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Scale



Scale spaziali e temporali dei processi dell’atmosfera e dell’'oceano
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Meccanica del punto materiale
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Effetti non inerziali



Gaspard-Gustave de Coriolis
(1792 — 1843)




/. Sinking air with high pressure
.. Rising air with low pressure

https://ftp.comet.ucar.edu/memory-stick/tropical/textbook_2nd_edition/navmenu.php_tab_4_page_2.1.0.htm ©The COMET Program



Equilibrio geostrofico
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Convergence aloft Divergence aloft

Surface isobars as they appear on a map

100.4 kPa
100 kPa 100.8 kPa

M) T

o

Copyright 1932 John Wiley and Sons, Ine. Al Hights reserved.

R 100 kPa
99.2 kP

99.6 kPa

)



Meccanica del continuo



«Noi viviamo sommersi nel fondo d’un pelago
d’aria elementare, la quale per esperienze
indubitate si sa che pesa, e tanto, che questa
grossissima vicino alla superficie terrena,
pesa circa la quattrocentesima parte del peso
dell’acqua»

Lettera a Michelangelo Ricci, 11 giugno 1644

https://it.wikipedia.org/wiki/Evangelista Torricelli

Evangelista Torricelli
(Roma 1608 - Firenze 1647)


https://it.wikipedia.org/wiki/Evangelista_Torricelli

Equazione di stato dei gasi ideali

p=pRT R = R*/M
Equilibrio idrostatico
dp
d- £r9Y
dp _ P 4
dz RT
Atmosfera isoterma p(Z) — poe—ﬁ H — RT= R*T

g Mg



Fenomeni elettrici
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Electricity in the Atmosphere

9-1 The electric potential gradient of the amosphere

On an ordinary day over flat desert country, or over the sea, as one goes up- 8-1 The eleciric potential gradient
ward from the surface of the ground the electric polential increases by abour [0 of the atmosphere
volts per meter, Thus there i a vertical electric field E of 100 volts/m in the air. The
sign of the field corresponds 1o 2 negative charge on the earth's surface, This %2 Elocivic carrouts ln the

means that outdoors the potential at the height of your nose is 300 volis higher atmosphere
than the potential at vour feet] You might ask: “Why don't we just stick a pair of 8-3 Origin of the atmospheric
electrodes out in the air one meter apart and use the 100 volts to power our eleciric currénts
lights?" Or you might wonder: “If there is really a potential difference of 200
volts between my nose and my fest, why ig it I don't get a shock when 1 go out into 94 Thundersturms
the sresy?™ 9-5 The mechanism of charge
We will answer the second guestion first. Your body is a relatively good separation
conductor. If you are in contact with the ground, you and the ground will tend o 96 Lichtni
make one equipotential surface. Ordinanly, the equipotentials are parallel to the
surface, as shown in Fig. 9=1{a), but when you are there, the sguipotentials are I_ E C T U R E S O N

distorted, and the field looks somewhat as shown in Fig. %-1(b). So you still have
very nearly zero potential difference between your head and your feei, There are

charges that come from the earth to your head, changing the field. Some of them  Keference: Chalmers, J. Alan, Ammos-
may be discharged by ions collected from the air, but the current of these is very pherie Electricity, Pergamon
small because air is a poor conductor. Press, London (1957).
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RAGGI SOLARI




raindrop

By KES47 - Own work, Public Domain, https://commons.wikimedia.org/w/index.php?curid=10636870



observer

Primary Bow viewing angles: from sun - to droplet - to observer's eye = 400 0 420 J

Secondary Bow viewing angles: from sun - to droplet - to observer's eye = 520 10 540
colors are reversed in the secondary bow!




Given a spherical raindrop, and defining the perceived angle of
the rainbow as 2¢, and the angle of the internal reflection as 286,
then the angle of incidence of the Sun's rays with respect to the
drop's surface normal is 28 - ¢. Since the angle of refraction
IS 8, Snell's law gives us sin(28 - ¢) = n sin 8, where n = 1.333 is
the refractive index of water.

Solving for ¢, we get ¢ = 26 - arcsin(n sin 8).

