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Studio della conoide alluvionale del Fiume Taro per la
realizzazione di un modello idrogeologico per la gestione
sostenibile delle risorse idriche

IL MODELLO MATEMATICO DEL
FLUSSO IDRICO NEGLI
ACQUIFER]

6 — | Risultati della Calibrazione del Modello in Stato
Transitorio

Piezometri e Pozzi di
Taratura in AO—Al e
in A2 della Conoide
Taro

,ER&gioneEmﬂia—Romagna




¢ Hydraulic Head [m]

134,35

134,37

134,25

134,27
— 134,157
S
= 134,17
B
£

134,057

134
133,957
133,94
133,85
133,84
133,757
133,77
133,65
133,67
133,557

o
=
@
c

4
o

£

133,57
133,457
133,47
133,35
133,37
133,257
123,24
133,157

133.1 T T T T T T T
38450 38500 38550 38600 3850 38700 38750 38800

T T T T
38850 38300 38350 33000 33050
Elapsed tine [d]

134,35

134,37
124,25 -
134,24
124,157
134,17
134,05
12471
133,95

Computed hydraulic head [ml

133,99
133,857~
133,84
133,76
133,77~
133,65
135,64~
Ell=tbEy)
133,57
133,45
133,47
133,357
133,31

Scarto max: 0.63 m (v.a.)
Dispersione scarti: 0.80 m

. B IR
133.2 133.3 133.4 133.5 133.6 133.7 133.8 133.9

134 1341 134.2 134.3 134.4
Measured hydraulic head [ml




134.5
134,45

132,95

134.4
134,351
134,37

= 134,251
o 1342+
£ 134,15
ERERR
7 134,057
2 134+
133,95
133.97
133,85
153,87
133.75 1
133,77
133,657
133,57
133.55 1
183,51
133.45 7
133,47
133,35 1
183,37
133,257
183,27
133,15
133.1
133,05
1337

38450

T
38800

T T T T T T T T T T
38550 38600 38850 38700 38750 38800 38850 38300 38350 39000 33050
Elapsed tine [d]

% Hydraulic Head [m] - Scatter Plot{4die_gg#1} =

134,35

134,31

Computed hudraulic head [a]

Scarto max: 0.39 m (v.a.)
Dispersione scarti: 0.78 m

1334 135 1336 1337 138 133.9 13 131 134.2)
Heasured tudrsalic head (n]




x
133,00

1229
132,957
122,97
132,859
132,87
132,75
132,71
132,85
132,671
132,567
132,810 ¢
132,457
132,47
122,269
132,37
132,25
132,240
132,15
132,17
132,067

132
131,957+
131,87
121,867+
131,81
131,75

13L.7 T T T T T T T T T T :
38450 38500 38550 38600 38550 38700 38750 38800 38850 38300 38350 39000 33050
Elapsed tine [d]

Hydraulic head [m]

%¢ Hydraulic Head [m] - Scatter Plot(3d=_gg#1) x|

133.05
1334 Scarto max: 0.85 m (v.a.)

Dispersione scarti: 1.47 m

132,95
132,94
132,85
132,87
132,757
132,7
132,65
132,64
132,55
132,57
132,45
132,47
132,35
132,37
132,25
132,27
132,157
132,17
132,057
1324

Computed hydraulic head [nl

131,95 9
131,94
131,85

o
.@D:
U weBT G

131,75 soEdEg

T T T T T T T T T T T T
131.8 131.9 132 132.1 132,2 132,3 132.4 132,85 132,86 132.7 132.8 132.9 133 133,1
Heasured hydraulic head [m]




135,75

Hydraulic head [m]

135

13,08 3o hoeierie b de i

LTI R TR PRSP TR AT

T T T T T T T
38800 38550 Z8E00 38650 38700 38750 38800

T
38850

T T T
38300 38950 33000

Elapsed tine [d]

39080

135.45

Computed hydraulic head [m]
[

i Scarto max: 0.66 m (v.a.)
. Dispersione scarti: 0.96 m

T T
134.3 135

T
135,1

T T T
135,2 135,3 135,4

Heasured hydraulic head [ml

135.5




132.1

38450

T
38300
Elapsed tine [d]

.
Py
5
ol
o
&
L

draulic hear

132,357
132.3
132,257
132,27
132,15

132.1

132.1

132.9

T T T
133.4 1335 1336
Heasured hydraulic head [nl

Scarto max: 1.13 m (v.a.)
Dispersione scarti: 2.02 m




Hydraulic head [ml

129.4

128,357

128.37
129,25

128,27
129,157

129,17
129,05 7

1287~
128,957

128.9

128,85 7"
128,87~
128,757

1287 7

128,657
128,67

128,55 7

128.57"
128,457
128,47~

128,357

128.37-
128,257

128,27

128,157

128.1

T T T T T T
38450 38500 38550 ] 38ER0 38700 28750

T T T T
38850 38500 38950 33000

Elapsed tine [d]

