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AVERAGES OF EARTH TEMPERATURE AT 30 cm DEPTH FOR THE UNITED KINGDOM 1941-70

Introduction

This memorandum presents monthly and annual averages of daily (0900 GMT) readings
of earth temperature at 30 cm depth, made during the period 1941-70. An earlier
publica.tionl included a detailed discussion of the factors which influence earth
temperatures, so that this material is not included here. However, the
practical experience of using these data over the last 10 years has indicated the
importance that should be attached to site changes. This aspect has therefore
been discussed further in this memorandum, and in the preparation of the tables,

site changes have now been considered as breaks in the station record.

The earlier publication also included tables of earth temperatures at 122 cm
depth. As a result of a World Meteorological Organization recommendationz, with
effect from 1 January 1971 readings at a depth of 100 cm have replaced those
formerly made at 122 cm. Averages for the now obsolete depth of 122 cm have far
less value than previously, because no measurements currently made can be compared
with them. It was therefore decided that the considerable effort necessary to
update the 122 cm averages was not justified.

Because there are relatively few stations with a full record extending over the

30 year period, construction of the anomaly maps published in the Monthly Weather
R.eport3 is difficult. An empirical method has been developed to derive 30-year
averages from lO-year averages, and details of this method are given in Appendixl.
Tables of l0-year averages for the period 1961-70, used in the empirical method,

are also included in this memorandum.

Observations

All earth temperatures are measured by mercury-in-glass thermometers, each being
suspended by a chain inside a vertical steel tube so that the thermometer bulb is
at the correct depth. The thermometer is enclosed in a large glass tube and the
bulb surrounded by a layer of wax, so that the change of temperature whilst the
thermometer is being read is very small. A detailed account of the thermometer
may be found in the 'Handbook of Meteorological Inatruments'4 or the 'Observer's
Handbook'5.

The standard exposure for earth thermometers in the United Kingdom is under an
open, horizontal, short-grass covered surface. Changes in exposure, due to the
ground surface being shaded from direct sunshine, or the grass being allowed to

grow long, will markedly affect the readingsl’é.
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Presentation of averages

Table 1 lists the stations for which averages have been prepared. The stations

are given in alphabetical order within climatological districts, and, for each

station, the administrative area name, National Grid Reference of the site and -
its height above mean sea level are given, together with the period of observa-
tion available and the local soil type. New administrative area names and
boundaries, coming into effect in April 1974 (for England and Wales) and May 1975
(for Scotland) are used.

The averages are given in 3 tables:
Table 2 1941-70 averages for 45 stations (shown in Figure 1) with
homogeneous records of 20 years or more and recording 30 cm
earth temperature at the end of 1970.

Table 3 1941-70 averages for 19 stations (shown in Figure 2) with
homogeneous records of between 13 and 19 years, and recording
30 cm earth temperature at the end of 1970.

Table 4 1961-70 averages for 105 stations (shown in Figure 3) with a
homogeneous record of 8 years or more, and recording 30 cm
earth temperature at the end of 1970. This table includes
values for almost all the stations listed in Tables 2 and 3.

The record for each station has been weighted where necessary, using the method
described in the next section, to produce the appropriate period average. The
averages in Tables 2 to 4 are given in degrees Celsius, although many of the
values, particularly for earlier years, were recorded in degrees Fahrenheit.

A conversion table is given in Appendix 2.

Estimation of averages

In cases where the earth temperature readings were not available for the full |
period of the average, the Wifference' method has been used to obtain an "
estimated average. For example, if the average 30 cm earth temperature at |
station A, in January, was 0.1% higher than at station B (the nearest suitable
comparison station) over the common period of record, then 0.1°C was added to
the values at station B for the remaining years (when records were not available |
at A), to give estimated values at A. The full period average was then

computed using both observed and estimated values.
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Changes of site

The type of soil can vary considerably, both vertically and horizontally, some-
times within the same field or garden. Different soil types have different
thermal conductivities and so observations from places only a few kilometres
apart may show very different earth temperatures, despite similar values of air
temperature and solar radiation. The following comparison, of 30 cm earth
temperature averages 1921-50 at two sites in Southport 4 km apart, illustrates
this point. The soil types were reported to be "sandy soil" at Bedford Road
Park (1) and "well-drained soil" at Hesketh Park (2). Both sites were 1l m

above msl.

Sitel- T P N AN J J A S 0 N D |Year
1 141 4.1 5.3 8.2 11.7 35.2 16,9 16:2 13.8 10,4 6.8 4,9).0.8 ¢
5131 3.3°5.0 8.8 12.9 168 18,4 17.6 14,6 10.3 6. Y 3.9F10.1 "¢

The thermal conductivity of different samples of the same soil type may be
altered due to disturbance of the soil, and large temperature differences can
occur over distances of a few metres where there has been differential compaction

or loosening of the soil, perhaps in an attempt to improve local drainage.

The effect of a change of site on 30 cm earth temperatures is often quite marked.
This is illustrated in Figure 4, which shows month by month deviations from
10-year mean differences between Woburn and Rothamsted, using a technique
described by Sarson7. Up to about 1960, the deviations appear random, but after
1961 a regular quasi-annual cycle is evident. The station history shows that
the earth thermometers at Woburn were moved on 1 January 1961. Every change of

site has therefore been regarded as a break in the homogeneity of the record.

Also of interest is the effect of a change at the ground surface. At Stratford-
upon-Avon it was decided that the 30 cm earth thermometer was too near the
station's "bare soil" patch. Rather than move the earth thermometer, a strip of
turf 15 cm wide was laid over the bare soil patch in 1966, so that the distance
between the earth thermometer and the new "bare soil"™ patch exceeded 30 cm.

The Sarson technique has been used to show, in Figure 5, the effect of this
change on the month by month deviations from the mean differences between
Stratford and Ross-on-Wye. Figures 4 and 5 show the need for long-term planning
when the siting of an earth thermometer is being considered, so that its exposure
can remain undisturbed for as many years as possible.
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Comparison with previous averages
Table 5 shows the 1921-50, 1931-60 and 1941-T70 averages of earth temperature at

a selection of stations. The values broadly reflect similar changes in mean air

temperatures, with continued cooling in the winter and warming in the autumn,

notably in October.

