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E possibile prevedere la temperatura del manto stradale da remoto
senza strumentazione in loco?




Catena modellistica
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Abstract. GEOtop is a small-scale grid-based simulator that represents the heat and water budgets at and below the soil surface, It represents
the energy exchange with the atmosphere, considering the radiative and turbulent fluxes, and describes the three-dimensional subsurface
water flow. Furthermore, it reproduces the highly non-linear interaction of the water and energy balance dunng soll freezing and thawing, and
describes the temporal evolution of water and energy budgets in the snow cover and their effect on soil temperature.

Here, we describe the core components of GEOtop 2.0 and demonstrate its functioning. Based on & synthetic simulation, we show that the

interaction of processes represented in GEOtop 2.0 can result in phenomena that are significant and relevant for applications involving
permafrost and seasonally-frozen soils, both in high altitude and latitude regions.

Citation: Endrizzi, S., Gruber, S., Dall'Amico, M., and Rigon, R.: GEOtop 2.0: simulating the combined energy and water balance at and below
the land surface accounting for soll freezing, snow cover and terrain effects, Geoscl. Model Dev. Discuss., 6, 6279-6341, doi:10.5194/gmdd-6-
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1. Bilancio dell’acqua

- pioggia efficace
- deflusso superficiale (versanti e canali)
- flusso sub-superficiale (eq. Richards 3D)

2. Bilancio di energia superficiale

- radiazione
- interazioni con lo strato limite

3. Neve-ghiacciaio

- schema neve multi-strato
- bilancio di massa del ghiacciaio

4. Bilancio energia nel suolo

- temperatura del suolo
- suoli ghiacciati

5. Interazione con vegetazione

- schema vegetazione multi-strato
- evapotraspirazione




Discretizzazione del territorio
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l Solar Radiation
lSW in = beam + diffuse lLW in

SWv net 1 LWv net 1

1sw up 1LW up

SW net l' LW net l

SNOW/GLACIER

fc = canopy fraction ' Bare il = 14
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| flussi superficiali calcolati vengono H LE
trasmessi al suolo (neve) tramite “semplici” v T t
equazioni di conservazione ER Psl ¢P,
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Applicazioni:
Mappe di neve




Mappe di neve

Trentino, Alto-Adige, Lombardia,
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Applicazioni:
CleanRoads
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!*Mi“ti*ﬂimtmtﬁtimt“

frovrexr CONFIGURATION *orsxsmsns
'M**t**mt*tﬂm**t*tmt*tt
TimeStepEnergyAndWater = 3600
InitDateDDMMYYYYhhmm = 16/10/2013 07:00
EndDateDDMMYYYYhhmm = 06/01/2014 07:00
EnergyBalance = 1

PointSim=1

!*t*t** METEO STAT'ONS b2 2 2 4 2 3 8 3
NumberOfMeteoStations=2

IName: Condino, S.Michele
MeteoStationElevation=2038,209
MeteoStationStandardTime=1
MeteoStationWindVelocitySensorHeight=5
MeteoStationTemperatureSensorHeight =2

o PARAMETERIZATIONS ****#**
MoninObukhov=1
LWinParameterization=7

!**t**** LAPSE RATES TRk ki kkik
LapseRateTemp= 6.5

froxx=a® INIT. CONDIT **#oxsan
InitWaterTableDepth = 3000
InitSoilTemp = 5

Z,Dz Kh,Kvres,sat,a,n,SS
5,10,1.00E-007,1.00E-007,0,0.05,0.004,1.1,1.00E-006
15,10,1.00E-007,1.00E-007,0,0.05,0.004,1.1,1.00E-006
25,10,1.00E-007,1.00E-007,0,0.05,0.004,1.1,1.00E-006
40,20,1.00E-007,1.00E-007,0,0.05,0.004,1.1,1.00E-006
60,20,1.00E-007,1.00E-007,0,0.05,0.004,1.1,1.00E-006
85,30,1.00E-007,1.00E-007,0,0.05,0.004,1.1,1.00E-006
120,40,1.00E-007,1.00E-007,0,0.05,0.004,1.1,1.00E-006
160,40,1.00E-007,1.00E-007,0,0.05,0.004,1.1,1.00E-006
205,50,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
255,50,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
310,60,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
370,60,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
440,80,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
530,100,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
630,100,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
730,100,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
880,200,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
1120,280,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
1430,340,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
1800,400,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
2250,500,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
2750,500,1.00E-007,1.00E-007,0,0.1,0.004,1.1,1.00E-006
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Confronto temperature simulate-misurate
Temperature 4 cm depth
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Confronto temperature simulate-misurate

Temperature 40 cm depth
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La capacita del modello di simulare le temperature del
manto stradale sulla base delle forzanti meteorologiche
permette di stimare le temperature del manto stradale in

punti di interesse dove NON esistono misure in loco
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HS: altezza neve

THE WEATHER RESEARCH & FORECASTING MODEL

SWE: equivalente in acqua della neve

HN: neve fresca prevista
Q: portata nef corsi d'acqua

GEOtop + WRF
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Ricezione misure neve
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tramite applicazioni
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