35050

Computed hydraulic head (nl

129.4

129,357
129.3 7

129,257

I
R
2
T
I

129,157

I
B
2
N
I

129,057
1297
128,957
128.97
128,857
128.8 7
128,797
128.7 7
128,657
128.6 7
128,557
128,57
128,457

128.4 7

Scarto max: 1.23 m (v.a.)
Dispersione scarti: 0.48 m

128,351 5

1283 i

128,257

128,271

128,157

o

!

128.1
129

T T T T T T T T T T T T T T T T T T T
129,02 129.04 129,06 129.08 129.1 129.12 129.14 129,16 129.18 129.2 129.22 129.24 129,26 129,28 129.3 129,32 129.34 129,35 129.32 129.4

teasured hydraulic head [m]




Hydraulic head [ml

125,45
125,44
125,357
125,37
195,251
125,21
185,151
12514
125,05
125
124,55
124,94
124,851+
124,87
124,761
124,74
124,55
124,64
124,55
124,57
124,457
124,41
124,357
124,37
124,251~
124,24
124,15

124.1
38450

T T T T T T T T T T T
38500 38650 38600 38650 38700 38750 38800 38850 38500 38350 33000 39050
Elapsed tine [d]

Computed hydraulic head [ml
=

123,987 Scarto max: 0.66 m (v.a.)

175,044 Dis

persione scarti: 0.61 m

124,7 124

T T T T I— T — T B — — T T
72 124,74 124,76 124,78 1248 124,82 124,84 124,86 124,88 124,9 124,52 124,54 124,96 124,98 125 126,02 125,04 125,06 126,08125,1
Measured hydraulic head [ml




120.2
120,157
120,14
120,057
120
113,957
119,94
118,857
119,67
118,757
119.79
118,65
119,67
118,55
113.57
118,451
119.44
118,35
113.37
119,257
113,27
119,157
113,19
118,05
1197
118,95
118,97
118,85
118,89
118,757

Hydraulic head [m]

by

118.7
38450

T
38500

N
38550

T T T T T T T T
38600 38650 38700 38750 38800 38850 38300 38350
Elapsed tine [d]

T
33000

33080

118,8
119,751
118,7
119,657
119,67
119,551
119,54

113,457

Computed hydraulic head [m]

119,47
119,351
119,3
119,25+
119,27
119,157
119.14
113,05
1197
118,55
118,94
118,85
118,68

118,757

Scarto max: 0.50 m (v.a.) :
Dispersione scarti: 0.94 m !

118,7
118,7

T
118.8

T
118,39

T T T T T T
113 119.1 119,2 118.3 119.4 119.5 119,86
Measured hydraulic head [ml

T
119.7

118,8




Hydraulic head [m]

114,85
114,57
114,47

114,37-¢

,_.
=
=
o

|

T T T T T T T T T T T
38450 38600 385450 3BE00 38650 38700 38700 ZBE00 38850 38300 38950 35000 33080

Elapsed tine [d]

Computed hydraulic head [ml

113,65
T
13,85
T
113,45 1
113.4
113,35
113,31
113,25
113.2 1
113,151
113,11
113,05

13-+
112,95
112,94
112,85"'5 L
112,81
112,75
112,74
112,65
112,51
112,55 1
12,5 e o he
et Scarto max: 0.87 m (v.a.)
BRA e : o o o Dispersione scarti: 0.60 m
112,35 T T T T T T T T T

112.3 112.4 1125 1126 12.7 112.6 112.9 13 113.1 113.2 13.3

Measured hydraulic head [ml

10



Hydraulic head [m]

110.7
110,65
110,67
110,55
110,57
110,45
110,47
110,357
110,37
110,257
110,27
110,157
110,14
110,05
110
109,95
109,97
103,85
103.87
109,75
104,71
103,657
1096
109,55
103,57
103,457

109,4
384!