4,




"

: : v
4 5 )
3_’ e L 4 A SR
Map of climatological districts showing
10 places with at least 20 years 30 cm
earth temperature data from the
o period 1941—-70 9]
ks '_‘ 0 Scotland North 6 Scotlond West
o) Sl \ ., orre: 1 Scotland Eost 70 England North West
£3 g » 2 England East and ldle of Man
A M g [ - / ond North East 7b Wales North
& ”“‘jﬂ"“ - AN 3 Eost Anglia 8a Wales South
= ) 4 Midlond Counties 8b Englond South West
& A = Bl . f 5 England South East KNG Hera i eland
8 T 73 e and CoRlralteantharn : SR -8
£ ,é ; 7
,,./ /. I I
ot —— Yot 3 4 B
47 AYSIDE
v Orkneys and Shetlands
124
= e C FIFE
%CEN TRAL & o > 7 1
S
L] S 5 9
Paisley LoTHiaN__
AUA A de
STRATHCLYDE v e it ol
Auchincruive 114
L BORDERS
6/'V( \A kadajefmuir & 2- 6
DUMFRIES & o
( & GALLOWAY :
o - — oRKNEY i
O ATy : L
e R
W S @Q% '
Z SCUMBRIA DURlR‘fﬂrha -
¢
o
- - /a il
/
LoEM, NORTH 2
; & YORKSHIRE
Nel.
LANCASHIRE S~ vee HUMBE®S He
S Vbl )
REATES e -
‘\Nngénc HESTENN SOUTH §J\Z“ 4-
S MER SEYSIDER) tYOR S
b - ~ - Lo
o o~ i
P e SitiRE gneuiiﬁnk o Lincoln
o \ DERBY LINCOLNSHIRE
2 X N ham
GWYNEDD % *Keele’ 2
/}j\ STAFFS \34 /% .\ Terring t-Clement
’ - { Ia
1 4 NORF
o > b SALOP c’-_,({,\_,\‘% ;’f LEICESTER oésrlnton
ol / A
L s L
0 e SN T
POWYS TWARWICKS oo Cambriddk’
5 K}‘ A % L br %
HEREFORD & WORCS4 o v é
DYFED 80 JHIJ»\")/L% 1)?"’\. EDS arls
© Ross-on- ted lacton-on-
: 2 GLOUCESTER!  Oxford. o FEX nm
X < 3 HE St
i oxowe
| GWENT : :) ate 2
5 GREAT 3 o
7,
e M WILTSHIRE BER'SLS‘HIR‘
S - R ‘{"“’\.
s Iifracom \\ SURREY KENT
T Lockfo&rL M
M SOMERSET Porton ®, , M psHIRE »5’
ir‘L\J /ﬂ
£ L j\y JWEST SWoS&ﬁ(in"‘gST SuS s
L1 % DEVON 8b e oRsET - = ien
o 2 on Suernsey
CORNWALL KILOMETRES Aot
Plymoth| Hoe
0 20 40 60 80 100 m
0-10 20 30 40 50 60 Channel
o | STATUTEMLES | e g
namiovaL G 1 2 3 i 5 "8 700 300 54
Fg re“ Met. Q./Carto/D.OJ1297A  MP
Igu




-

4 b ;

Map of climatological districts showing
places with between 13 and 19 years
30 cm earth temperature data from
the period 1941—-70 -9
0 Scotlond North 6 Scotlond West
1 Scotlond East 70 Englend North West
2 Englond Eost ond Isle of Man
and North Eost 7’b Woles North
GRAMPIAN 3 Eost Anglia 8o Wales South
g 4 Midlond Counties 8b Englond South West
5 Englond South East NI Northern Irelond
and Central Southern -8_
1 1
3
Orkneys and Shetlands
o
o
6 \ \.v"\ 2-
¥ ; & _6.
DUMFRIES Kieldgr Ca
& GALLOWAY D 8 4
< "o ORKNEY }gf
QQ Y NS ﬁ :
WEAR R
T o (L5
8
SCUMBRIA
Z o CLENPHAND
70 eree R
o
Silpho Moo -
) . 5
NORTH
& YORKSHIRE
HUMBERSIDE
5 R
N%Ei
Raaree. A-
MERE 2 i 2
CHESHIRE
LINCOLNSHIRE

\lq\someusu
DEVON 8 bH‘C” DORSET

NORFOLK
hton Downham & 3

¥ SUFFOLK

BERKSHIRE

HAMPSH R 8
WEST SUSSEX Asm

; gt
CORNWALL ; KILOMETRES

= ) 0 20 40 60 80 100

1020 30 40 50 60

¢ | STATUTEMILES |

NATIONAL GRiD *° | 2 3 4 . 54J
Met. O./Carto/D.O/1297A  MP
Figure 2




3 8 6

[ &% BB

Map of climatological districts showing
places for which 1961—70 averages
of 30 cm earth temperature have

been prepared L9
0 Scotland North 6 Scotlond West

Scotl ast 70 Englend North West

England " ond Isle of Man

and North Eost 7b Woales North

3 Eost Anglio 8o Wales South
4 Midland Counties 8b Englond South West
5 ond South East NI Northern Ireland

L Q.
nd Central Southern 8

T
3 4
Orkneys and Shetlands
9|
p.
-6
] a
ORKNEYW }3?
@&hﬁ&
9t
Moor
HUMBERSIDE
'*
4]
o Lincoin
LINCOLNSHIRE
ngton-St.-Clement
2 NORFOLK
S g 5
)

e ® Southe 2
2 BERKSH LONDON
48 e
s e SURREY
m’l%“’ ck _“,_5‘ >
fwest sussexf Bl Udating Alderney

KILOMETRES

0 20 40 60 80 100
fig Y 010 20 30 40 50 60
i | sTautEMLEs |
NATIONAL GRID  *° | 2 3 4

Met. O./Carto/D.OJ1297TA MNP 54‘

Figure 3




mhm—NBQPPNQPONQ—owaFww@—hwa—ooapmwa—toowmwo—uooppoa—ocapooa—nﬁa—nma—cmo—moa—voepnoapNmap—na—omapa¢apova—hvo—ooapmﬁapvfa—m¢apnva——vo—

JAM-NO-SSOH snuiw NOAY-NOdN-QHO4LVH1S
' @oueleyip einjesedwe) yuee ueew G9—9GeE| Oy} WOy suoneineq : G 8inbi4

TL6LLL6L 0L6L 6961 BI6LLI6L996L S96L ¥96L €961 2961 LI6L096L 6S6L BS6L LS6L 9561
T 1 1 T T 1 1 ] T T Pl T T T T T T

—

m A L
\<<<<< :

eoueleyip

| ueew euyep 0} pesn poued uosuedwo)

Q3LSdNVHLOH Snuiw NHNEGOM ' 8dueseyip eisnesedwe) yuee ueew OG—Ly6L 9yl Woly suoneineq : ¢ einbiy

T

A >,><><><>t> An 1%}5?% it

AT

0

S

0-l—
S0—

9 seeibeq

S0
0l
Sl

161-
70—
1 50—
0
S0
ol

0 seeiBeq

SOUS.IYIP UTSW SULep O} pesn poued uosuedwo) :