The rainbow will occur where the angle ¢ is maximum with
respect to the angle 6. Therefore, from calculus, we can
set do/d6 = 0, and solve for 8, which yields

5 2V —1 + n? 20.2°
= arccos ~40.
max \/§n

Substituting back into the equation for ¢ yields 2¢__ = 42°.

max

For red light (wavelength 750 nm, n = 1.330 based on the
dispersion relation of water), the radius angle is 42.5°

For blue light (wavelength 350 nm, n = 1.343), the radius angle is
40.6°.



https://en.wikipedia.org/wiki/Snell%27s_law
https://en.wikipedia.org/wiki/Calculus
https://en.wikipedia.org/wiki/Optical_properties_of_water_and_ice
https://en.wikipedia.org/wiki/Optical_properties_of_water_and_ice
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Cambiamenti di stato
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Fisica statistica
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Figure 1.5 Schematic cross section of the atmosphere illustrating the homosphere, hetero-
sphere, and the exosphere, in which molecular trajectories are shown.
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Distribuzione di Maxwell-Boltzmann
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Figure 1.6 Boltzmann distribution of velocities for a molecular ensemble of oxygen atoms
and hydrogen atoms. Escape velocity v, for earth also indicated.



Onde elettromagnetiche
e interazioni radiazione
materia
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Blackbody radiation

A blackbody* is a surface that completely absorbs
all incident radiation. Examples include certain
substances such as coal and a small aperture of a
much larger cavity. The entrances of most caves
appear nearly black, even though the interior walls
may be quite reflective, because only a very small
fraction of the sunlight that enters 1s reflected back
through the entrance: most of the light that enters
the cave i1s absorbed in multiple reflections off the
walls. The narrower the entrance and the more
complex the interior geometry of the cave, the
smaller the fraction of the incident light that is
returned back through it, and the blacker the
appearance of the cave when viewed from outside
(Fig. 4.5).

Fig. 4.5 Radiation entering a cavity with a very small aper-
ture and reflecting off the interior walls. [Adapted from
K. N. Liou, An Introduction to Atmospheric Radiation, Academic
Press, p. 10, Copyright (2002), with permission from Elsevier.]

(Wallace and Hobbs 2006)
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Fig. 4.6 Emission spectra for blackbodies with absolute tem-
peratures as indicated, plotted as a function of wavelength on
a linear scale. The three-dimensional surface formed by the
ensemble of such spectra is the Planck function. [Adapted from
R. G. Fleagle and J. A. Businger, An Introduction to Atmospheric
Physics, Academic Press, p. 137, Copyright (1963) with permis-

sion from Elsevier.]
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Fig. 7.7 Spectrum of solar radiation at the “top” of the atmosphere (upper curve) and at sea
level (lower curve) for average atmospheric conditions and an overhead sun. The shaded area
represents absorption by gaseous constituents, as indicated. [Adapted from ““Handbook of Geo-
physics and Space Environments,” McGraw-Hill, New York (1965), p. 16-20.]
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Fig. 4.7 (a) Blackbody spectra representative of the sun (left) and the Earth (right). The wavelength scale is logarithmic rather
than linear as in Fig. 4.6, and the ordinate has been multiplied by wavelength in order to retain the proportionality between
areas under the curve and intensity. In addition, the intensity scales for the two curves have been scaled to make the areas under
the two curves the same; (b) Spectrum of monochromatic absorptivity of the part of the atmosphere that lies above the 11-km
level; (c) spectrum of monochromatic absorptivity of the entire atmosphere. [From R. M. Goody and Y. L. Yung, Atmospheric
Radiation: Theoretical Basis, 2nd ed., Oxford University Press (1995), p. 4. By permission of Oxford University Press, Inc.]
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https://en.wikipedia.org/wiki/Lorentz_factor




A compact apparatus for muon lifetime measurement
and time dilation demonstration in the undergraduate laboratory

Thomas Coan,? Tiankuan Liu,” and Jingbo Ye®
Physics Department, Southern Methodist University, Dallas, Texas 75275

(Received 22 February 2005; accepted 14 October 2005)

We describe a compact apparatus for measuring the charge-averaged lifetime of atmospheric muons
in plastic scintillator using low-cost, low-power electronics. We present measurements of the
stopping rate of atmospheric muons as a function of altitude to demonstrate relativistic time dilation.
The apparatus is designed for the advanced undergraduate physics laboratory and is suitable for field
measurements. © 2006 American Association of Physics Teachers.