T T T T T T T T T T T
50 38500 38550 38600 38650 38700 38750 38800 38850 38300 38350 33000 33050
Elapsed tine [d]

Computed hydraulic head [ml

110,7
110,B5
110,67
110,557
110,57
110,45
110.4 7
110,35
110,37
110,25
146,27
110,15
110,14
110,05

110
103,957
103,94
109,85
103,87
103,757
109,77
109,65
1036
103,55
109,57

Scarto max: 0.92 m (V.a.) it SRR
Dispersione scarti: 0.53 m :

109,45

T : T : : T T : T T :
109,9 110 16,1 16,2 10,3 10,4 10,5 16,6 10,7

Measured hydraulic head [ml

11



= 0.9
E

= 90,8
7

g
A
3 0.6
g

290.57

=

: PiT.pz: CGPL:

B2.8 T T T T T T T ———— T——————
38450 38500 38550 38600 38650 38700 38750 38800 38850 38300 38850 33000 33050
Elapsed time [d]

90,357 Scarto max: 1.35 m (v.a.)
Dispersione scarti: 0.50 m

Computed hydraulic head [ml

T T T
90,7 N 90.9 a1
Heasured hydraulic head [ml




Hydraulic head [m]

86,2
85,17

86
84.97
84,84
84,7
84,6
84.57
84,47
84.37
84.27
84,17

84
83,97
83,87
83,7
82,6
83,5
82,44
82,34
83.27
83.17

837
82.97
82,87
82.77
82,67
82,57
82,47
82,34
82,24
82,14

© 4 Ghint G2i

82
38450

T T T T T T T T T T T
38500 38550 38600 38650 38700 38750 38800 38850 38300 38850 33000 33050
Elapsed time [d]

Computed hydraulic head Cml

85,2
85,17

5
84,97
84,8
84,7
84,6
84,5
84,47
84,37
84,2 7
84,17

84
82,97
82,87
83,77
83,6
83,51
3.4 1
83,31

&

Scarto max: 2.63 m (v.a.)
Dispersione scarti: 2.18 m "~

T T
a3 83,2 83,4 83,8 83.8 84 84,2 84,4 84,6 84.8 85 86,2

Heasured hydraulic head [m]

13



Hydraulic Head [m]

Scarto max: 2.45m (v.a.) -
Dispersione scarti: 2.04 m

14



Hydraulic Head [m]

Scarto max: 1.10 m (v.a.)
Dispersione scarti: 1.05 m

15



Hydraulic Head [m]

Scarto max: 0.55 m (v.a.)
 Dispersione scarti: 0.58 m

16



Hydraulic Head [m]

Scarto max: 0.91 m (v.a.)
Dispersione scarti: 0.51 m

17



Hydraulic Head [m]

Scarto max: 1.18 m (v.a.)
Dispersione scarti: 0.83 m

18



Hydraulic Head [m]

Scarto max: 0.69 m (v.a.)
Dispersione scarti: 0.70 m

19



Hydraulic Head [m]

Scarto max: 1.76 m (v.a.)
Dispersione scarti: 1.20 m

20



T T T T T T T T T T T
38500 38560 38600 38650 38700 38750 38600 38050 38900 38360 33000 39050

Elapsed tine [d]

. Hydraulic Head L] - Seatler Dl (P Eamps#1) =

Scarto max: 1.65 m (v.a.)
Dispersione scarti: 1.00 m

£ T 3.8 |3 0 @i 3
MHeanrnd bud-sl ic boad [nl

21



Hydraulic Head [m]

Scarto max: 2.86 m (v.a.)
Dispersione scarti: 0.72 m

22



40,2

40,1

40
33,97
33.87
33,77

o

e

o
i

o
@
i

|

Hydraulic head [m]
@
n
i

Scarto max: 1.00 m (v.a.)
Dispersione scarti: 0.88 m

e

e d

Lo

7 Ronto SLpeE

T T T
38500 38560 38600

T
38650

T
38700

T
38750

T
38600

T
38050

T T T
38300 38950 39000
Elapsed tine [d]

39050

38,87
38,87
38,77
38,67
38,57
38,47
38,37
38,2
38,17

38
37.97
37.87
7.7
3767
37.57

o lhe

3.4
38450

T T T
38500 38560 38600

T
38650

T
38700

T
38750

T
38600

T
38050

T T T
38300 38950 39000
Elapsed tine [d]

39050

23



¢ Hytlraulic Head ] - Seatler Dol (Pefamps#1)

Scarto max: 2.00 m (v.a.)
Dispersione scarti: 1.40 m

.61
5.5
LRE

w3 B4 BS WE WT BWE BI B[ OB

/I OBI B[A BS [/E BT B[E B 0

.1

402 03 404 405 406 07 408 S 4

Hastured il i baad [al

68,2 T T
68,17

®1 Scarto max: 2.91 m (v.a.)
58,97 . . .
=01 Dispersione scarti: 1.48 m

Hydraulic head [m]

T T T
38500 38560 38600

T
38650

T
38700

T
38750

T
38600

T
38050

T T T
38300 38950 39000 39050
Elapsed tine [d]

