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BUMMARY. — An estimation is made of the thermal disturbance ithat
lhe eventual difference hetween the mean annual! lemperature of a river
and that of the ground would cause on the normal geothermal field.

RiagaUNTO, — Viene eseguita una stima del distmbo Lermico ¢he 'even-
tnale differenza tra temperatura media annua di un fiume e guella del suolo
polrebbe causare sul canipo geotermico normale.

1. TNTRODUCTION.

During a research on the geothermal flow in the Fossa Brada-
niea {!} it has been necessary to investigate under what conditions
and to what exfent a river influences the normal geothernial field, nnder
the lLiypothesis of heat conduetion in steady state.

In order that the river provokes a thermal perturbation, it suilices
merely for the river to have a mean annual temperature diflerent from
that for the ground. Therefore, with the aim of earrying out this type
of investigation, it would be just necessary to know the mean annual
temperatures of the river and of the soil in the area under examination.

Available literature provides no direct comparisons between these
two femperatures. However, they may be obtained by comparison bet-
wean the temperature of the river water and the alr temperature {inve-
stigations run by hydrologists} and by comparison befween air tempe-
rafure and that of the ground {made by elimatologists and, especiadly,
by agronomists).

(*) Tatituto di Geodesia e Geofisisa, Universith — Bari ([lalia).
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2. Covrarison oF RIVER AND AIR TEMPERATURES.

Ixdrologists have not paid mueh attention to variations in river
temperature (2) aud 30 present knowledge is ineomiplete.

Haowever, from the few papers available (for a brief bibliography
see (30108)) on medinm-high latitude areas, there emerge, inter alia,
two important factors bearing on the present investigation:

10} wmean annual river temperature differs from thal of the air, generally
being higher

29) the temperatirre gradient of vivers (with olevation) is alse different
awd generally above that of the air.

Tn the cage ol [Haly, Tonini @) maintaing that the mean annual
temperature of river waters in this clinate is some 20C higher than
that of the air. Vigsentini (%) observed a temperature gradient of about
10C for every 200 m in the cuse of surface waters in the Po basin, On
comparing thiz with that of thoe air (0.4-1°C/100m) it will he seen that
the difference inereases with clevation.

3. ConpArIsoN 01 AR AND GROUND TEMPEKATURES.

The results of these investigations arve genorally ubilized in geo-
thermal studies for making the topographic correction (7).

It loeal clitutie ¢onditions present no purticular features and if
there are no shallow groundwaters in movement and there is no evapo-
ration, it is generally held that, in the ecase of clevalions which are not
too high, the mean annual air and ground temperatures ean he con-
sideved coual ov difter by no mere than o few tenths of a degroe Centigrade,
the ground swrface temperature being higher than that of the air.

[n mountain regions, on the other hand, this diferenee incrcases
with elevation, since the air temperature gradient is greater than that
of the ground.

Lxhanstive references on comparisons of wir-ground temperatnres
in [taly ave given in works by the agronomists Scotton 8) and Maechia (?).
Mention of the results of air and ground temperature gradients in the
Alps and the Fossa Bradanica are in the works of Bireh (7) and Mon-
gelli and Ricohetti (1).



INTLITENCE OF HIVERA ON GRUTEMPERATURLES 207

1t is apparent that in general the mean temperature of river water
iy higher than that of the air, and that the mean temperature of the air
is lower than that of the gronnd. Bince it is unlikely that these two
will balanee ont exactly, it is to bo expeeted that there will be a dilte-
renee betwoeen the temperature of river water and that of the ground,
and that this may be of the order of a few degrees.

In all probability this lact will have no influence on the tempera-
ture readings taken in bores a considerable disiance from rvivers, hut
the disturbance in heles fairly nearby must be assessed.

Sinee the sbsolute value of the disturbance eannot be ealeulated,
we estinate ity percentage value, that is the ratio between its value and
tho difference betweon the meun annual temperature of the river and
that of tho soil.

4. THEORY.

The temperature wder stationary eonditions at any given point
of a semi-infinite solid, whose surface coincides with plane =y (nxis 2
being oviented towards the her part of tlie body) and with a surface
temperature is Fle’, ¥'), is given by the following expression (0%):

I P 2 F (@, y)

[(@—a")? + (y —y')* 22| e

T (v, y, 2) dy' . [1]

e @

Expression {1} can also be applied when the surface temperature
is F(x', ¥') in a given zone 8 and nil over the remainder of the surface.
This given zone may represent the area oceupied by a river having any
form; in which case:

1 7 z-F (2, ') dx’ dy
Tl oy a) = — , : i . g
( ) .fﬂ ) 2 o . [{x —u )2 + (:'If _ ?)‘ }2 _{_ 32]3?]‘.! [ J

Liet ns assimme that near a borehola P (Fig. 1} the river ¢an he
considoered as being straight, is L metres wide ad only a fow molres
deep, and that the river-ground mean annual temperature dilference
is T..
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In a reference systemn like that in Fig. 1, if P(x’, ') is nil over
the whole of the plane @y, exeluding the field given by 0 <z < L, where

is T., then [1] may be written:

v [
il

:;:.I!” ] I’
reya =% [ | o

[o—a 4 (g — ' + 2]

2 A

*x

#

Fig. L — Coordinates System for plotling the influence
of a river on the temperaturc distribution of the soil,

whieh, on integrating gives:

1 L
= {arct:,c.r -— — aretg Ef_)
7T\ i % Tz

(3]

{4]

where y is the distance from the bore to the nearest bank, z is the

depth.
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By way of example, Fig. 2 gives the percentage disturbance =

caused in a seetion of ground at right angles to w rviver with width
L = 100 m.
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Figs. 3 a, b and ¢ which show the percentage disturbance caused
down a bore al distances y = 100, 1000 and 5000 m from a river 100

m

to 1000 m wide, indicate more elearly the existenes of a 7 maximuun

a

which shifts to ever greater deptl as  and L increase,

T
0 Ho0 ||'|u|r

Fig. 8a.b, 6 — Temperalure percenlage disinrbance caused down o bore
ab distances y = 100, 1000 and 5000 m from a rviver 100 o 1000w wide,

Indeed, from [4] we obtain:

y+L =y |
(y __l_ L}z ..l_ z2 yz -+~ 22
which cancels oul for 2 — —ijL %) .

2 (T 1
a:l'f',.l =

b 4
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CONCLURIONR,

From Figs. 3¢, b and ¢ it may be deduced jthat:

— when ¥ is around 100 m the thermnal disturbance is always

present and varies considerably with the width of the river

— when ¥ is around 1000 1, the disturbance is negligible (less

than 19) at a shallow depth (less than 100 1), while it becoines slinost
constant at great depths and has no offeet on the gradient; the width
of the river i3 not very imporlant here

— when ¥ is large, being around 5000 m, the disturbance is

always negligible.

.
&
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