[DOI: 10.1119/1.2135319]

https://doi.org/10.1119/1.2135319
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Slope winds

Dave Whiteman

r Up-slope winds

. Down-slope winds

(Whiteman, 2000)
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Il progetto Cli-DaRe@School: un bilancio di due
anni di attivita con le scuole

Maurizio Maugeri

Department of Environmental Science and Policy
Universita degli Studi di Milano
maurizio.maugeri@unimi.it

Rovereto — 15 novembre 2024



mailto:maurizio.maugeri@unimi.it

PREMESSA: PERCHE Cl SERVONO LUNGHE SERIE DI DATI
METEOROLOGICI?

Il clima e una risorsa fondamentale del territorio
(un esempio per le piogge)
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FIGURE 4 1961-1990 annual precipitation climatologies

Crespi, A., Brunetti, M., Ranzi, R., Tomirotti, M., Maugeri, M., 2021: A multi-century meteo-hydrological analysis for the Adda river basin (Central Alps). Part |: Gridded
monthly precipitation (1800-2016) records. INTERNATIONAL JOURNAL OF CLIMATOLOGY. - 41:1 (2021 Jan), pp. 162-180. DOI: 10.1002/joc.6614.



...PERCHE LUNGHE SERIE DI DATI METEO...

Il clima puo cambiare nel tempo

Per le piogge possono, per esempio, cambiare:

| valori normali (cioe puo piovere di piu o di meno in un certo periodo di
tempo come, per esempio, un anno);

Il numero di giorni piovosi;
La pioggia che mediamente si ha in ogni giorno piovoso.

In un Paese molto esposto a fenomeni alluvionali come l’ltalia € molto
importante capire se con il global warming si sia osservata una piu elevata
frequenza di eventi precipitativi di forte intensita.

Allo stesso modo e importante capire se si abbiano tendenze negli eventi
estremi opposti, ovvero nei lunghi periodi caratterizzati dall’assenza di
precipitazioni.



...PERCHE LUNGHE SERIE DI DATI METEO...

Il clima puo cambiare nel tempo

Per le temperature possono, per esempio, cambiare:

| valori normali (cioé puo fare mediamente piu o meno caldo);
Il ciclo stagionale;
La variabilita da un giorno all’altro.

E anche molto importante capire se con il global warming si sia osservato
un cambiamento nella forma delle distribuzioni di probabilita delle
temperature (a scala giornaliera, mensile, stagionale e annuale).

E infine importante capire quali siano i segnali di cambiamento per gli
eventi estremi, ovvero le forte ondate di calore e/o gli episodi molto
freddi.



E quindi assolutamente chiaro perché esista una grande
«fame» di lunghe serie di dati meteorologici da parte di
svariati settori della societa



E la disponibilita di questi dati e spesso ancora molto ad
di sotto di cio che sarebbe desiderabile, con molti dati
ancora disponibili solo su carta
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In questo contesto, nel 2022, nasce il Progetto Cli-DaRe —
Citizen Science for Italian CIimate Data Rescue
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https.//a|sam.eu/progettl/cll-dare/

LUobiettivo del progetto e quello di avviare un percorso di lungo termine che
consenta di valorizzare I'enorme potenziale della Citizen Science per il recupero dei
molti dati meteorologici raccolti in Italia nel passato, che rimangono ancora
confinati solo in archivi cartacei.

Il progetto mira sia alla scansione degli archivi cartacei che alla successiva
trascrizione delle serie delle variabili meteorologiche a partire dalle immagini
digitali.

L'obiettivo finale e quello di rendere disponibile un archivio digitale delle antiche
osservazioni meteorologiche del nostro Paese, sia come immagini degli antichi
volumi, sia come dati fruibili per la ricerca scientifica.



Il progetto Cli-DaRe e attivo da poco piu di due anni e questa mattina vedremo le principali
attraverso le quali esso si e sviluppato.

La prima iniziativa che vediamo insieme e:

Questa iniziativa si € avviata nell’a.s. 2022/23 e si € poi sviluppata anche nell’a.s. 2023/24,
mentre nel corrente a.s. le attivita con le scuole, ovvero quelle volte alla trascrizione delle
serie delle variabili meteorologiche a partire dalle immagini digitali, sono in una fase di pausa
perché tutte le nostre energie sono rivolte alla scansione di nuovi archivi cartacei contenenti i
dati delle ex colonie italiane.