24



Scarto max: 1.51 m (solo Il parte)
Dispersione scarti: 0.75 m

Hydraulic head [m]

T
38450 38500

Gass Hassl (B4

T T T T T T T T
38560 38600 38650 38700 38750 38600 38050 38900

Elapsed tine [d]

T T
38360 33000

39050

Hydraulic head [m]

Scarto max: 2.26 m (solo Il parte)
Dispersione scarti: 1.08 m

T
38500

Bellini (23013

T T T T T
38560 38600 38650 38700 38750

T T
38900 38360

Elapsed tine [d]

T T
38600 38050

T
33000 39050

25



Hydraulic head [m]

Scarto max: 1.88 m (v.a.)
Dispersione scarti: 2.74 m

T T T T T T T T T
38500 38560 38600 38650 38700 38750 38600 38050 38900

T T
38950 39000 39050
Elapsed tine [d]

Hydraulic head [m]

42.8

42,87
42,77
42,67
42,57
42,4
42,37
42,27
42,17

427
41,97
41.87
41,77

Scarto max: 1.12 m (v.a.)
Dispersione scarti: 1.78 m

Eiffelt (BBAY "

T T T
38500 38560 38600

T T T
38900 38360 33000 39050

Elapsed tine [d]

T T T T T
38650 38700 38750 38600 38050

26



Hydraulic Head [m]

Scarto max: 1.00 m (v.a.)
Dispersione scarti: 0.55 m

27



26.3

Hydraulic head [m]

24,3
24,27
24,17

24
23.87
23,87
23,77

23,67

23,57

i Scarto max: 1.15 m (v.a.)
: Dispersione scarti: 0.75 m

23.4
38450

T
38500

T
38560

T
38600

T
38650

T
38700

T
38750

T
38600

T
38050

T T
38300 38950
Elapsed tine [d]

T
33000

39050

Hydraulic head [m]

i Scarto max: 2.04 m (v.a.)
: Dispersione scarti: 1.67 m

Fop 5

T
38500

T
38560

T
38600

T
38650

T
38700

T
38750

T
38600

T
38050

T T
38900 38360

Elapsed tine [d]

T
33000

39050

28



T
24.8
4,77
24,67
24,5
24,41t

21 Scarto max: 0.64 m (v.a.)
: : Dispersione scarti: 0.60 m

w
2

o d
B
A

Hydraulic head

mor
o
o i

P

23,77
23,67
BRAEA oo e=Brah oo oo o fomdroci e o ol B s oot ocfyosin chos Guods oo ooes doas Gondbaagoadh saus foaaion Goach sags s ason dbas fuadvach sodea bas fus chas Grodbusdnedbeofes hoe
ST [N - N S S S SO B s oot ocfyosin chos Guods oo ooes doas Gondbaagoadh saus foaaion Goach sags s ason dbas fuadvach sodea bas fus chas Grodbusdnedbeofes hoe
el N : : : EE H EE EE FEE
23,04 e el
23,17
23
22,9
22,871
22,77
2B

22,57
22,47
22,37
22,29
22,17

Gloofoocioofood
21,97
21,8
21,77

T T T
38900 38360 33000 39050

Elapsed tine [d]

21.6 T T T T T T T T
38450 38500 38560 38600 38650 38700 38750 38600 38050

Piezometri e Pozzi di
Taratura in A2 e in
A3 della Conoide
Taro

,HRegioneEnﬂ]ia—Romagna




Hydraulic head [m]

375
3747
37.37

3727

Scarto max: 1.05 m (v.a.)

11
38450

T
38500

T
38560

T
38600

T
38650

T
38700

T
38750

T
38600

T
38050

T
38300
Elapsed tine [d]

T
38360

T
33000

39050

Hydraulic head [m]

33.3
33,27
3.1

28
38,97
38,87
38,77
38,67
38,57
38,47
38,37
38,27
38,1

3BT
.97
37,87
37,77
376
37.57
B
3.3
7.2
7

Erl
38,97
36,8
36,77
36,67
36.57
36,47
36,3
36,27

reoo-orPRAGESEE - o

3.1
38450

T
38500

T
38560

T
38600

T
38650

T
38700

T
38750

T
38600

T
38050

T
38300
Elapsed tine [d]

T
38360

T
33000

39050

30



Scarto max: 1.58 m (v.a.)
Dispersione scarti: 0.78 m

Hydraulic Head [m]

Scarto max: 0.36 m (v.a.)
Dispersione scarti: 0.43 m

31



Hydraulic Head [m]

r ': Scarto max: 1.31 m (v.a.)
| = Dispersione scarti: 1.05 m

32



Hydraulic Head [m]

