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SOIL TEMPERATURE IN IRELAND

The purpose of this Memorandum is to provide agriculturists with information
on the monthly distribution of soil temperatures at various sites throughout

the country,

Temperatures in the ground are usually measured at standard depths below the
surface of 5, 10, 20, 30, 60 and 120 cm (2 inches to 4 feet), Temperatures
at the three shallower depths are measured under a bare soil surface and

are termed 801l temperatures; temperatures a2t lower levels are measured
under a grass-covered surface and are called earth temperatures., This
publication is concerned only with soil temperatures; information on earth

temperatures will be published geparately.

The measurement of soll temperatures on 2 regular, standardised basis was
begun in Ireland in late 1853; at present, readings of soil temperatures
are taken at 29 meteorological stations throughout the country. At 14 of
‘these stations (A stations) soil temperatures are measured four times each
day, at 0300, 0900, 1500 and 2100 G.M,T, while at the remaining 15 stations
(B stations) only omne measu}ement is made daily, at 0900 G,M,T, For the
Purposes of this Memorandum, the so0il temperature records of 18 stations,
11 A stations and 7 B stations, were examined and analysed. Records from
3tations of less than six years standing {up to January 1968) and records
which were considered unreliable because of site changes or instrumental

difficulties over long periods have not been included in the final analysis,

Fifteen-year (1954~1968) averagesg of monthly mean soil temperature at each
of the three depths, 5 cm, 10 cm and 20 cm, were computed for each of the

18 stations, These averages are given in Table 1 on pages 4 to17; the
methods used in their computation are described in the Appendix (page 19).
In the case of A stations, Teble 1 alsc shows the highest and lowest monthly
mean soil temperatures at each of the three depths, For those A stations
for which records are available over the full fifteen years, the standard
daviations from average are also included in Table 1. In order to provide

a measure of the variability of =oil temperatures at other sites, values

of the average standard deviations over the country generally for each

month at each of the three depths are given in Table 2 on page 148,

Using the Tables

The stations for which scil temperature daeta are provided in Table 1 are

listed on page 3,

The location and height (above Sea-level) of each station are shown in Table 1,
together with a short description of the soil at the thermometer sitesg, The

soil descriptions are based on surveys carried out by the Soils Division of

An Foras Taluantais.



If estimates of average s0il temperature are required for sites not ineluded
in Table 1, reference should be made to the nearesti available station with
similar @0il and topography rather than just to the nearest available station

irrespective of soil or physical features,

The values of the standard deviations may be uzsed to determine the ranges of
80il temperatures which are likely to occur, As a general rule, the soil
temperature for any month will be witﬁin g standard deviation of the average
value for that month in two years out of three and only rarely will it be
moyre than two standard deviations above or below the average, For exaaple,
where the fifteen~year average soil temperature at 10 cm. in March is 6.0°C
and the standard deviation is 1.400 then, in two years out of three, the

mean temperature at 10 cm, in March will be within the range ¢.6°C to 7.4°C;
only on rare occagiong will it be above B.GOC or below 3,20C° in Table 1,
the values of the standard deviations are given for the first six stations.
The values of the standard deviationg given in Teble 2 represent a reasonable
approximation to the variability of itemperature over a wide range of soils;
they are not, however, appropriate to soils of exireme thermal characteristies

such as peat, sand or heavy, badly-drained clay,

It should be remembered that the information on so0il temperature given in this
Memorandum is based on temperatures measured under a bare soil surface. The
effect of surface vegetation on soil temperatures is complex, depending on

the colour, height and density of the vegetation, on the time of year and on
meteorological factors such as rainfall and sunshine, Broadly-speaking, the
presence of vegetation on the ground surface leads to slightly higher soil
temperatures in Winter and lower soil temperatures in Summer; in Spring and
Autumn, temperatures under bare and vegetation~covered surfaces are generally

guite similar,



I

TABLE 1, Averages of Monthly Mean Soil Temperatures

Fifteen-year averages, over the period 19854.1968, of soil temperatures at
depths of 5, 10, 20 cm, at 18 meteorological stations are given in the
following pages, Extreme values of monthly mean temperatures are given
for all A stations and in addition, the standard deviations from average
are also included for the A stations on pages 4 to 9., All temperatures

are in degrees Celsius (°cy,

List of Stations in Table 1

Station Type of Station Page
Claremoryis, Co, Mayo,. A 4
(Clones, Co, Monaghan, A 5
Dublin Airport, Co., Dublin, A 6
Mullingar, Co, Westmeath, A 7
Shannon Airport, Co. Clare, A 8
Valentia Observatory, Co, Herry. A 9
Belmullet, Co, Mayo, A 10
Birr, Co. Offaly. A 11
Kilkenny, Co. Kilkenny. A 12
Roche's Point, Co, Cork, A 13
Rosslare, Co, Wexford. A i4
Cariow, Co, Carlow, B 15
Kinsealy, Co, bublin. B 15
Tuam, Co, Galway. B 15
Mallow, Co. Cork, B 186
Thurles, Co, Tipperary. B 16
Johnstown Castle, Co, Wexford, B i6
Ballinamore, Co, leitrim. B 17