Gli studenti coinvolti finora sono circa 500



Quali sono i dati che abbiamo digitalizzato?
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MINISTERO DEI LAVORI PUBBLICI
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3 volumi
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Registri dell’Osservatorio dell’Osservatorio Meteo di Mantova



247
Gunnase | Fttenio | s | aoeie | srrggin | oiogun | oo | agess | sotimbin| Ontctrs | Norsstes| Dcion | arva
amm .
. m._m._mu.-m._m—._mﬂ-‘_mm‘_ ‘_m-‘ i 4
fi=ltl= el o=l el Come abbiamo
- PORTOGRUARO. Latit. 490 9 — Longit, 0 23 5
At m. {Osservatoria moteorologico). - . . ) -?
ey e g ey OFganizzato i lavori?
W ., TSI [N (" FEVI T3 P v PSP ¥ Y SR R [P VY B ) R PP % PRV 01 (PP O IR (PP
R ol o oal of sl sl oo s el o o waf of ] sl dumed o m e | ] s
., . 8.1 .8 8 0.0 oe.n| v Tiel M 7ol @ sea B aT8) 4] M L I EIRLRIEE B )
2ol of waf of mal % I R I PR R R IR I B Y I O T fr
1900 . siaf ol e of smwsf n) s of o md el o o sus| of | o maf 1] wes w
s soe| vl sl w0l et s a0l mal o sl el sl 1ef g
PIAVE — Zoxa VIL »
O REE. I PRI 0 EF [ PP (Y I B PR
oz o vl mf e me| o waf 0 sl 1o vire| of el
o ual ol wal o wsol sl T o el 8 ol 13 1264 Grugso Luglle | Ageto |Settembre| Ottobre | Novemure Dicembre Axma
ol ofwssl o mal o a0l of wors el w0 e of s —= S T R R e N Y
. w1 e[ =il 1] =T =[5 }
sl 0l sl ) sl of wnof ol el of sal o @l o s LN el 1= i
: =
g
il 78] adhof ol g6 o] o ATRONZO. Latit. 485 33’ - Longit, 0= 2" W. "
IR IR R w1 5
swetia .| sl el sl ol sl a5l o] ol sasl . sonof 10l vingl 7| 100 ;-| vl M ;
15.5) a4 e 5 87 0072.1 ue+nni.l7 aismaf 401 i
H
. U O 1O
o “PORTO 3
it 293 (Stagione metooricn del ¥
W) 1 ' w " ™ " u “ J— PIEVE DI CADORE. Latib, 460 26° - Longit, & 5 W. ¥
e “ s = w | | a ™ " @ P g o w0 - m.J ) ?s‘ R L e 'N g
oSttt B 8 T e R e R e el e e el P P e A B B |
ol [l ] ul| |m “ w I e e N R IR E IR E AR E R R A R RN N ER R ’ b
- wolaf e (v s o el e :
0 w| |m u n " " 0 o e e ’, . ad W @ DOMODOSE.
. T s e s —]— Bacino principale:
PO . _l 0L 1 I P P O P IFTE ’
yesa.| 3 13) w1l 1l : i Lat. N. 46° 07 Long. (Mer. Roma) 4° 10° W; m 5. m. 277
Gennain | Febbraio Marzo Aprile Maggio Giugno
ANND [ S L — =
max | min. | max | min. | max | min max | min. | max | min. 1}
CHIAPPU ! L
e B Bg W | :
.y “q i 12 | 69| a9 |ms| 19152 37 (192 | 60 (208 | 79 (241|100 275
) W, 1927 | 8111 92(-22|142| 15212 228 | 104 [ 242 | 122 | 268
' ' 1928 87 | -14 | 1356 04114 31174 208 78 | 256 | 1346 | 325
L I 1920 | 43| 62| 46| -64155( 13| 160 231 | 10.4 | 271 | 148 | 287
st 130 | 61[-14| 72| -06)|153( 29163 200 | 99| 265 157 [ 266
e i 1931 671 2.0 80| -12| 118 22| 174 223 | 119 | 281 | 158 | 27.1
sl 1932 | 89|16 60| -506)107| 04148 208 | 89 (238|123 253
w33 | 50| 22| 87 10| 1e2| 21200 226 | 98231 108|200
ust | 62| | 19| s [ 123 ] 21|17 208 | 104 [ 254 | 129 | 290
wss | 61| 33|11 06| 149 18| 172 18| 82267 135] 200
8. VITO DEL 19635 | 67| 28| v2| 5| 136| 2afar7| sr|os| ea 255 | 133 282
n |
o 1936 | 62| -11| 85 12| 27[159| 6029 100 121 | 260
AN 1931 | 63| 50| 118 04| 04)190| 55259 121 133 | 284
| e 1938 | 64| 26| 95 189 32| 181| 27 187] 16 2] 267
N 1989 | 52| -24) 114 122 03| 169| 68180 76 122 | 260
b1 1940 32| 46 82 135 210175 53| 222 91 11.8 | 26.0
szt 1941 | 33| s3] 70 129 13) 152 | a6 188) 74 126 | 272
- 1942 | 23| 50| 58 138] 41170 69] 23| 92 139 280
L3 1943 59| -27) 128 115 35| 212 73| 236 105 15.5| 28.8
4 | 72| 18| 79 130 10] 193| 59| 29| 92 128 265
105 | w | ow | ow | ow ] ow | oa| w | s e | a] w| ] s
3. — Omervasions plusiomatriche. 93645 | 51| 31| 92| 10| 133 21| 178| 56| 24| 92| 252 132 270 | 1
1986 | 08| 28] 84| -10| 106| 28| 12| 70| 11| 92| 24| 120| 289 157
1947 34| 59 49| -21| 02 26| 190| 14| 216( 124] 283| 147| 289 169
1948 | 72| 05| 104 07| 180 s6f 178| 65| 222 13| 273| 40| 280 152
1049 | 79| 11| 10a| 07| 120 13| 213 ez2f 89| 100| 21| 152| 327 174
1950 87| -18| 1186 04] 153 42| 154 62| 219| 112 284 163]| 306 197
wst | e1| 18| sol 1o| o6 39| 1ss| es| 190| 15| 250( 156 213|177
1952 sa| 03] 7o) zo| 123| sof 86| 104f 207] 153| 269 172] 303 204
1953 | 47| 03] 75| 01| 1s0] 47| 162| 98| 240| 136| 226| 14| 272| 175
wss | 57| o3| se| 12| 120) ssf 152 saf 207| 122| 251| 162| 255 166
1955 77| 8| 70| zo| 15 37| 186 84| 215| 127 250| 153| 286 182
|
104655 | 60| 07| 79| oa| 126 38| 176| 85| 20| 18| 264 151) 288| 175
sa| 2| wa) 01] 1) 23] 13| ee| 23| 02| 257 139 1| 158