16t



*JI91UTM UT 90BJINS WOXJ WO [ LTTEUOTERO00 91q®}
Jejep *pues ound uo wwol Lpuvs wo LL=29 0L=1961 g 1291908t uwetdmesy SSOTUTY
*[Tos=qns fpues eAoqe Weo Lpues 0L=1G61 0$ L8SLY o8t uwetduwexy SO0
*USTy T9AST YOOT USyM WO Zg|
32 peSfoTxejem L1qeqoxg °1Tos fpues qudTy Lxep | OL=9G6L 6 665816=L2 eptsie] LyTesRd
*pues SUTATISA0 TTOS 3oelq WO 9 0l=2G6L 92 GGLGTe=9¢ TeTYIOT  oHgy USInquUIpH
*fe1o pue weo] oLl=LV6l (97 gLEcet=Le epTsfe], eapumg
*wed ped pJey WO WeOT UMTPaW WO 9f 0L=2961 LLL G2o9tt-ge uwetdurexy jouuTq
*yjesusq uwedprey y3TM TT0S 3UST] oL=1961 L6 LoL2Llg=gE uetdwexs euo3}sqTeI)
epauTesp TIOM
epues aand Jo doj uo weol umTpeuw wWd (| J9A0 JJanj 0L=L961 6 2gGG=LE aptsfe] 9T}Snoure)
*weoT UMTpsw 03 3YIT] oL=vG61 sl 9€9¥ie=9¢ weTyLo] esnoy ysng
spouTeIp TToM :9TqqnI jo doj uwo weol JOBTq 3USTI 0Ll=1961 oL gEVSLL=LE ep1sfe] eTaMoZxTeld
ISVE ANVILOOS = | LOTMISIA
°*paZfoTaelemM LTTEUOTSEBOO(Q
*fe10 Jo wo | J9A0 TTOS JoeIq WO (2 0L=1961 €2 2L1g62=0¢ spues] LewIQ ssauudlg
*£330q sBurpunoxing °jeed POUTRIP=TToM JBAO SSBI) 0L=1961 €2 0£9¥20=g2 PUeTUSTH 9MAYO0TUTY
emoTeq 3eed U3TM TTOS JO Iofeq oL=1961 S 966207=L1L pweTySTH  Wngy Jo 9ISI
*3y00x pue ALe[0 9AOQE
S9J48WTIUSD MOJ ® oUTjuedies ULl OIq PUe TBISUTH 0L=£G61 e 680L09-CLV | SpuelsSI PuUBI}eyS punose}Ted
*3joox aaoqe jeed pauTesp [TeMm LTqEUOSESY 0oL=L961 6ot 280¢L6=62 PUETUYSTH  UeyOTOSBUYOY
HIMON ONVTLOOS = 0 ILOTMISIC
LI TIOS . S ﬁMMMoM&m i ' NOIDEY QNV NOILVIS
LOTHISIC
STIVIEA 9L1S NOILVIS °F &1avd




*00I JIBAO0

Le1o umoq/moTTeL TTOosqng *LeTo uUMoIq WO 6 0L=L96L 134 6¥9€80~92 opATou3BILS Lesoyioy
°LeT0 J9PTNOQ JSAO WEOT UepIes NIeq oL=LY6L 43 ehogli~92 opLToyjer}s £La1sTRg
*3ooa 3Jos pue Le[o Jeao jead WO (9 oL=LV61 eve 9206£2=9¢ {emoTTe) ¥ SITIIUMJ JTOme TepNsH

*a8euTRIP POOY
*ITT3 I9pTnoq uo weoT Jood wd gy=tl 0L=L96L 6LL 61886G—G2 emoTTRD ¥ SO TIJUNT ySnapung
°(331Ip) WeoT UMTPeN ol=LV6L Gy 9£268¢=92 opATOYGRILS aATIIOUTYONY
ISIM QNVILOOS = 9 IOTHISIC
*Tros-qns fpuwes Y3 TM WeoT OTqeTLI | OL=GS6L 68l 665€£2=9¢ weTy3o] MoTuad
*Teaead fpues saoqe weol Lpueg oL=VG6lL ot 662L17E=LE opTsfe] PTOTIOUTAN
(Pa3uco)
ISVE QNVILOOS = | IOTHISIT
TdAL TIOS T .H.MMMMW& i NOIDGN QNV NOILVIS

LOTHLSIT

STIVIEQ SIS NOLLVLS b FTEVdL-

10



*pues | OL-BG6L e LO6ELE=2S TOJION wWeyumo( uojuUeg
*weoT umTpel | OL=LV6l €8 9L028L=2S SITYSPIOJFIISH sueqly 1S
*S1UTTS Y3 Le1) | OL-LV6L g2l eL2gL=es 9ITYSPIOJLISH Pa}swey}oy
«fpueg | OL-L¥6l _
Lob=L161 Ge Ly6EvS—29 JNToZIng 130389M0T
*fpues | OL-L¥6L 1 LEOVES=E9 ATOFION U038 TION
£e1o o doj} uwo ‘qur(y pue TeABIS Jeao weoT umtpey | OL-LV6l (34 882858=2S xossy euTo) STIEH
*ToanIm R0 W0 TR N »mmwmw 9L €VL2LL=29 XoSSE BOS=UO~I0IIRTD
*S3UTTJ Peppeque Y3TM Trosqns pue TTos Le) 0L=1961 8¢c ovLg0~2S 9JITYSPIOFPag uo33uTpIe)
*JTeyo pue ToARIZ JoAO WeoT Lpues oL=LV61 el 2LG9Gh=es saxtysadptaquep °p°g efpTaque)
VITONV ISVE = € IOTHISIA
*g0BJJInsS MOTOq
WO Og=0 Wed UoIT Jo Jofel ‘(weoy Lpues ‘Luojg 0L=gG61L €02 V6 LS6=T SITUSHIOX YIION I00[ oydTTs
*pues oSIL0O JOAO WeoT WMTPAW | 0L=9V6L L 6L L296=5t 8JTYSUTOOUT] uToouT]
*fe1o gepTnoq uwo Lrqeqoxd Tros | 0L-2G6l Lo2 GE62EI=CE pUeTIaqUMULION oT3SB) JISPTSTH
*£e1o J9pTNOQq JSAO WeOoT oL=LY6L 2 20Ego~S apTsJIequmMy TTH
*JTeyo JoA0 TTos=do3 wo Gg=02 | OL=L96L GLL (Aeleletelenay QITYSHIOL YION odIoyjMON UYSTH
*seyojed Lero ‘wmeor fpuweg | 0oL-gi6L zolL 9LL92=cy weyIng wreqaIng
*}TI3 oU03STITW eA0qe weol Apwes wo Qg 0L=1961 66 2L6002=5Y puRTISqUMYLION Sred 9T300)
LSVIHINON
%® ISV ONVIONE = 2 LOTMISIC
TILL TIOS i) .H.M_m_mooummow.c ot AINNOD (NV NOILVIS
LOTHISIA
"SIIVIAA TIIS NOIIVIS °L aiavd