53°43'N _8%°59'W - Grid Ref.M346738 - Height 69 m

Claremorris, Co,

Mayo

Pep

iod of Record:

195468

Soil Type: Free~draining loam

5 cm
Standard Extreme monthly
Month ?;:ng: Deviation mean values 195468
from Average Max imum Minimum
Jan, 3.2 1,48 5.0 -1,2
Feb, 3.8 1.56 6.4 0.5
Mar, 6.1 1,38 8.9 4.1
Apr., 8.8 0,73 10,1 7.3
May 12,1 1,15 14,0 10,3
June 15,2 1,08 17.3 14,1
July 16.0 1.16 19.2 14 1
Aug, 15,3 1.27 18.8 13.8
Sept. 13.0 0.84 i4.2 11,6
Cet., 2.9 0,88 11,7 8.5
Nowv, 6,0 0,87 7.8 4.1
Dec, 4 3 1.16 LI P
10 cm
Average Standard meiitii?ie202;22{68
Month ! Deviation
1954-68 ) .
from Average Maximum Minimum
Jan, 3.4 1.42 5.1 -0.8
Fep, 3.8 1.49 6,4 0.5
May, 6.1 1.38 8.9 4.2
Apr, 8.8 0,71 10,0 7.3
May 12.0 1,09 13.8 10.3
June i5.1 1.02 17.0 13.8
July 16,0 1.05 18.7 14.0
Aug, 15.4 1.23 18.7 13.9
Sept, 13.2 0.81 14.3 11,7
Oct, 10.2 0,78 11.9 9.1
Nov, 6.3 0.90 8.2 4.6
Pec, 4.5 1.10 6.4 2.8
20 cm,
Standard kxtreme monthly
Average . mean values 1954-68
Month 195468 Deviation
from Average Maximum Minimum
Jan, 4.0 1.23 5.4 0.4
Feb, 4.3 1.38 6.4 0,9
Map , 6.2 1.19 8.6 4.5
Apr, 8.7 0,70 9.9 7.3
May 1.6 0.98 13.2 10.2
June 14,5 0.85 18,0 13.4
July 15.86 0.87 17,7 13,8
Aug. 15.3 1.04 18.0 14.1
Sept, 13.5 0.72 i4.5 12.3
Oct, 10.8 0.67 iz.z2 9.¢
Nowv, 7.1 C.84 8.8 5.8
Dec, 5.2 0.88 6,6 3.9
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Clones, Co, Monaghan

5431 '8N 7°14'W - Grid Ref, H498263 - Height 87 m

Period of Record:

1954-68

Soil Type: Well-drained loam

5 cm
Extreme monthly
Average St?ndérd mean values 195468
Month 1954-68 Deviation i —
from Average Maximum Minimum
Jan, 2.9 1.41 4.3 -1.1
Feb, 3.4 1,49 6.0 0.2
Mar, 5.8 i.40 8.4 3.7
Apr., 9.0 0,96 10.3 6.7
May 12.7 1.33 14,9 10.5
June 16.0 1.08 18.4 14.3
July 16,8 1.41 21,0 14,7
Aug, 15.9 1.33 19.4 i4.6
Sept. 13.3 1.02 14.8 11.6
Oct, 2.8 0.85 1.7 8.7
Nov, 5,7 i.,00 7.7 3.7
Dec, 3.9 1.07 5.7 2.4
10 em
_ Standard Extreme monthly
Month Average Deviation mean values 1954-68
1954-68
from Average Maximum Minimum
Jan, 3.0 1.34 4.4 -0,7
Feb, 3.5 1.435 5.9 0.2
Mar, 5.8 1.38 8.3 3.7
Apr. 8.8 0,94 10.2 6.7
May 12,4 1,32 14.7 10,4
June 15,8 1.19 18,0 14,0
July 16.5 1.28 20.3 14.6
Aug, 15,7 1.29 19.1 14,3
Sept ., 13.3 0.92 14,9 11.8
Oct ., 10.1 0,82 11.9 9.0
Nov, 6.1 0,92 7.9 4.4
Dec . 4,2 1.00 5.8 2.6
20 cm
) Extreme monthly
Month ?SEngg 023?22?22 mean values 1954-68
from Average Maximum Minimum
Jan, 3.5 1.22 4,8 0.2
Feb, 3.9 1.36 6,1 0.5
Mar, 5,8 1.29 g§.2 4,0
Apr, 8,6 0.88 10.1 6.8
May 12,0 1,23 14,1 10,1
June 15.3 1,04 17.3 13.7
July 16.1 1.15 19.3 14.3
Aug, 15.6 1.15 18.6 14,3
Sept. 13.5 0.84 15.0 12,1
Oct, 10.5 0,69 12.3 9.8
Nov, 6.8 0,76 8.2 5.5
Dec. 4.8 0.87 5,9 3.2