PR a@g

04—

82 — Stazione MIGNANO (diga) (Pr)
Lat. N. 44° 25, Long. (Mer. Roma) 3 0' Wi m 5. m. 2

Bacino principale:

e e e e o e e e e e N
ANNO =T = e
r 1
PPN I I I I Y U0 A I 6 Y O Y IO
m‘h“Jf
TR I I I S I S [P P B (P S5 I 4 [ O [ (O 1 O I
uz:-.....»»,.,_..............]
I M R B RN R R N N N T I B IS IS B P B P B I I I
s [ | mfa e e e s a o s e s e s s |
1980 R ERE R RN N N B S B I I N R I P I » -“-
1901 .-u.--...,.....,,...,.-,n.l
iz | el fe] e sl el e oo o afa s ls]a]s]sla] o |5
183 | 1| efu0o| 8| 48| 5| 63) 7| o) o|we2|as| 1| 1| 8| 2|23 4 60| sm|218]ss)| 68| 7| |0
198 | 38| 7| 54 a|1m|rs| 60| 7 w|se| 68| &) 21| «|180f 5| | 7| a0 aﬁqumlm?ltﬁaw]
1905 [ o2 7| 0| | 4| 1| o8| 2|l 2 x| | g|167| of 15] aloaa|sa|isn|s2|a91] e 1000 | 5’
1904 16T | 44 | 112) 76 | 314 | 13 163 | 76| 197 16) 62 f0| 47| &| 14| 8|268| &) 80| 7| 48| 6| 48| g 1884 4‘?0]
1887 68| 10| 98| 6189\ 17| 108 | 71| 78| &| 83 10| 41| 7|166| &[261| 8124 |2e|100| 24| 88| s0| 201 [1200
1938 o[ of 47| 6| 8| 1| wo|o| 71sz| 61| @| 41| a|10|10|2ca| 6| 76| 8| 78| 7| 68| 6| esn|an
189 | o8|s0| | of108| 9| 27| |11 21| 63| 7| 18| 2s| 61| o|r54|sa| 05 |1x| 63| 6128 | 22| 1026 ml
i | 2| 7| es| o) 20| 4 12| 414920108 ) 55| 24| a| a1| «| 46| a|ve|so| 10| ae| 1| 2| 902 |esl |
Medie G Bl 88 7| 90| B| 86| 8 128/13| 80| @ G[102) ¢ (118 8|128 10|188|10| 81 §| 100 IW]
|
w1 108 za| k2| of 61| @|100|s0| 12 (2| 48| #liza) 5| w0 &) o8| &| w0 8|101[ss] 04| 4f nior | ax
e (17 7| 88 s5| 44| 7|07 |se| 64| 6| us| 7| 2| 6] 86| s[117|sa| 66| 8| 16| 6]1as| e muvl
g | o) ofiar| s|10) 8| | o 9| 7| 48| 5] 48| 7f 0| &|raz| 8|ue|as| 65 |0|ars|sn| 1006 | a6
1041 mxm.rmsasvanwmwmsaeamsmmmawasmm]
1045 88| 8| 6 rf 6af x| 4¢) 2| 26| 5| 27| 5| 26| 4| 02| 6| Bs| «| 61| 4| 75| ¢|197|20| 708 |8 "
wie || 7| u) o|iea|za| e8| 5|we|sr| 80| 4| 08| sl10n| 4| 12| 1| 6| #|vuifss| 2 6 0sm | s8]
141 | 45| 7lue2(sm|100|s| 21| #f 61| 8] s 5| 18| 2| 8] 5)1is| 7| s 8| 76| 7|208] 7| 2070 wl,
twis (902 a8) 37| af — | abfsal ot |7 10| 5| e2| 8| s2| 6| 48| 4|rs6| af a0| & 26| 7| woe | s
1y |uep el 6| sf 40 6| 73 sluss) i) 6] 5| k2| 4| 22| 1] 82| of ne| o|ere|ss| 2| 8| es2 | s
w0 | 2| ef | af s8] of12n|sef w0) 6| 1] 4| v 5| 07| 6| 62| 7| 45| 8| 8| s|ars|ss| evs | e
medie | 77| 8| ) 7| 6| 7| 82| 8 95[10f 47| 6| 51| 5| 48| 4| 56| 6|11e| o] o8| 0|102| 0| ss0|s7
7] 8]0 7 99 3| T B|1OG(10) 62| 7| 40| &) 00| &) o8| T\ 17| 0|16 |10| 02| o wos | o8
i
139 229 | 122 153 5.0 96 | 0.5 29 56
161] 235 19) 155 83| n2| 18| 70 68| 72
158| 234 122 173 | 90| 14| 38| 53 w0 | 75
17.5] 265 | 14.9| 243 99| 119 28 70 19.4 al
170] 163 122] 105 | 60| 144 29| 70 71| 81
165 223 | 155 143 96| 106 6.1 68 157 91
1.7 19.7| 120 13.5 7.6 B85 a4 9 16.4 93
179] 214 150 157 | 108| 85| 32| w3 163 | 93
15.2| 225 138 165 as| w1 43 9.8 16.1
104] 227 142|157 | 85| 108 | 36| 81 10| 89
164] 221 134|158 | 85| 108 | 33| 70| 05| 168 82
153( 26| 125|164 | 73| 106 25| 63| 7] 163 ) 69|




