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Hvorfor skete dette | jeres by?

(Der blev udsat for 36 mm nedbgr pa 30 min)

Dette design forskningens projekt har igennem 3 ar arbejdet komplekse faanomener pa 7. til 9. argange i alt har 17 klasser, 10 laerer og 15 studerende deltaget i
projektet.
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Ny viden

Vandbalance ligningen

e Vandet kredslgb kan beskrives kvantitativt
ved hjeelp af fglgende ligning:

N=Ao+Au+F
Hvor
N= nedbgr
Ao= overfladeaflgb (f.eks. vandlgb)
Au= underjordisk aflgb
(via grundvandsstremme)

F= fordampning
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Prae-matematiseringsfase

”En feelles betegnelse for de
processer, herunder specificering
og idealisering, der foregdr inden
en virkelig situation oversaettes
til matematik, altsa inden
matematisering foretages”
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Gruppens tredje model
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Gruppens 4. model
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Forlgbs diagram — Skybrud forlgb 8 — 9 klasse

falde pa p-plads

jordbundstyper
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Forlpbet en uge 12-14 lektioner

Fagliglaesning/praesentation
Undersggelse ved hjaelp af kort (GIS)
Naturvidenskabelige undersggelser
Matematisk modellering/undersggelser

Nedlgbsbrend

Stikledning Ewt. skelbrand

Nedgangsbrend

boring Erond
sand
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Det vertikale plan

Rammevaerk i matematik og naturfag inden for modellering

*Det komplekse faanomen skal kunne forklares eller Igses ved anvendelse af matematisk modellering pa det pagaeldende klassetrin (Hansen, 2018)
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Eleverne producerer modeller af det
komplekse faanomen
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Hvad skal den modelbaserede forklaring indeholde for en fuld forklaring:

Modellen indeholder fglgende:

. Afstrgmning alt efter overfladetypen forskelige steder pa modellen

O Haver
O Skreent
O Veje

O Hardbelaegning P-pladser mm.

. Vandbalanceligningen N = F+Ao+Au+AR
[0 Beskrevet skriftligt
O udfgrt beregninger

. Vandkredslgbet

Fordampning

Nedbgr
Overfladeafstrgmning
Grundvandsstrgmning
Maettede- og umaettede zone
Grundvandsspejl

OoOooooao

. Jordens opbygning
0 Det gverste lag
0 De skiftevise lag ned igennem jordbundsprofilen

° Jordbundsegenskaber
O Jordbundens tekstur
O Infiltrationsevne
O Vandkapacitet
O

Porgsitet herunder udsende af de enkelte partikler, vand og luft

Beregninger

Ooooo 00

Flade beregninger
Volumen beregninger

Beregninger af udvalgte omrader
Beregninger af hovedparten
Beregninger af hele modellen
Beregninger af Igsninger

Vandstrgmning i kloakledninger

OO0 O 0000

Et feelles-/separeret system i vejen

Stikledninger til huse

Tagrender og draen ved huse

Eksempel pa system omkring bebyggelse eksempelvis skelbrgnd,
nedlgbsbrgnd

Eksempel pa system pa offentlige arealer eksempelvis rendestensbrgnd,
nedgangsbrgnd, bassin.

Overlgbsvaerk

Rensningsanlaeg

Oversvgmmelser

OoOoono

Oversvgmmelse i lavtliggende omrader

Vand i kaeldre

Forklarer oversvgmmelse i lavtliggende omrader
Forklarer vand i kaeldre



What should the model-based explanation include for a full
explanation: Result 27/38

The model includes the following marked in red:

* Runoff according to the surface type, different places on
the model
O Buildings
O Gardens
O Slope
O Roads
O Beach Y
O Sea
O Hard Coating Parking spaces etc.

The water balance P = E+Rs+Ru+AS
O Described in writing
O Done calculations

|
|
|
The water cycle i ]
O Evaporation |
O Precipitation
O Surface runoff ko
O Groundwater Flow A
O Saturated (Vadose zone) and unsaturated zone |
O Groundwater table

Soil build-up
O The top layer
O The alternating layers down the entire soil profile

Soil Properties

O Soil texture

O Infiltration Ability

O Water capacity

O Porosity including appearance of the individual
particles, water and air

Calculations
O Area calculations
O Volume calculations

O Calculations of selected areas
O Calculations of the majority pats
O Calculations of the entire model
O Calculations of solutions

Water flow in sewer lines
A common or separated system in the road
Sockets for houses
Gutters and sinks at houses
Example of a system around buildings, for
example, a manhole, a downhole well
Examples of systems in public areas such as
gutter well, downfall well, basin.

* Flooding
O Flooding in low lying areas
O Water in the basement
O Explains flooding in low lying areas
O Explains water in basements




What should the model-based explanation include for a full
explanation: Result 26/38

The model includes the following marked in red:

* Runoff according to the surface type, different places on
the model
Buildings
Gardens
Slope
Roads
Beach
Sea
Hard Coating Parking spaces etc.

The water balance P = E+Rs+Ru+AS ;
O Described in writing . i - = = m— - -
O Done calculations A S 7

The water cycle
O Evaporation
Precipitation
Surface runoff
Groundwater Flow
Saturated (Vadose zone) and unsaturated zone
O Groundwater table

u}
m}
o
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Soil build-up
O The top layer
O The alternating layers down the entire soil profile

Soil Properties

O Soil texture

O Infiltration Ability

O Water capacity

O Porosity including appearance of the individual
particles, water and air

Calculations
O Area calculations
O Volume calculations

O Calculations of selected areas

O Calculations of the majority pats
O Calculations of the entire model
O Calculations of solutions

* Water flow in sewer lines
O A common or separated system in the road
O Sockets for houses
O Gutters and sinks at houses
O Example of a system around buildings, for
=}
=]

example, a manhole, a downhole well
Examples of systems in public areas such as
gutter well, downfall well, basin.
Overflow Work

O Wastewater Treatment Plant

s Flooding
O Flooding in low lying areas
O Water in the basement
O Explains flooding in low lying areas S y
O Explains water in basements G
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