Dubiin Airport, (o

- -

Dubiin

53°26°'N 67157 - Grid Rei. 0167437-Helgnt 6&m

Period of Hecorg: 1984-.6%

Scil Type: Moderatelvw well~drained loam

S cm
Standard Extreme monthly
Month f;:iagz Deviation mean velues 1954<68
PR from Average Ma i mum Minimum
Jan, 3.5 1.186 5.1 0.4
Feh, 3.9 1.38 4,4 1.6
Mar . 5.2 1,42 ! 8,9 I 4,0
Apr. 9.3 0,86 10.7 | 7.6
May 12,9 1.24 11,3 10,5
June i6,6 1.17 15,6 4.5
July 17 .4 1,55 21,9 15,4
Aug, 16,4 .40 19,8 14.5
Sept, 13,8 1,03 15,8 12.2
Oct, 10,3 0.94 12.u 8.7
Nov, 6.3 0,87 7.8 4.9
Dec, 4.5 0,82 5.9 3.1
ic em
! Standard Exireme monthly
Month A;:zagz Deviation mean values 1954.68
1994~ from Average Max imum Mirimom
Jan, | 3.6 ‘ P.i8 5,1 3.5
Felx, ! 4,0 E,.33 G.4 1.8
Mar, 6,2 1.39 &8 : 4,0
Apr, 9.3 0.83 FO.7 7.5
May 12.8 t.24 14.8 10.4
June 186.5 1,13 18.6 -14.8
July 17.3 i.46 21,5 15.4
Aug, 16 .4 1,32 19.7 i4.7
Sept, 18.9 0.9€ , 19,7 12.4
et 16,6 D.8é 12.1 9.2
Nov, 6,5 0 .80 ! 7.8 i 3.3
Dec, 4.5 0,82 | 5,9 i 3.3
20 ¢m
Standard Lxtreme monthly
Month Average Deviation mean values 7954~68
195468 A ; o
from Averagse Max imum Minimum
Jan, 3,9 1,08 5.7 1.1
Feh. 4.3 1.25 6.4 1.8
Mar, 6.3 1.30 Ba& 1.2
Apr, 9,2 0.8C 10.8 7.5
May iz2.5 1,11 4,1 10.4
June 16.1 1.03 17,9 14,6
July 17,0 1.33 20,48 15.3
Aug, 16,3 1,26 19,6 14.9
Sept, 141 0.87 15.8 12,7
Cect, iv,9 0,73 ! 12.2 9.9
Nov, Tak 0.78 ! 5.3 5,8
Dec, i 5.1 C,67 | £.1 4,2
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Mullingar, Co, Westmeath

53931 'N_ 7°21 "W « Grid Ref. N428520 - Heignt 108 m

Period of Record 195488

S0il Type: Well-drained sandy clav loam

3 cm
Standard Extreme monthly
Month ?;zzfg: Deviation nean values 1654-68
from Average Meoci mum Minimun
Jan, 3.0 1.40 4.3 -1,1
Feb, 3.5 1.57 €.3 0.1
Mar , 5.8 1,52 8.9 3.4
Apr, 9.9 0.82 10.6 7.2
May , 12.6 1,32 14,6 10.3
June 16,0 1,27 18,0 i4.1
July 16.7 1.20 19,4 14.8
Aug. 16.0 1.28 19.0 14,4
Sept. 132.4 £.93 14.9 11.¢
Ocr, 10,0 .85 11.65 8.9
MNov, 5.8 1.02 7.7 3.8
Dec . 3.0 104 5.3 2o
10 cm
Standard Extreme monthly
Month Average Deviation meen valuss 1954.-38
185468 _ : .
from Average Maximumn Minimum
Jan, 5.2 1.30 4.5 «0 .8
Feb . 3.7 1.48 5.2 C.4
Mar, 5,0 1.44 8.3 3.8
Apr, 8.9 0,79 10.4 7.2
May . 12.4 1.13 14,3 10,3
June 15,9 1.20 17.8 13.8
July 16,6 1.15 18.3 14,8
Aug, 16.0 1.20 18,0 14.4
Sept, 13.5 0,87 14,9 12.1
Oct, 0.2 0,83 11 .8 9.1
Nov, 6.1 1.01 8,1 4,2
Dec, 4.2 1.65 ! 5.8 2.5
20 cu
Standard Extreme mouthly
Konth Average Deviation mean velues 1954-68
1954-68 " T
Irom Average Masximum Minimum
Jan, 3.5 1,20 4.8 0,2
Feb. 3.9 1.39 6.1 0.6
Mar, 5.8 1,35 8.6 3.9
Apr., ’ 8.7 0,77 10,2 7.1
Moy . I iz,0 1,13 15,7 10,2
June. 15,4 1.04 17.2 13.7
July, 1,3 1.06 18,8 14.6
Aug, 15.9 1,10 18.6 14.8
Sept, 13,7 0.84 15.1 12.3
Oct, 10,6 0.7 12.1 6.8
Nov, 6.7 0.94 B,6 5,1
Dec, 4.7 0,96 6.2 3.2
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Shanuon Airport, Co, Clare