Genoaio | Felbraio | Marso Aprile Maggio ! Gingve Luglie Aguste | Bettombre | Ottobre vembre | Dicombre Awxno
awn | = = oy T
5 o, | & | mm. | £ | o, | € | wm. wm, | £
£ = i ' % &
JNATE. A .
BRUN . Latit, 43¢ 49° — Longit. 30 2I' W
Altie. m. 750. (Stazione termo-udometrica)
BRUNATE Insert A in the paper
IR R E L 10 2180 ) 6.0 sy & 1 ' STATION
1906 ' ’ v NAME second If present, insert the second Py the par is). This row specifies the location where the station is installed
row
o 4 8.8 1200 ) 10] 123.5} ' 2.9 b 1 1 = . V
— X ? - o . You can find theJefl side of the fop of the page. If the stion fills two pages insert both separaied by " *
; — of .8l o s o] nd o 0
o aval o el 4 296.0 b 54y Inset the siaion latitude. Aficntion to inaes format: it i 0" and the symbol ™
1000 ot o v el v e wfszel o el of ol 1e0.0f 8| 122.0] o 1t i ses o 1 r
. g | rarw Tnser the siaion longitude. Aticnton 1o the coordinates fommat:t is necessary fo digitise the symbol ***and the symbol ™ and the leic "E" ar "W™
10 5 wf ¢ |y ot ] ovy mmo cqmesl s ros] s se| el o Tl 8 swel e o oo of ¢ !
. %0 Insert the station elevation
1001 ... -'- . 3 1] AR E-IRIER T B LR 7| 9.0 1] 1413 L 4| 253.9) 7] 2} 127.0] o 1 1
189 nsert the first year of data for the saton o digitise
1002 ... .-« | 200 3] 33.0 10f ss.0f 2f130.50 10 100.0 8} 235.0] o T 8 v | s 1t 3) 1 i 1 H ' e
: w1 Tnsert the last yeae of daia for the saion fo digtise
ws. ... v | v | o o] 1] o000 16] 2es.0f 16l 3| ss.0p 3| om0l o n| 0.0 Y 729 ¢ b
wotn oo | m ol essol o zoro| o asiel o mol o msol w0l wsi of orol ezl o ool ) e 2 Eo Y
005 - .0 37.0 3 310 2§ 123,04 7 233, 1 ' 1] 20 # 165.0) 5 283,00 1 184.0 L of 7.0 M) 0.0 kL 1 1]
1906 0-.-co| 0o of ozof 8 1 wrol o200 1l s7o| o 2100 12f 3m.ol o 2o afeenl a0 T R e Tollowing cells e year and the data of cach ycar o they arc writen n T paper 1  data is missing eave the cell cmpty. I here s " copy . Do ot worry i & year s missing. Inscet row by row e data omil you have digitsed] New |1
X the whole table ocation [
| o sl asnof 3] wsef o) 1so] 1s] 1sesal om0 YEAR Tanuary | February | Mareh A May June November | December Year
1007 wv0 si0 .| ss0f 3 A oof o 9.0 o 10| 160.0] 8| 1ma.0f 4] 05.0) U 457.0 mm_ days | mm  dsys | mm  davs | mm  doys | mm  days | mm  davs mm mm__ days | mm days