*mweoT pue Le1) oL=cv6L 65 L2LL66=2V | exTysuojdwreyiroN spuney
*19A®IS JSATI pUE WEOT] oL=1v6l €9 2L060S=2Y I TYSPIOIXQ PIOJXQ
*ouC}SpuUes J9A0 TTos fpueg oL=LV61 65 G6ER9S~EY | exTysweyduTiioN weySuTLION
*ou03sawT] Furfe(aesc Lpueg 0L=196l 141 gLIEYS~ct oI TysWey3uTy 10N PToTISUE
JO3S90JI0M
*TeAeIS puUe TIeW POy 0L=GG61 29 09V6LL=2% ¥ PIOFeJsH WISATER
*fe1o fpueg 0l=LG61 6LL otroeg=€ € 3ITYSPIOIFeLS atesy
(e TMowBURA®Y )
*aTeys fpues Joao Le1) oL=L76l 66 GoLEQL=Y SITUSIOL 3SaM PTeTISISPPNY
*S)JIOM UOT3ONILSUOD
desp moxy tods - fe70 enyq Jeac TTos doj wo 2Z 0L=1961 2l LGLLLg=2E 9ITYSI91S30MN0TH pogsdmey
*SJISPUTO puUe YlIey oL=1¥6L €9l Y9gotvo~2i SPUETPTH 3SOM u035eaIpy
°300d SU0LSAWT] JSAO WeoT WO @ oL=L¥6L Lot G2LO90—< Y axTysfqIaq uoyxng
*(sxexuTIo pue soyse y3IM dn epem) 3ydTT oL=L76l el 2seerL—=irt SJTUSIMOL 1SoM pIOFPRIgG
SHIINNOD ONVICIN = ¥ LOTHISIA
*ureor 0L=2961 49 690LL9-2S Xossy T3} TIM
‘pues TTos qug °weol fpues wo 9 0L=L961 68 gae96=ct aaTYSPIOIPag wImqom
FURWST)
*PeuUTBIP TToM = 31Ts Lpuwes JsA0 3TTE untpew wo )y 0L=0G61 4 L8LLYSG=<S FTOJION  =3S~UOLIUTIIS]
*3TeYD J9A0 ToARI3
TTosqus {£e{o JepTnoq puwe SIUITI UM LBT) 0L=1961 ot 00L68€=2S 9ITYSPIOJIISH S30qQQy Peej}suels
(Ps3uo))
VITONV ISVH = € LOTHISIC
(STuIam)
iR (efoce: ol 5 SONTHH ST
ddXL TIOS 40 COTHEI 1°s°m aAoqe DDV XINNOD OGNV NOLLVILS

LHOTHH

LOTHISIA

STIVIRA TIIS NOILVLS

*l JTEVL

12



*fe1o Joao weoT Lpueg 0L=1961 69 £€926L=LY aJTysiIeg  pedjsdueyouTd
*LeT0 USPTEOM DPOJI 9AOQE 0L=6961

- £Le1o moTTeL y3tm Luojw Trosqns ‘meoy Laeey | ¢19~pGEL 16 19280611 XossNg 389M 1 SINYUIS]

*3JTJP POXTH | 2L-LG6L s1% £6GL00~19 yuey WeYSISAB]

*JTeyo J9A0 WeoT oL=9v6L L 0861 L9=06 xossNg }S5ey awInoq3sey

oL=9t6lL i

weo] ‘b6l 9 oLv02E=L9 juay JI9A0(Q

*LeTo JaA0 WeO] 2L-vs6L 22 6V258L=LS xossng 3}sey wetpog

*pues USTT pUe WeoT oL~PG6L ¥ 2LoLEL=LS xossng 1seq TTTUxeg

SEEHIADS TVELNSD

® ISVIHINO0S QNVIONE = S IOTMISIC

*ToARIZ Joao L3178 TTOS qns ‘{weoT UMTPOK oL=L96L *17 g68LL9=LV 9JITYSPIOIX( PIOJBUTTTEM

Jno3lg
*fe1) 0L=L96L biL LovELeg=ey eJTUSNOTMIEM  =UO-u03sdIys
*Le1d oL=L¥6lL LEL €L6cE=Et SJTYSHIOX Y3nog PI9TIIoUS
0L=GG6L
*ITOS=qns pues JoAo TeAedd pue weol YSTT | ‘gQi=Lv6L LiL 6vLL0G~2Y I TYSHOTMIBM Kqdny
J99800I0M

*9U0}SPURS PaI JSAO pPUeS OL=LV61L 89 LE2865=2¢ ¥ PIOJOJIRH 8 Ap=uo—ss0y

(Pa3uo))
SHIINNOD ANVICIN = ¥ IOTMISIC

(STUIEN )
FdLL TIOS 0 domm s | *T°8*m eacqe mw%mw%m AINOOD NV NOILVIS

EHDTHH IOTMISIA

STIVIAA HIIS NOILVIS °l ETEVL

13



*jo0x pue aTeyUs Jaao ‘ereys

pue fe1o wo L6 ‘yse wo ¢ ‘meor wo o2 ‘Famy wo G oL-Lv6L G9l ge2Le=ve axTyseoUwe] uosTaN
*fe1o Tetoel? WO 09 0L=LSG61 966 g2€QS6L=GE BTIqUN) 9SNOYIOON
*fe1o pue pueg oL=196l ¢9 €QLLGL=E - 8ITYseun pIoFsinuy
*Tros=qns oo ‘weor Le1o Lawey 0L=£G6L 192 Goev LL=vE aJTySBOUE] axoyswieg
NVH 40 F1SI
%® ISHMHIMON ONVTONI = V. LOTHISIC
*sooeTd UT Le]0 Y}TM TJew pue Weo] oL-L¥6lL 8 620€6L=16 Xossng 3SoM ButylIon
*JTeUD JSAO0 WeOT WO § oL=LV6L Gl 8LL9GS=0V YSTIM JO 9TSI JOUUL A
*TeABIS J9AO WeOT WO QF 0L=£G61 2 0660790V aatysdmwey e9sYINog
*Le1) oL-LV6lL 65 266662=16 UOpUOT JI93edI ajedyjnog
*3[Teyo JoA0 Weol 3YITT WO QF oL=LV6l LLl 99toL2=L¥ ITYSITIM w03.I0g
*JTeUO JI9A0 WEOT UTYJL o0L=Ev61 9l 71L89€=1L9 Juey ajedrey
*JTey2 JoA0 WeoT Jo Jafel UTY[ oL=LV6l LLL GoEL6E=LY axtysdurey PIOINOT
aoeTed
*ToARIS JoAO WeOT JYIT] oL=LY61 G2 L0gG62~L G UopuoT JI93e1IH uojSuTsuULy
*SJUTTS U3} TM WeOT WNTPOj 0L=9G61 197 628€2g—LY eaTYS3Iag Lo Tany
0L=LV6L
*fe1o JoA0 WeOT AABSU~UMTPOK SSh=-L16L 97 Y60608=1S Xossng 3seq s3uT}seq
NUHHINO0S TVHINAD (Py3umoD)
% ISVAHINOS NVIONE = & LOTMISIC
FdAL TIOS .monmwwmwm .H.Mmmwwmwa o ey XINNOD QNV NOILVIS