52°41 N 8°55'W - Grid Ref, R379604 - Height 2 m

Period of Record 1954-68

S5¢il Type: Poorlyedrained gley soil of clay loam texture

5 cm
[~ e
il
Mornth 1084-68 beviation i - )
from Average Maximum Minimum
Jan , 4.1 1,48 3.7 -0,5
Fab, 4.3 1,82 Y.l 1.3
Mazr, 7.0 1.48 9.0 4,5
Apr , 10,0 0,64 11.1 8,9
Mayv 13.3 0,88 14.9 11,7
June 16.6 0,01 17.9 156.2
July 17.8 1,28 21.3 15.1
Aygr. 16.3 1,24 18,7 15,0
Sept, 14,4 0,37 16,1 iz.0
et 11.1 .85 i2.8 9.9
Nov. 7.0 0.86 8.9 5.3
Dec, 5.4 1.02 7.0 3.7
10 cm
Average Standard megztEZTzesoyggiZGS
Month Deviation -
165468 : s
from Average Masximun dinimum
g 1.3 T.36 5.5 6.1
Feb, 4,7 1,728 T.3 1.3
Mar, 7.0 1.38 9.8 4.7
hpr, 9.8 0.67 10.9 8.8 |
May 13.1 ¢.99 14,8 11,5 i
June 16.3 0.37 17.6 15,13
July 17.4 1.2 20.9 16,2
. Aug, 16.7 1,24 19.8 15.1
! Sept. 14,5 0,85 16.2 13.1%
Oct, 11.3 0,54 13,0 10,2
b hov, 7.3 6,83 6,1 5,8
| Pee, 5.7 0.97 7.1 4.1 B
20 cm
Average Standard EXtrz§Ee§ozggiZGS
Month 1954-6é Deviation mean v
from Average Maximum Minimom
Jan, 4.6 1.27 6.1 0,7
Feb, 4,8 1.63 7.2 1.4
Mar, 6.9 1.26 9.4 4.9
Apr, 9.5 0.69 10,8 8.5
Moy 12.6 0.93 14,2 11.3
June 15.8 0.83 17.4 14.8
July 16.9 1,05 19.8 15.1
Aug, 16,4 1,18 19.4 14.6
Sept., 14,6 0,8t 16.4 13.6
Cet, 11,6 0.70 13.0 10.7
Nov, 7.8 0.886 2.4 6.3
Dec, 6.1 0.81 7.2 4.6




51%55 1N

o B

Valentia, Co,

Herpy

1091519 . Grid Ref, V456768 - Height 9 m

Period of Hezord: 195448

Scil Type. Yell-drained crovelly clay loanm

o ocnm
Extreme monthly
Standard =
Month ?;::igi Boviation mean values 1054-68
T | from Average Max inum Minimum
Jan, 5.3 1.82 7.8 0,58
Feb, 0.6 1.78 5,2 2.0
Har, 7.9 1,32 10,4 ' 5.8
Apy 10,5 0.72 11.8 9. 4
May 13.8 1.14 i5.3 11,5
June 16.4 1,64 18,7 15,3
July 17.4 1.24 21,14 15,4
Aug, 16.7 .20 20,0 15,0
Sept. 14.3 0,80 15,6 13.1
Cct, i1 .4 0,97 13.1 5.8
Nov, 7.8 0.81 2.2 5.6
Dec, 6,5 1,10 8.1 4,6
10 em
Extrene v
Average Stendard meanbi:?ue§®?;22168
Month 195458 Deviaslion -
from Aversge Mazimum Mipimum
Jan, 5.6 1,44 7.3 1.0
Feb, 5.8 1,72 8.3 3.2
Mar, 8,0 1.26 10,4 5.8
Apy 10.5 0,868 11,7 9.4
May 13.3 1.08 15.0 i1 .4
June 16.1 0,95 18.2 i5.1
July 17.2 1,17 20.8 15.4
Aug, 18.5 1.23 19,8 15.1
Sept. 14,4 6,75 18,7 i3.2
Oct. 11.7 0,83 13.0 10,4
Nov, 8.2 0.83 0.6 5.8
Dec, 6,8 0,89 8.2 4,9
20 cm
Standard Extreme monthly
Month ?;ﬁzagz Deviation meen velues 1954w68
7 frem Average M L Minimum
Jan, 6.0 1.26 7.7 2.1
Feb, 6.1 1.52 8,3 3.8
Har, .81 .47 10,2 6.1
Any., 10.4 0.63 11.5 9.2
May 13,0 0,85 14,3 11,4
June 15.7 G.s0 17.6 14,9
July 16.9 1.02 20.0 15.3
Aug, 16.5 1,08 i2.4 15,2
Sept, 14,7 0,74 16,0 13.5
Oct, i12.0 0,735 13.3 10,9
hNov, 8,7 £.72 10.1 Y
Dac ., 7.3 0.90 B,.6 5,5




