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¥ 3...2 Points

1. What kind of science, we need for

!

4. What kind of hydrological modeling
would give functional insight??

W3M?
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1. Remark on modeling }Point 1

2. Upper Biebrza and hydrologicaP
character

3. Model concepts and >Point 2
application

4. Model integration and possible
feedback y
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Remark on modeling

from the 1945 book Sand County Almanac, by the ecolo-

gist and conservationist Aldo Leopold: Central role for ideal Disdain for caricatures of nature
systems (ideal gas,

harmonic ozcillator)

In terms of conventional physics, the grouse
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1. What kind of science, we need for W3M?

Embrace science of place: try to understand
very specific environments, then it is
possible to go from pattern to process to
generalizations
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h Sl [ ime series at Sztabin

* Significant increasing trend of yearly low flows
* Significant jump in the discharge 1972-1973

* Interpretation: drainage engineering works in
Biebrza catchment in beginning of 1970ties
increased drainage of water from river (valley),
resulting in an increase in low flows

* No significant observed change in average
discharge. Maximum discharge has a small
significant decreasing trend.
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Natural system

Flow-through

Fluvial Plain
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Effects of landuse

A

Urbanisation

Groundwater
abstraction

Figure 6.1 Block diagram of the fluvial plain. Isopotentials and water table are represented
by dashed lines and groundwater movement by flow arrows; reaches are broken into
losing, gaining, flow-through, and parallel stretches. [Adapted from Woessner (2000).
Used with permission of Groundwater (2000).]
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Rogozynek gw-sw
interaction
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B 1=dis, O=infl — H10cm deep — H21cm deep

Head (cm)
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Hydraulic models WetSpa, Rainfall-
(Verhoeven, Miroslaw- runoff distributed
Swiatek) model
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Groundwater model
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NS /\'etSpa — Model Concept

Precipitation

Y
Infiltration

\4
Percolation

Groundwater flow
v = >
Recharge
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DS Digital Elevation Model
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Land use map

Type of land use:
0 garden
grass land
W arable land
B bush
mn small forest
Bl forest
Hl swamp
village, small town
o rﬂad

[ Upper-Biebrza
river basin

-~ River Biebrza
tributary
B lake

-~ Polish - Belarus
border
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Model evaluation

C1 C2 C3 C4 C5

0.015 | 0.717 0.732 | -0.107 0.768

C1: Model bias (0-1, optimum 0)
C2: Model confldence (0-1, optimum 1)
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simulation and spring flood prediction,
however not for low flow situation.
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8 Glaciations in 1Ma...

|lce-pushed moraines

,.-f"""'C%aE__ d with boulders

=3 o ; [ sites quoted in text with extents of the
t"f-f-:' e i e (compiled after: Lindner, 1984; Lindner

lce-pushed-and-}

e 1._'.""-?'---"'--'—- e ‘-":.
gIaC|a| StrUCCEEPe - -8 VELE - SRy rer. 2003; Marks, 2003). 1 - Vistulion
and probable extent a .'.":' "v-: a.._::g"*'.ﬁ‘ - 5. =", 3= Nidarian Glaciotion, 4 - Navevian
LR e iy "

=y Ron, & - Liwlecion Glaciation, 7 - Sanian

A = Augustovign Intergid

oion e R et ﬁ' g R
JT."J[E'Fgl'l:l{.'n!'-'{. E = Eemia = _:r_'._ v, "y ¥ ‘fﬂfﬁw P tion, 9 = Holsteinian sea extent, 10 -
e - B w? Ber (2005)

o hcial site.

’ 0 v " e -“.-1'
Water modeling Upper Biebrza e L E t. "‘Q:kh_- : """*-"' 4 f,fd’ et
27110/05 | pag. 18 £ R w_, oy




Results: Groundwater

Discharge Modeling
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Tool coupling %\
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Joined coupling ' - \
Model A
Shared coupling: single _ Model B

GUI and separate data storage

Loose coupling
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Conclusion: 2™ Point

1. What kind of hydrological modeling would give
functional insight?

Relatively simple, mechanistic but integrated
surface-hydraulic-groundwater model, which
should enable us to learn e.g. about feedback.
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