CHDTHH

LOTHLSIA

STIVINQ HLIS NOILVLS

*L JTEVL

14



°T9ARIS JO9AO WEOT WO 9 0L=1961 19 9t L¥L9=2e2 PeJLQg peoosMe],
*fpueg oL=LV6L 8 g26evo—-ie wedJoweT) 3S9M eosUBMS
STToM
*fe1o J9A0 WEOT WOQE oL=1961 Gee G091L90~2¢ (y3nog) sfmog POPUTIPUET]
*3U03SpUeRs PO JBAO Jami FITTO wo Gl 0L=1961 €€ 260teg=el pazLa 3104 9Te(Q
*3U03SPUBS PoJd PTO WOXJ palsyjesm weol Lpues oL=LG6L Ge VeovLy=ct JuaMp puRTqUNLI)
HINOS SHTVM = V8 LOTMISIC
*QUO048OWTT JOAO 9TeUS Y3 TM LBT0 WO OF 0L=L961 oL2 229L02=%¢ PAMTO speeyIadso
*uweoT LAeoU~-umTPSj 0L=1961 €0t 26L9L0%¢E (u3xoN) sdmog Lmuxlp oye
*aTeys JurdrIepun Y3 M Tros L3eed 0l=1961 98¢ 0259te~%t PAMTD ufmyoTmg
*fe1o JoA0 weol LABOU-IMTPSK 0L=1961 123 gLeEe9e=£e ppeusM) Souumyog
HIMON STIVM = gL LOTHISIC
*Soq jead uwo Jefel yjreq 0L=1961 vle 02L665~GE BTIqUL) wepeepedg
* fpueg 0L=£961 g LogLLE=t opTsfesiay 3xodyjnog
*weoT LeT) 0L=1961 LLL OLEE6I=GE BTIqUM) 83Ty uojmMeN
NVW 0 IS (Pa3u0))
%® LSHIMHI¥ON QNVIONZ = V. LOTMISIC
FIXL TIOS moqmwoaﬁwm Hmmwmwm%a mwmwmm%m XINNOD QNV NOLIVIS

IHOTEH

LOTULSTI

STIVIZQ HLIS NOILVLS

°l JTEVL

15



*ITos=qns fel) °weo] oL=6V61 yolL 09.L962=S5S fLosuzeny jxodrly Leswaen)
*fe1o Laeey Josc Tros doj Laesy ¢} umTpew WO (OF 0L=1L96l 88 Go0ote6=GGaS LowrspIy Lourspiy
SANVISI TANNVHO
*1Tos JuTuTesp L1eedy ‘meor Lpueg 0L=L961 98  phleov(ce)ri UMOJ ©T38B) JUOWIOLY
*poutTeap L1xood ‘meor Lerp oL=gv6lL 7€ pLioég(¥2)oL Lxzspuopuo 21pLauoy
*Suturesp L130eJaedut ‘weor Letp oL=L961 602 k2gsgi(£2)HL suoxfy  3saxog deyrsT]
*Suturexp A1309jIedut ‘3143
WeTIATTS JoA0 fuojs TTos qus ‘fweoT Apues wogl ol-L¥6L 9Ll PLGLGe(EE)rL umMo( ySnoxoqsTITH
*1T0s pauTedp L1esay ‘(Leto pue 3118 ‘pues) weo] 0L=£961 LL Byvloig(g2)HL auoILy, uMO3S)00)
380404 9TEPYOIY
*TTos paureap A1eedy ‘weor Lerp 0L=£961 99 [k6G68L(E2)HL ySeuwenIoq a13s®)
*[Tos peutTetp AT3oejiedumt ‘uweot Ler) oL=L¥6L 29 BShglg(g€e)Hl yJemry ySeury
ANVTENI NEFHINON
*weoT UMTPO) oL=1961 9L gLyEro-olL TTeMuIo) SWIBMa SOy
*weo] fpues auUTY 0L=1961 6 L2geLé=02 uoAl( ssodoxels
*weo] oL=LV6l 9¢ LESgLY=02 uoAs( 90H yjnouwlid
*aTeUS JOA0 TTOS 3UYITT WO Gim=0f oL=L 761 8 gLy02S=L2 uoA( 9quOOBIFTI
*auojspues pTros L1TeTiaed Joao weol Lpueg 0L=196L 62 66£65e=L¢€ 19SJ0UWOg uojFutuue)
* fpueg 0L=L96L GlL £90802-\2 TTRMUIO) apng
ISIMAINOS ANVIONT = €8 LOTMISIC
FILT TIOS LR J.MMWMW& mwmwﬁﬂwm AINNOD QNV NOILVIS
LOTILSIA
STIVIIQ LIS NOILVLS °*i TTEVI




g% 2’6 gL BCLL WUl 1201 VYol lthhoerin 0% G e e FUSWAT P~3$~UO0 }UTII],

L*0L " 6% 9°L - Loy 081 6% 1%k §°GL 0TSt 126 ot e sueqTy 38

9% Ltk 12l GtEL CETRIEteL ol IPRE TR 6R ) T sipese s e pojsweyjoy

€017 LG QYL 6L TS L thL I%lL RSl vl 9t G Jeu Oy $1Jogsamo]

9°0L . 626 5°8 *5% 1L LG"GL 1Yt 0% £°GL EYel 9ol 9% PR ¢.L u0389TI0D

2’0l 226G 8°L 8%l 6%V 8°9L 1°li €& 0% 9%Q PUC 6'E O auto) sTIey

0L L°S 68 921 6°GL 9% GrlL IFCE ) %Fh )06 0 el - g Wom.aanaopomﬂo

oL 0”6 L% 6%FL RUGL BTkl o GhLi 6YGL Q%R 6°Q GG e geg a3praque)
VITONV ISVA - € LOIMLSIA

L*6 1°G.:L2L 9%l S*0L. 29l 2t9ot Vbl ©°IL ski] Db cie e uoouT]

9%°6 oW g°L 17k €0 €°91 G9L Qb CoHl ptL O%h JGeE - CHE TTH

[°6: 2 6°9 . 9% 9%l 9°St 9°G) o' l’ol P PV 62 8°F weyIng
ISVHHLYON QNV ISVH QNVTONE — 2 LOT¥LSIA

£°6 9% ‘19 G%01 [5°EL PPSL 9°GL. PWI VCib 0'9 it B oetn Ka1sTRd

9*8 - 8°% 1°L P0L 6%el %Wl o'k PfEl GG 9% gtk % hed JITNHSTEPHSH

1?6 ~¥°6 PeL 1%L 1*&1 9%hi SOWL G1%tl. tl0l «S%L B L't %8 sATnIOUTYONY
&SEM (NVILOOS =~ 9 LOIMLISIA

V8 2°€ 9°G. 9%  B*El . 6W §°0F EBSEL O'OL a0 GfE. Sac £ sanloe

L%g.  1°C 9°G 0% xgSf| SUYGI el okl SN 00k el aee )4 sapung
LSVE QNVILOOS = | LOIMISIC