. | 9% 2 7 | 1 7 | ? 2 |10 2 |IskS 14 [223 16 |20 13 |89 16 |285 9 W2 10 05 R
= " 5 1 wa| o 10.6 o [ B
A ’ sor0| 7 naol o sl 6 1sa0f 4 1.0 g s oanf 5 260 3] 1 % ey |ms |88 2 (17 w0 |7 a4 [a w0 |77 7 |m1 o6 |48 8 |Dos 10 r 2 o | 2
1908 .. coo | 06 3 o0l of0.0 U100 102000 A o . 1898 @s 3 |0 a4 |2ws w |39 15 [0 16 %25 w4 |ms 4 (120 2 |ms s 20 9 2
e fes o |2 2 [ 2 2 |ume w0 o [ o |e0 s |90 8 |20 9 0 1 o[z 2
v ot sl of me| o wef xf o i3] 1as.0) 8| sro] sf r0m0f of 19501 el 2| 450 1o T 1900 o 10| 2 2|7 2 |mo 7 [as w5 s |s0 1 |30 7 |70 2 5050 9 Gl 1
085 s 1901 ss 3 | 7 2 [mua o1 |uso 7 [wo 12 [w3 9 |m7 w2 (120 4 |9 9 20 2 (o
’ ol o i e o e 2 |0 3 |a0 w0 [sso 2 |mes 10 (w0 s [ 6 | 2 s [ 3|2 3 4 2|
010000 ...| 160 2| 250 of seof 3 esol 13 o 108.0] 11| sl o F IFTRY BT IERT A T 2.0 18 1903 2 3|2 202 2 o 6 |0 16 |24 16 [m0 3 [0 3 [0 6 00 1 C
1904 1.0 1 2380 0 2070 6 1540 7 Bo 4 185 0 as s 970 6 1m0 9 602 2 3
il | d ool o] o] rel oo sfassol o ¢ ' s |30 3 [0 2 [moe 7 [z0 wm | 2 2 | m s [eso s |mo u |is0 8 #7014 (e
Wi ... ... | 00 of sso 1| seo) 4f o] sfusel w v | 8 ¢ 1906 00 o f60 s | 9 o o |uwe u|sw 6 [0 2|xme 3 [x0 wo 10 o | 2
1907  [3s0 3 |30 3 [oo o |90 6 [m1 a0 [0 8 |nso 4 [es0o s |wo 7 750 S 13
4 R o 155.0] o r0sol 7|ooro| s v | v|zs00] 1o ol o seof o ? ' 1908 06 1 |00 o |wwo s [0 w0 [wmo 7 |m 9 [0 6 |10 4 im0 4 10 3 3
£ome, ... | 80 6000 Tlasrel 8 7m0 Suy g1 1 1909 2 2 fuse 6 |mo 6 [2o0 2 |mo 4 [a3 13 |bBso 3 [si0 4 [0 o mo 2 o[ 1
1910 160 2 260 2 360 5 65.0 13 no 6 108 n 6.0 6 0o s 470 4 “s 6 n
s w0 o ] 0] v | t]meo rolzee]l of 1| v]rsel ofso] feeeof szl 20l aof w00 o 000 af T} 1911 00 o [30 1 |30 & [320 3 |nso s | ¢ i A wia | F a0 8 Y i
e M 2 |sso 6 [0 7 [wo 6 | mo s [u0 6 |ms s [0 7 |wmo s | 2 2 0 s i
i A el s o3 [0 2| 7 2 [ 7 |30 a6 [ww o | 2 wo o |wo 7 |20 12 w0 4 (TN
TN 15,00 3} 1200 7| 152 0| 120,0] ®} 360.0{ 18} 215.0f 10f 280 16] 240, o w0 2 08,00 nf S0 o aEe.0) 0y RE 1914 150 3 |00 7 |1s20 9 |1200 8 [3660 16 [ 25 10 |2080 16 [2400 9 |30 2 590 s 9
o5 |10 6 {120 a0 [t 2 |2 2 [3s0 7 |z a5 [0 12 [is0 s [0 o %0 6 o [ r 1
Wis s s wool ol qomof ol ¢ | o] 4 | 1| seno] 17| emsol 1sf 1260 12 206.0) of 0.0 o oe0| ol 1mol o 1 '
Toraur . . . | s3] 7elizsss| Tifiesna] o7leeen.7] 1safanse.2] 2ouosst. s alasar.7) 12 118 am,7| yasfoaso of oy 3| 1os] o108.4 62z
140.4) i 4.8 16160,3) s2.5