Scarto max: 0.96 m (v.a.)
Dispersione scarti: 0.69 m

33



27,25
7.2
27,157
7.1
27,057

[
3
®
m o
8|8
F

e

&

ta
I

26,857
26,87
26,757
26.7 7
26,651

Hydraulic head

26,67
26,557
26,57
26,457
26,47

267
25,957
25,87
26,857
25,87
26,757

26,3570
%370
26,257
B2
26,157
B0
26,057

Scarto max: 0.60 m (v.a.)
Dispersione scarti: 0.78 m

25.7
38450

T
38500

T
38950

T
38600

T
38650

T
38700

T
38750

T
38600

T
38850

T T T
38900 38950 33000 39050
Elapsed tine [d]

26.4
26,37
26,27
26,17

267

25.97
2 25,8

257

Eoogd
S 2.6

3 26,6

325‘4-

25,37

25,27
25.1

257
249
24.87
24,77
24.67
245+
24,47
24,37
2427
24,17

24
23.97
2.8
2.7 7
2.6
23.57
23,47
23,37
23,24

Scarto max: 1.86 m (v.a.)
Dispersione scarti: 2.16 m

SRAETHE E)

23.1
38450

T
38500

T
38560

T
38600

T
38650

T
38700

T
38750

T
38600

T
38050

T T T
38300 38950 39000 39050
Elapsed tine [d]

34



Hydraulic head [m]

.7 T
38450 38500

x|

Scarto max: 2.70 m (v.a.)

pz3Finf E.l

T T T T T T
38560 38600 38650 38700 38750 38600

T
38050

T S —
38900 38360 33000 39050

Elapsed tine [d]

Hydraulic head [m]

2.8

Scarto max: 1.95 m (v.a.)
Dispersione scarti: 1.25 m

T T T T T T T
38500 38560 38600 38650 38700 38750 38600

T
38050

T T
38300 38950 39000 39050
Elapsed tine [d]

35



Hydraulic head [m]

20,87
20,77
20,67

Scarto max: 1.84 m (v.a.)
Dispersione scarti: 1.58 m

20.5
38450

T
38500

T
38560

T
38600

T
38650

T
38700

T
38750

T
38600

T
38050

T T T
38300 38950 39000 39050
Elapsed tine [d]

Hydraulic head [m]

24,17
24

Scarto max: 2.99 m (v.a.)
Dispersione scarti: 1.69 m

23.8
38450

T
38500

T
38560

T
38600

T
38650

T
38700

T
38750

T
38600

T
38050

T T T
38300 38950 39000 39050
Elapsed tine [d]

36



Piezometri e Pozzi di
Taratura nei Gruppi
AcquiferiBe C

Pozzi di Taratura
[l Gruppo B prevalente
® Gruppo C

,ER&gioneEmﬂia—Romagna

ydraulic Head [m]
54,2
54

<

Scarto max: 3.28 m (v.a.)
Dispersione scarti: 2.16 m

63,87

o

93,67
634

83270

@
B
By
o @
P

Hydraulic head [m]

@ @ @
poNMRN
Moe W

i

R R
51.81
51,6 -
Bl fieE
51.2
I SRR

[T SEP
50,6
OO U0 DU SO OL OO 00 VESOP /A0 IO U OO0 SO SO SO OO0 SUESOOC SO SO UOF IO OO0 O SO0 SO0 SO0 000 SO LSOO SO WO SO
i e et e oo i ool oo oo e oo oty o e oo
FERCE SRR IRE:

(BB oo odoogaogoad

49,4

dg.2 il
EfFg
48,8
(ol ot ol o oo oo oo B o o o B e g o e o o o o o s e o

o

5.4 T T T T T T T T T T T
38450 38500 38550 38600 39650 38700 38750 38800 38850 38300 38950 39000 39050
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Hydraulic head [m]
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Hydraulic Head [m]

Scarto max: 1.76 m (v.a.)
Dispersione scarti: 0.97 m
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B¢ Hydraulic Head [m]
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Piezometri e Pozzi di
Taratura nei Gruppi
AcquiferiBe C

Pozzi di Taratura
Il Gruppo B prevalente
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Hydraulic Head [m]

Scarto max: 1.82 m (v.a.)
Dispersione scarti: 3.05 m
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Hydraulic Head [m]

Scarto max: 1.08 m (v.a.)
Dispersione scarti: 1.25 m
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Hydraulic head [m]
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Hydraulic head [m]

Scarto max: 2.10 m (v.a.)
Dispersione scarti: 3.38 m
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