YVEX OHC AON ID0 dES DHOV  TIAL NACL AVH ¥4V HVW €34 NV

SNISTH) SHEHUDAC NI HUNLVYAJWAL HLEVHE WO0f HOVHIAY

NOILVLS OGNV LOIMLSIC

HYOW HO

SHVEA O¢ J0 @EODHY SNOFNFOOWOH V HLIM SNOILVIS ¥Od STOVHHAV OL=LP6L

¢ TIdVL

17



L} " . -
8°0) 6°G Vg 9%l LGl VoLl (STLL EPCE ) %21 BeAl g¥c P Gah Sutyjaon
9%l 8°9 V6 P°tlL POl 6%LL - 0°8L . VPOl ek el 00 6°0 S 218 Joujuspy
Lot g*9™6%6 G°C3 S*OC £°RY S|l 6°00 'C°C[ T6TE  1%D LS 0'S BaSY3N0g
G°0L 2°9 L°g G'21 G°GL 'L°9L 8%l 0°GL Q'L 6°9 G'S b0 ¥ o3e8yjnog
86 erG..9°L Gt ¥VE 2L Vel LW VhnLol%e 1"k B% Lt U0 3204
6°0L 1°9 9°Q L°21 Q6L Q%L1 6°ML 0°9lw 6221 1% RS Py 9% ajedaey
Q% €°S 9°L.gtli: 2P 4Gl PUOL BUPLTkell cpsa aRg el oo PJIO 09T
O°LL  6°G 6°Q - 9%CL  6°GL QLY 0O°BlL 2’9l 6°21".9'G 19 Gfp i Wey 20eTR] U03BUTSUIY
€Ul 9°G "f'9 . L2l £°9L QL @°81 £ClrU et itOL VS ¥R I s3utyseq
C°LL 8°9 G°6 G°€L V°9L 0°BL 0°GL 2°91L 6°2IL 6%6 P°9 |*S |°G euInoq}sey
G°LL G%9 €°6 L°fi- L°OL ©°QL £l POl " 126l C%6 'O, o'k A% JI2A0Q
NYTHLN0S TVHLNAD
% LSVIHLNOS QNVIONE - G LOI¥LSIA
26 9% 1°L..6°01 6%t 9°GEk. 4°GL: 1%MiLi g0 ¥l £ (f%iE PIOTIIAYS
7oL .9°G 6%L 8Ll 6°FL BTl 1°)I 9%l 2°2L B0 IS EWwiith ody~uo-ssoy
L°OL . LY . ¥°L 9°1i 1°S1 0% ¢¥*lL ifC) P21 9°0 oS @rf. 2o spuney
beoL. 6°F VoL @1 ¥G) CRLL g9%iL 8°9L 1% 0% VIS 9'C gt PJIOJX)
G°6 £V 8% E€°LL. €0 £°01: 9% @°Wi 2%l 9fl Sk 1fsh 6 weySuTyjoN
L°6 9°% 6°9 L°01 L*tL €SI PC) - 6L LU0 2L D peeaer aTe9y
[°6 £°7- 6%9 ig°0L B'Cl: 9°C] ‘gGL 29| l*Ql "L B0 0% 62 * PIOTISIOpPPNY
6°8 2°9 6°L L0} 9%} G°fL ey @l &6 'L it etk uo38eq3py
£°8°  L°C€ 6°S 126 L2199 6°F1 ROt BT6 2°0 ik inen e uojxng
L°g 2°F 929 t£°0L 2'tl 0%iL .1°Sl 9°C) £'0L B9 6% LT e pIoFpPRIg
SETINNOD QNVIAIN = ¥ LOIWLSIA
YYEAL OEC AON I00 dES DAY 1IAL NAC AVH HdV UVW €34 NVL
NOILVIS QNV LOIMLSIQ
SNISTAD STAUOIC NI TUNLVHAJIWAL HLUVE NOOt HDVUHAY

JYOW ¥0 SYVEX 02 0 qHOOEY SNOFANWOOWOH V HIIM SNOILVLIS HOJ SHOVHHAY OL=LP6L ¢ JTEVL




4°CL 091 G7AL ¥t dL 4°6L 9°2L 46 074 67879 jxodaty Lesugenp
SANVTISI TANNVHO

6°6 6°G L°g S°LL €°HL 6°GL 8°SL €£°4L L°LL 6°4 #°6 B 9 3tpLeuok
66  6°6 §°L4 O°UL #°€L 6°4b 6°4L S°€L S0OL L4 'S £ S°H Y8noIoqsTTTH
2°0L 2°6 €°4 €°LL #°HqL S°9L 8°9L 9°GL G2 6°8 0°9 0% 8°¢ ydeway “
ANVTEEI NYIHINON i
GoLL 47l 9% O 4°GE 2 L ieNiL 4°GL @2uii66 il @6 6 90H y3nowiid
g'LL 2°L4 G°6 2°CL 0°9L g-4L 0°8L 9°9L 9°€L €£°OL £°4 8°S 8°S aquooBIITI
ISTMHINOS QNVIONT - € IOI¥ISIA
9°LL 2°9 9°g 6°2L £°9L G°gL 8°8L S°4L O°HL €°0L 479 8H 9TH BOSUBMS
HINOS STIVA - Vg IOIUISIA
g°8 O°% %°9 1L°0L €°6L #°GL 4°SL L°qL 9°0L 6°9 O°q L2 L@ uosSTeN
NVH 40 FISI

3 LSIMHINON QNVIONI - V4 LOIMISIA

YvdLl O3 AON I00 dd5 DAV  TAr NOP  XVA  HdV HVW €34 NVP NOIIVIS QNV IOINISIA

SNISTAD STIMDEA NI THOIVHEdWAL HINVI WOO¢ FOVHEAV

@HOW ¥0 S¥VEA 02 J0 QUOOEN SNOINIDOWOH V HIIM SNOLLVIS ¥OJ SIDVHEAV 0l=LH6L




8°6 4°% 8°9 0°LL 6yl 9°9L L1°4L 9°GL L%l W@ 9'h 2°¢ 6'F Lq3ny
€°0L 6% 0°8 0%2L &°6L €°L '9%L 0°9L ©°BL 8°Q 5°S L1°h 0% UISATeN
SATIINNOD ANVIQIN - 4 IOI¥ISIA
G°6 L°S 8% E€°LL ¢4l 6°SL Q°CL 6%l 6701 4% L°h 9°C 9% weyuMoq uojueg
VITONV ISVE - ¢ IOTHISIA
0°@ Q°¢ L"9 6°6 ~1%2L O°yL. Z2°HL #°2L L°6 0% £ S'2 9% 00y oydTTs
H°Q: 6°C- €°9 L°OL 0L 9°HL 6%yl 2°CL 0°0L VE"9 9°C 4R nte 9T3se) JISPTATY
ISVIHIMON 3 ISVA ANVIONA - 2 IOIHISIA
2°8 €% L°S %°6. S%2F Gl 4%HL G°TL L0l WH L°C 2t BPP AInotusd
2°8 €°¢ 9°GC 66 9%2L Gyl 9wl €°CL 0%0L ¥’ 6'C e e PT3TFoUTAK
€°8 0°¢ 'G°G” 9°6 0°CL 0°GL €°GL 6°CL C€°0L ‘8°9 ¢ &'t 9L ATTexsey
L*Q -4°C 0°9 6°6 < O°CL 0%l H°6L 6°%L Q0L #H €% G2 sE ogy YSInqurpd
0°@ L°C 9°C £°6 S°2L n°4L S%L. 1°SL 470 8°9 8% 5L AN 9Snoy ysng
ISYE ANVILOOS - L IOIMISIA
€*4 2°6.9°9 6°9% 4°0L "SCLL €% A% 2% @S 6% 9% ahN punose; Teg
HI¥ON ANVTIIOOS - O IOIHISIA
¥VEXL 030 AON JI00 dJ¥S HAV IAP  NAP AVW ¥dV ¥VW €34 NVP s
SAISTAD STTYOIA NI FTUNIVIAIWAL HINVA WOOL TOVETAY
SHVIX 6L ANV £l NIIMIAL J0 QHOOTH SNOFINADOWOH ¥ HIIM SNOILVIS ¥Od STOVHEAV OL-LH6L ¢ TI9VE