o 1O e

Belmullet, Co, Hayo

54%14'N_10%00'W - Grid Ref. F692327 - Heicht 9 m

Period of Record: 195668

Soil Type: Black humose losmy sand

5 cm
H Extyeme RAORLAly
Month ?gzzagz -mean values 1858-68
- Masximan Minimum
ey 4.4 6.1 0.2
Feb, 5,0 7.2 2.3
Mar ., 5.8 9.4 5,2
Apr, g.8 10,9 8,0
May 12.9 14.3 £1.4
June 15.9 13,3 i5.2
July 16,7 17.6 16,4
Aug . 15.8 17.4 14.6
Sept., 13.96 15.3 12.2
Get, 10.8 12,3 5.6
Nowv ., 7.3 8,6 5,4
D=, 5.8 6,8 3,8
10 om
) Extreme monthly
Yonth g;iiig‘z mean values 1858-«68
Maximum Minimum
Jan., 4.7 6.5 0.5
Feb. 5.1 7.2 2.
¥ar, | 7.0 9.8 5.4
spr. | 9.6 10,8 8.1
May 12.6 13.9 131 .1
June i5.6 17.8 14,7
July 1.5 17.6 15,2
Aug, 18.9 17.3 14.6
Sept 13.8 15.5 12,4
Ccy. 11,1 12.4 9.9
MNow , T.9 9,1 5.9
Dec, 5.1 7.1 4,4
20 cm
" Extreme mounthily
Sorth 5 ?v?rage Nain: valued 1958«68
v 1954 .68 . .
Meximan Minimoam
“YEw, W) 5.6 4z
Feb. §.5 7.3 2.9
Mar ., 7.1 9.2 5.9
Agr 9.6 10.8 8.0
ey 12.3 12.5 1.0
Juneg 15.1 17.% T2
Jaly i5.2 16,7 5.0
Aug. 15.8 17 .4 14,7
Sept, 14,1 15.8 42.8
et 11.6 iz2.8 10.6
Nov . 8.3 9.7 8.8
Dec, i_ 6.8 7.8 5.4




w i -

Biry, Co, Offaly

53°05'8 7°53'W - Grid Re¥, NO73044 - Heipht 70 m

Period of Record: 1955.88
Soil Type: BSandy clay loag
5 oem
. 4 - e
Extrese monthily
Month ?;izfgg wnﬂwiﬁiﬁ&mymiues 185488
e Mazfmom Minlwum
Jan, 3.6 2.1 1,1
Feb. 1.4 i 6.8 i 1.9
Mar . 6.5 .7 4,4
Apr , .6 11,14 a8.%
Hay 13.2 15,4 10,9
June 16.6 19.2 14,8
July ¢ 175 21.7 16.3
Aug. V18,5 28.4 15.1
Sept. 1%.9 16,8 12.5
Oct, 19,4 12.1 9.2
Hov ., $.3 E.4 4,5
Dec, 4,5 7.2 i 2,6
10 em
Extreme moniiily
.. Average | mean values 1955-68
Hontin | 406488 . e
Haxings Minimum
Jan, 3.0 5.1 -{}, 0
Feb, 4,1 8.7 1.1
May, 6.5 .4 4,2
Apr, 9.4 i0.e 8,1
May 12,9 15.3 10,9
June 16.3 19,8 14,7
July 17.3 21,1 16.8
hug, 16.4 19.8 14,7
Sept. 13.8 15.9 {12.6
Oct., in.5 12.1 9,4
Nov. 6.4 8.1 4,6
Dec, 4,7 7.1 3.0
20 cm
I Extreme moathly
. Avarnpe mean values 1955-08
Month 1 4954-68 B Sarrree
Maximum Bipipum
Jan, 4,0 5,3 i,
Feb, 4,4 8.2 1.3
Mar. €&.86 2.2 4.9
Apy, 9.2 11,0 8.1
May 12,5 14.7 10,8
June 15.8 17.8 14.3
July 16.8 2¢.0 i5.9
Aug, 18,1 19.3 14,7
Sept. 13.8 15,4 12,7
Cet, 10.8 2.3 8.9
Nov, 6.9 8.8 5.4
Dec, 5,2 7.4 3.4
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Kilkenny, Co, Kilkenny

