source inflows

Simulation for 2002-2004 Analysis for 2 Scales:
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Possible Consequences on Thau Lagoon

"Malaigue”

* every 5-7 years

e event with high oxygen
consumption

e |osds of ~1/3 of the
oyster population

= € 5 Mio. loss

Summary

Temporary rivers are unique ecosystems. The simulation and analysis of their mass
transport regime requires special knowledge, which cannot necessarily be derived from
the experiences which were already gained in perennial rivers.

With regard to the requirements of the European Water Framework Directive for a
good water quality in surface waters until 2015, there is a need to define quality
characteristics for temporary waters and to provide suitable methods and models for
the investigation.

The extrem amplitude in flow conditions leads to highly concentrated nutrient and
pollutant waves -mostly transported with the first flood events in late summer or early
autumn. These first flushes impose a great financial and ecological risk to downstream
water bodies as e.qg. lagoons and lakes, especially with regard to water supply and
other ecosensitive uses as fishing or recreation.

The herein presented methods incl. the developed tempQsim - STREAM Model proved
to be able to correctly analyse and reproduce the main features of temporary rivers.
This means a fundamental contribution to the preparation of ,best management
strategies" in mediterranean river basins.

Especially during the dry period, there is a need to move towards an
adopted, integrated limitation of emmissions following the principle
of reducing ambient pollution.
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