G°6 6°% 24 O0°LL 6°¢L 9°GL 8°SL S°HL L°LL gL 9y 6%% &% pueTqunI)
HINOS STVM - V8 IOI¥ISIA
L°9 42 €% 9L ¢ l%ou ghtL glL i El0L B4 B S BEL GRp ek 28N0YI00K
G*Q . 2 €920 htdle etnlGTHE CoCL g% %9 Lty Ll LS dI0YSWTeH
NVH J0 TIST 3
ISTMHINON ANVIONA - V4 IOIMLISIA
C*OL 0°C ‘#*4 G LY 1"GL 1%L 404 0791 €2 08 g¢°C L°¢ 9°¢ KeTanyg
g°0L G°6 6°4 0%2L #4761 ®°AL L%l 09U STl 6°8 g’ £ LY 3sanyuaIs g
CooL. €°G L°hi6rLL S YL wdb GYGLT 6% iR €6 Uhh 6°¢ WeysI3A8]
0°Ll 6% - 9=giigrzl gfcy ge/L " €Y 29U Btel 6L 16S S ¢y ueTpog
GoLL 9°9 2°6 L°CL 2°9L U@L gL 4'9lL §°¢LO°OL @9 ¢*¢ L°S TTTUXeg
NEFHLAOS TYEINID 3 :
ISYTHINOS ANVTIONE - & IOTHISIA
gV4L 0% AON I00 d¥S Oy 7IAL  NAC  AVA ¥dV §VW €34 NVP |
NOIIVIS QNV IOINISIA
SATSTED SAAYHAA NI THNIVHAIWEL HINVE WOOL TDVEIAY
SHYEXL 6L ANV €L NIIMIAE JO0 QUOOTH SNOANIDOWOH V HIIM SNOILVIS ¥OL SIDVEIAV 0l4-LH6L ¢ TTAVL

21




2°8 6°2 9°¢ 86 6°2L 9%yl S°HL Q'CL  €'0OL C°9 9°€C €T 6°L NInotueg
L°g L°2 ¢€°C 8°6 4L L EHL e 9% ltel C g%9 9% iE°F 6"L PTOTIOUTAY
L°g 0°4 L9 6°6 #°2L 9°€L  €°€L  #°2L #°6 %°9 ¥C°% 6°C g2 SSoTuTy
%°Q 2°¢ 9°S 9°6 2L 6L LGl 6%l 9%aL 0% 6%  €® € sexIoy
2°8 Lo €°G 1°0L 2%l O°GL LGl el i wOL 9% - g°C gt 2eL Atrexsey
L°g € 2°9 €°0F £°6L L6t 161 Iyl 6%eL LA e W a2 DY YBInquipy
PA" L2 9°6 - H°0L G°CL ¥4l 6°GL gyl €%l @4 €€ FE ln sepung
9°4 6°2 BG €% 0"2L: wEL 9°€L . L%l 0% 428 e°¢ ¥re 0% jeuuIg
6°L G°¢ 6°S 86 #°BL 4%t 9%L. 9°Z2L5 0% LG 9% g8 6'R 9U01sq Teay
€°6 #°¢ 1°9--6°0L . L°%b  L°9L . €°9L - £°6GL  Eribv $%: 4% 0°C G2 9T3snoure)
0°g g2 G*s 8°6 g%l €°A4F  €°HL G°CL. §°6 0% %€ DT 9L @STNOy ysng
L*°8 22 2°S 66 2L bl 2L UEMLI ROl €' e Cep g% eTamo3areTq
ISVE QNVIIOOS = L IOTVISIA
AL/ 4 #%9. - 9% H'LL o w%8L . 0%L 2L 69 42 Bh T ms 2% gsauualg
H°Q G4 9°9: 20l . 9°%L: 6L 4°CL ‘4feL %6 W9  £h &% we eMayOOTUTY
9°6 L°g b°L 0%l : 9%k S°GL " 4°6L 674l 9L 6L £°C l'C g% wuny. Jo TSI
¢l 0°¢ €9 L6 9°0L #°LL 6°0L L%6 2% 6% 0% 9% 1% /punose) Teg
VAL L°g L°¢ 979 4°0L 8%kl §°LLL B0l el 9y 6%e .0%g TP uBYD ToFBUYDY
HINON QNVIIOOS - O IOTNISIAQ

pvaz  oEaq AON I00  IddES AV T0r  NAP AVW ¥4V ¥VW  €9d  NVP

oy NOIIVIS ANV IOTHISIA

SOISTIO STIYDEA NI THAIVIIJWAL HINVE WOOL TOVHIAY

JHOW ¥0 SUVIX @ JO qUOOTY SNOENIDOWOH V HIIM SNOIIVIS JOI STOVEEAV 04-L96L

 ITEVEL




ol

g°oL #°S g°g Z°€L gL gV €L 6L 6'RL 6°§ L ETN 8°¢ 8O G=UO=U0 }08T)
6°6 6°y 0°9 O0°ZL 4°HL L9k - 9L 64l GhLb  8°4 . 8'H 6°% 9°¢ uo3Sutpre)
2°0L ¢4 2% LU2L. iB°GL 6oL o €Thr il 9%EL 9% ALY U BtS 2°¢ pg eSpraque)
VITONY ISVE - ¢ IOTHISIA
6°L G°¢ L9 6°6 Co2L-9%CL G°Cb . .H°%F L% DA T T TR A H°2 ooy oydTtg
g6 G4 PAYARS LW ras a4~ i R T B0 T RNV SR b | i 0°¢ UTOOUT]
#°Q L€ G°9 G'OL Z*€L @Ml 9Tyl WEL 6%6 £'9 'S LT 22 9T3s8) JISPT®EN
¢°6 2y Col: GoLL i €Lt €6l . @Gl gtk b L% Lty 8°s 0°¢ TH
#°8 g°c ¥°9 S°OL L°€L  gHL 6*HL 6°€L @°6 6°S g€ 62 By adxoymol YITH
0°6 6°¢ 6°9 L°LL 6°€L €°GL 0°GL L°HL 9°0L 0°L ‘2 6°2 A weyIng
2°8 2°¢ 0°9 - 0°0L 9°BL Zqii L§L H°EL . §°6 2°9 €' 6% g2 Hred aTHO0D
LSVIHINON 3
ISV QNVIONT - 2 IOI¥ISIA
9°g hh 9°9 £r0L. @2 LRl 0°HE gL LfeL LTS Nth SRR ¢°¢ KLeseyjoy
L*6 L4 G*9: L0V G°CL 6%yl 6°WL U owel 2 L% Q8. 'S L°g Ke1sTRg
G*g L €%l geL O'CL o RS adl B6 199 0°h - h°C ¢°¢ JITNWe TePHSH
L*8 6°4 W ATE 0T VR - Y U S T R R s 6°6. L°h §°F ¢ y3nepung
8°8 L*g 2% - 4t0L: 6°ZL - AHL . B 1°CE bOL 2°9 9N f 8°¢ ATNIDUTYINY
ISTM QNVIIOOS = 9 IOTHISIA
gvax 0Fa AON ID0O dJd4s DAy TP  NAP KAVA ¥4V HVW €HI  NVP
B NOIIVIS NV IOTNISIA