52°40°N _7°16'W ~ Grid Ref, 3495573 - Height 63 m

Pericd of Record: 1957-68

Soil Type: Well-drained gravelly sandyv loam

5 cm

Extreme monthly
Month ?;zig’: mean values 185768
Maximum Minimum
Jan, 3.5 4,8 -0,8
Feb, 4,1 6,7 1,3
Mar, 6,3 8.6 3.9
Apr, g.,7 11.3 8.2
May i3.2 16,0 10.6
June 17.1 16,7 i5.6
July 18,1 20.1 i6.2
Aug., 16.9 19.9 i5.3
Sept. 13.8 16,2 12.6
Oct, 10.4 12,3 8.8
Nov, 6.3 8.3 4,2
Dec, 4.4 5.1 2.6
10 cm
. Extreme monthly
Mbntﬁ Average mean values 195768
1954-68 Mescimum Minimum
Jan, 3.5 4.9 =0 .5
Feb, 4,2 6.7 1.2
Mar, 6.3 8,5 4,1
Apr., 9.5 11,2 8.2
May 13,1 15.6 10,6
June 16.8 1.1 15.3
July 18,0 20,1 16.4
Aug. 16,8 19.8 15.3
Sept. i3.0 16,2 12.8
Oct., 10,5 12.4 2.1
Nov. 6.5 8,5 4,5
Dec , 4.6 5,1 2.8
20 ¢m
Extreme monthly
Yonth ?;:ngg méan values 19?7768
Maximoamn Minimun
Jan, 4.0 5,2 0.3
Feb, 4,5 6.7 1.2
Mar, 6.4 8.5 4.3
Apr., 2.4 11,1 8,0
May 12,7 15.C 10.5
June 16,2 i8.3 15.1
July 7.5 19.6 16,0
Aug. 16.7 19,4 15.2
Sept. 14,3 16.4 13.2
Oct, 11.0 12.6 9.0
Nov. 7.0 8.8 5,2
Dec, 5,0 5.8 3.8
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Roche 's Ppint, Co, Cork

51°48'N 8%15'W - Grid Ref, W828601 - Height 40 m

Period of Recgrd: 1956-88

Scil Type: Welledrained gravelly loam
5 cm
i Extrems monthly
Month Avernge mean values 1956-68
1954-68 - "
Maximum MJ Minimyn
g 53 oy S F— s
Feb, 5.6 7.7 3.4
Mar, 3.4 4.8 5.5
Apr., 18.1 i1.2 8.9
Meay 13.1 15.2 11.4
June 16,3 18.2 15.2
July 17.3 18,5 18.2
Aug., i6.6 18.3 14.7
Sept.. 14,4 6.7 i3.1
Cee, 11,5 13.0 10.2
Nov. 7.8 9.8 6.2
Tec, 6.4 7.8 5.0
10 en
B i Extreme menthly
& s
Month f;gifg: méan value 19?6 68
Me i mum Hinimuam
Jan, 5.5 6.8 Z2.2
Feb, 5.8 7.8 3.5
Mar, 7.5 9.8 5.6
Apr, 10.2 1.3 8.9
May 13.0 15.2 11,3
June 16,1 18,1 14.8
July i7.1 i8.4 ig.2
Aug. 16,5 18.3 14,9
Sept. 14.8 i6.56 13.4
Oct, 11.8 13.1 10.5
Nov, 8.2 16,0 6.7
Dec, 8.7 7.8 5.2
20 cm
Extreme monthly
Month Average mean values 1056-68
1954568 .
Mo imun Minimum
Jan. &.9 7l 2.7
Feb, 6,0 7.9 3.7
Mar, 7.8 8.7 5.7
Apr ., 2.8 10.8 8.8
May 12.5 14,4 11.1
June 15,2 17.2 14.2
July 18,5 17.2 15.5
Bug, 16,1 17.3 i4.8
Sept. 14,5 16.1 13.4
Cot. 1z.0 13.2 11.0
Nov, 8,7 10.3 7.3
Dec, 7.2 8,2 5.7




w 14 -

Hoaslare, Co, Wexford

52°15'N  6°20'W - Grid Ref. T137123 - Height 23 m

Poriod of Record: 1957-68

S0il Type: Poorly-drained loam to clay loam

5 cm
Avers Extreme monthly
verage
Month 105468 mean values 1957-68
" Maximum Minimum
Jamn, 16 6.3 0.7
Feb, 5.0 7.2 2.5
Mar 7.0 2.8 5,0
Apr, 10.3 il.4 9.2
May 13,86 15,7 11.4
June 17.2 19,0 15,2
July 18.4 i9.7 17.1
Aug, i7.2 ie.8 18.2
Sept., 14.7 17,7 13.0
Oct, 11.3 i2.9 10.2
Nov, 7.4 8.9 5.8
Dec, 5.7 8,1 4,3
10 cm
Extreme monithly
Month Average mean values 1957.68
1954-68 Maximum Minimum
Jan, 4.9 6.6 1.2
Feb, 5.3 7.4 2.7
Mayr , 7.1 8,7 5.4
Apr, 10.2 11.3 2.1
May 13.5 15.6 it.4
June 17.1 18.8 16.0
July 18.4 19,7 17.0
Aug, 17.3 19.8 16.4
Sept, 14,9 i7.8 13.3
Cect. 11.6 131 10.5
Nov, 7.9 9.3 6.2
Dec . 6,0 6.4 4,7
20 ¢cm
" kEXtreme monthly
Month ?;zzfgg mean values 195768
Masimam Minimum
Jan, 5.2 6.8 1.8
Feb, 5.5 7.4 3.0
May, 7.2 9.6 5.6
Apr., 10.1 11.2 9.1
May 13.3 15.3 11.3
June 16.7 18,3 15,4
July 18.1 18.3 16.6
Aug, 17 .4 16.8 16.5
Sept. 16.3 18.0 13.7
Oct, 12,1 13.7 i1.1
Nov, 8.4 2.8 6,8
Dec, 8.4 7.0 5.4
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Cerliow, Co, Carlow