Due moduli dedicati all'approfondimento di aspetti chiave del data rescue:
* |'esigenza di definire accuratamente la posizione delle vecchie osservazioni

* |'esigenza di verificare 'omogeneita delle serie digitate

Moduli specifici, offerti a richiesta, su altri temi come, per esempio, I'analisi
delle serie temporali
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Alessandro Ceppi - La stazione meteorologica.pdf

Alessandro Ceppi - Meteorologia e climatologia.pdf

Daniele Cat Berro - Quali sono le soluzioni al cambiamento climatico.pdt

Dino Zardi - Prevedere il tempo, prevedere il clima.pdf

Francesco 5Sudati - La meteorclogia operativa.pdf

Maurizio Maugeri - L'impronta climatica di ognuno di noi.pdf

Michele Brunetti - Il clima che cambia... anzi, € gia cambiato!l.pdf



... qualche feedback ...

... dalla comunita scientifica ...

Bulletin of the American Meteorological Society

Engaging high-school students in rescuing and digitizing data from historical

observations in Italy: the citizen-science project Cli-DaRe@School
--Manuscript Draft--

Manuscript Number: BAMS-D-24-0078

Full Title: Engaging high-school students in rescuing and digitizing data from historical
observations in ltaly: the citizen-science project Cli-DaRe@Schoal

Reviewer #1 ... this is indeed a very interesting paper and a very important topic ...

Reviewer #2 ... this manuscript describes a highly promising initiative that not only focuses
on recovering climate data from archives but also actively engages students in climate

science ...

Reviewer #3: ... this was absolutely wonderful work ...
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Grazie
per la vostra
attenzione!

dino.zardi@unitn.it
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