5251 'N_ 0658 ~ Grid Ref, 5721785 - Height 55 m

Scil Type: Wellwdrained sandy loam

Month Averapge 1954-68

5 cm 10 cn 20 cm
Jan, 3.8 3.5 3.8
Feb, 4.2 ‘ 4,2 4.3
May, 6.6 6.6 6.5
Apr, 9.4 9.4 2.1
May 13.1 13.1 12.86
June 17.3 17,0 16.4
July 18.2 18,2 17.5
Aug, 17.2 17.2 17.0
Sept ., 14.2 14.5 14,8
Cet, i0.2 10.9 11.1
Nov., 6.9 7.0 7.3
Dec, 5,1 5,0 5,2

Kinsealy, Co, Dublin

53°25'N  06°10'W - Grid Ref, 0213430 - Height 17 m

Soil Type: Moderately welledrained loam to clay loam

Average 1954-88

Month

5 cm 10 cm 20 cm
TEI 38 g.9 |
Feb, 4.3 4.3 4.6
Mar 6.4 6.4 6.5
Apr, 9.4 9.3 2.1
May 12.7 12.7 12.3
June 16,3 16.3 i5.6
July 17.2 17.1 16.6
Aug, 16.53 16.5 15,8
Sept. 14,0 14,0 14,0
Oct, 10,7 10.8 11.%
Nov, 6.6 7. 7.5
Dec , 5.0 5.1 5.7

Tuam, Co. Galway

53°31 1N 08°82'W - Grid Ref, M42i531 - Height 31 m

Soil Type: VWell-drained loan

Average 1954-68

Honth

5 cm 10 cm 20 cm
Jan, 4.5 3.8 4,1
Feb, 4.1 4,2 4.5
Mayr , 6.4 6.4 6.4
Apr. ‘8.9 9.1 2.0
May 1i2.0 iz2.2 11.9
June 15.1 15.3 14.8
July 16.2 15.3 15,9
Aug, i5.4 15.7 15.5
Sept, 13.3 13.4 13.5
Oct. 10,1 10.3 10.9
Nov, 8.5 6.7 7.3
Dec, 4.8 4.9 5.4
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Mallow, Co,

Corlk

52°08'N _08%42 "W - Grid Ref, W5i0572 Heignt 53 m

Sgil Type: Free-draining sandy loam

Average 1954-68
Honth
5 cm 10 cm 20 em
Jan, 4,3 4.5 5.0
Feb, 4,8 4,98 5,3
Mar, 7.3 7.3 7.3
Apr, 10,2 10,1 10,0
Moy 13.5 13.3 i3.0
June 16.6 16.6 16.5
July 17.9 17.8 17.3
© Aug, is.8 16.6 16.6
Sept, 14.5 14,4 14.8
Oct, 11.3 1i.3 t1.9
Nov, 7.2 7.6 8.1
Dec, 5,8 5,8 6,2

Thurles, Co, Tinnerapy

§2°30'N _07%50'W - Grid Ref, S119560 - Height 98 m

Soil Type: Well-drained icanm
Average 1954«88

Month 5 cm 10 cm 20 cm
J8n, 3.9 3.8 4.4
Feb, 4,3 4.4 4.7
Mar, 6.6 6.6 6.6
Apr. 9.6 5.4 9.4
May 13,0 13.0 i2.8
June 16,6 16.3 15.8
July 17.7 17.5 17,3
Aug, 16.8 16.5 i6.5
Sept, 14,2 14.2 14.6
Oct, 10.¢ 10.9 i1.4
Now , 6.8 7.0 7.5
Dec, 5.0 5,2 5.6

Johnatown Castle, Co, Wexford

52°28'N _6°30'W - Grid Ref. 1022167 - Height 46 m

Soil Type: Well-drazined sandv loam
Average 1854-68
Honth 5 cm 10 com 20 cm
Jan, 4,1 4,2 4.0
Feb, 4£,7 5.0 5.1
Mar. 6,8 §.,.8 6.8
Apr. 9.9 8.7 9.6
May i3.2 13.2 iz2.9
June 17.0 i8.6 16.2
July 17.8 17.7 17.3
Aug, i6.8 16.8 16.8
Sept. 14,3 14,5 i5.0
Cct., 11.3 11 .4 11,7
Nov, 7.5 7.7 g.3
Dec, 5.3 5,7 . 6,1
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Ballinamore, Co. leitrim
54°04'N _07°48' - Grid Ref, H148134 - Height 80 m
Seil Type: Poorly-drained gley of clay loam texture

Average 1954-68
Yenth 5 cm 10 em 20 cm
Jan , 3.1 3.4 3.8
Feb, 3.6 3.7 4.1
Mayr, 6.0 8,0 8,0
Apr. 8.6 8.6 8.5
Hay 12.2 12,1 11.8
June 15,5 15,4 14,8
July 15.¢ 18,0 i5.7
Aug, 15.6 15,6 15,4
Sept . i3.1 13.3 13.4
Cet. 5.8 10.2 10.5
Nov, 5.0 8.2 6.8
Dec , 4.1 4.3 4.9




w 18 w

Table 2 Average values of standard deviations of goil temperatures (°C)

Dapth

5 cm 10 cn 20 cm
Month
January 1.50 1.41 1,28
February 1.64 1.38 1.48
Merch 1.44 1.39 1.28
April 0.85 0,82 0.80
Hay 1.30 1,26 1.15
June 1.14 i.12 0.98
July 1.23 i.15 1.01
Auguat 1.28 1,20 1,09
September i,01 0,085 0,87
October 0.87 .89 0.77
November 1.03 0,99 0,92
December 1.03 0.96 0.83

NOTE: The values of the standard deviations of 8201l temperature shown

in the Table above were obtained by taking the square roots of the pooled
variances of soil temperatures at the i1 A stations, The pooling of
variances was considered to be valid since & test Tor heterogeneity of
varience (Biometrika Tables for Statigticians, Volume 1, Pearson and
Hartley, Cambridge 1956, page 60) showed that the variances of soil
temperatures at the 11 stations were homogencous,

The rule, given on page 2, for assessing the variability of soil
tesperetures is based on the fact that monthly means of so0il temperature

are normally distributed, Thenormality of the monthly mean soil temperature
was established using the tests for skewness and kurtosis described in
Pearson and Hartley's Tables, pages 61 to 63.
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APPENDIX

The Computation ¢f Aversages of Monthly Mean Scoil Temperatures

Soil temperature records from two itypes of meteorclogical stations were
analysed, 11 A stations, at which four measurements of soil temperatures
are made daily, at 0300, 0800, 500 and 2100 G.M.T. and 7 B stations, at
which soil temperature is measured once daily, at 0900 G, M,T,

The monthly mean soil temperatures (tm) at A stations were computed by
taking the simple average of monthly means of the four daily readings,
i.e,

.

tm = (ts + tg + t15 + t21)

where t3 is the monthily mean scil temperature at 0300 G.M.T., etc,

For each of the £{i A stations, fifteen-year (1954-1968) averages of monthly

mean soil temperatures (I J were computed for each month of the year. Where

a gstationt records did no% extend over the full term, the fifteen-year averages
were estimated by weighting available records against those of the nearest long-
term stations.

The computation of Em for B stations presented some difficulty since a single
reading of soil temperature at 0900 G, M,T. on any particular day is not
representative of the mean soil temperature during that day - it is in fact,
fairly close to the daily minimum soil temperature at depths of 10 cm to 20 cm
during the greater part of the year, An examination of the records of é stations,
for which fifteen-year averages of both monthly mean soil temperature (tm) and
monthly s0il temperature at 0900 G.M,T, (t.) were available, showed that at these
stations, the differences {f - t_) at the various depths were practically
constant for all stations inmany particular month, On the assumption that the
quasi-constancy of (. - t_ ) applies to B stations at which the soil was broadly
similar to that at A statidns, estimates of t at B stations were obtained by
applying a correction factor d., to values of mgg at these stations, Thus, for

B stations, }

- :{:‘ e a Jlﬂll"l-llcDll.ll..l.ll.!“‘r‘."(i)
tm o ¥ d,1 cearsss
where d1 was cobtained from monthly values of (tm - tg) at A stations,.

A second estimate of t_ at B stations was obtained by using the same technique
with the differences bétween fifteen-year averages of monthly mean soil
temperatures (i ) and of monthly mean air temperatures (t_ ). In the colder
months , October to March, the differences (% - t) at A%stations were found

to be negative and small (—0°30C to -0.706) 2nd inaany particular month, they
varied little from station to station. During the warmer months the differences
(Em - t_) were larger and were positive (2.0°%C to 3.,5%C) and they tended to be
greates% at stations of greatest insolation, Estimates of t+ for B stations
were obtained by means of the equation "

T2 T 4 d, cearneneanenans A AP &2
d2 being deduced from tha dis%ribution of (tm - ta) at A stations,

The two estimates of t at B stations provided by equations (1) and (2) proved
to be remarkably similBr ~ in 90% of cases they differed by not more than 0.5 C,
the greatest difference was 1¢00C4 The values of t shown in Table 1 for

B stations are the simple averages of the two estimgtes.

it is considered that the above methods of estimating t at B stations are
valid only when applied to sites at which the soil has %he same {approximately)
thermal characteristics as that at the A stations, It is worthy of mention
that attempts to apply these methods to goil temperature data at the peat
stations at Glenamoy, Co. Mayo and Lullymore, Co, Kildare resulted in widely
varying estimates of t . The thermal conductivity ‘and thermal capacity of peat
are quite different frgm those of minerzl soil and hence the relationships
between t ' t. and £ in mineral soils could not be expected to hold good for
peat siteg. ?t is h%ped to provide information of the temperature distribution
in peat so0ils at a later date.