SNISTED STTHDEQ NI TEAIVIEJWAL HINVE WO Of TDVEIAV

THOW HO SHVIX § JO QYOOTY SNOEANTDOWOH V HIIM SNOILVLS HOJ SIDVEIAV 04=L96L

h TTEVL

23




¢€°6 6°¢ 6*9 6°0L 6°¢L 6°GL €L Gl HOLL S L% 82 pPTaTISURY
¢°oL 0°S 6°4: P®RL 6L Q4L %Al T0°9L gL igte 2tg wlth 8°¢ UISATEN
8°8 L4 4°9 - Q0L #°EL 6°4L 6°HlL O4L 9°OL" .B6°9 " 6°C T iE'2 Vi34 8Teay
0°6 6°¢ 69 Ll iYL €Sl H°GL  S°HL  6°0L ' 0°4 0% 0°¢ 9°2 |(@TMouNSUSABY) DTOTISISPPNY
g*oL 0°9 g°8 4L G 6°9L: L%%L 0°9L  H*2L  g'Q . 6°C  6°% 9°4 pejeduwey
6°9 6°S 6°Z-0°LC " 9L " e ] M 5 i O SR e, 6°4 uo3seq3py
2°g 2°¢ 9°¢ 6°6 9°2L BHLT AL L LCOL 5 6%6 Li0tS Y2 g%e uojxng
8°8 0*4 Ot4d 801" 6% 0°GL  6°%L  6°CL: %0 4°9 1V pcC 62 9°2 pIogpeag
SETINNOD
ANVTGIN = 4 IOTMISIA

0°0L 6°4 6°Z - 0°2L Wi €°9L 9% LSl R°LL NG LG i 8°¢ STIITIN
6°6 94 8°4 6°LL -9°hi €°9L 4*9L Thgeg) G2kl - LBl isgiNigac £ uInqom
9°6 4 Gl 6hLL . ki 6°GL: H°9L V- 0°6E g pL i oL ey 5 g 2°¢ jusweT) 3§ wozduTaIL,
g°oL #°S 0°6 -2°¢tlk g°qGlL Ul 9%l B8°SL  #°2L G°¢ L°S 9°% Sy S330QQqy peejsuelg 3
1°6 G4 L% 9°LL 2W ¢°6L 9°SL. ktHL Q%L w Ry 9 ¢ WeYUMO[ uojuBRg
0°0L LH 62 O°ZL. &°%1 9°9L9%gL " €'6L L2k 4%Q =0°C ' gef ¢ sueqTy 3§
9°6 9°4 9% - LoLET Cohl L°GL 6%6L Qb QL 9% e leg g°¢ pajsweyloy
L*oL L 6% B2k -1’6l 9°9L ‘L9l GGk v wgvel v €°g L 0tE W LeC G°¢ 3Jo3semot
G°oL A4 ¢€°g 6°2L #°6lL 6°9L 6°9L 8°SL  H°2L S°8 H°C £°% L% uo3}seTIOp
L*oL A Q% 8%t A G 9L " 49L 1 GRGL SOtk i E0g LG 6°¢ ALY hwmszﬂpsoovoWAqumm“”w
qvax oaq AON I00 das Doy e NOe VR  ¥dV  ¥YW g4 NvP

NOIIVIS QNV IOINISIA

SNISTAD SYTYDHA NI SUNIVEAJWHL HINVE WOOE STOVNIAY

JYOW ¥0 SUVIX @ J0 qH¥00TY SNOINIDOWOH V HIIM SNOIIVIS HOJ STOVEIAY 0L=L96L  TTEVL




2°0L G060 6% AN e GOt Q% L9k . @"2Lu Sre LG GE °¢ LoTany
LoLL 8 % 2°g 8°2L 0°9L 6%LL e | R o VRS i TR 1 TR - R O 6°¢ sfutysey
6°6 8°s G*g 0%2L €°4L  9°Gl G°GL - 9%l g0t Lk €75 9 4 peejsduweyouty
G*0L L°G A B A B T Ml L P ARRE A < e T B T T L4 WBYSJISAE ]
#°LL %°9 9°6 L°€L  #°9L g%l 4L S 9L 0L %8 579 %S 0°S auUINOq} ey
7oLl L°9 6°6 - L*41 " g9l D°g 6°L %L 1P 2% 09 9% 8°4h JIea0Qq
8oL 7°4 9°g g2l L6l S %L 9L Bl 8 9% N L4 uweTpog
€°LL 0°9 B SO G 3 MG Bl R A 6°4L 9%k €%l 86 49 'S 6% TITuXeq
NYIELNOS
TVEINID 3
$SVIHLNOS ONVTIONE = S JOT¥ISIA
2°oL 2 < 2°g 22 .M. w9 L79L 5 %Ch  etel erR LS Ry 8°¢ pI0FBUTTITeM
9°6 444 0°¢ 9%iL . iy . C°GL 6°GL Gyl 6°0L 2% 9% O°% 8°¢ ano3g-uo-uo3sdiyg ]
£°6 H°4 BF A e 5 SRS R < A R N o X R S e IS 6°c PT®TIIousg
c*6 9°¢ G*9 O°LL  €°%L £°9 o AP g < M O e T e g R g*2 Lq3nyg
gtoL L°g g%, 0%2L g% 9°9% S AREEE ST G e (R T T 6°¢ afpy-uo~ssoy
0°0oL 2y #°4 g°LL  0°GL  8°9L P T B G M e o T T g°c spuney
#°0L €y oL T2 . WSL 5 L PALASRIEE Wl Bt S MRS A Gy T G 4 LS PIOIXQ
¢°6 L°E P ol e A " S T e | B g o T R B IR AR By TR Y g2 weySuT33oN
(penuTiucd) ¥ LOIHISIC ,

qyax oaa AON - 100 daig ony e NOC IVW ¥4V §VW €I3 NP

NOIIVIS QNV IOIMISIG

SAISTID STAYLEA NI TUNIVEIIWEL HIGVI WOOE TOVIHAY

FYOW ¥0 SUVIK § JO qYOOEY SNOINIDOWOH V HIIM SNOIIVIS ¥OJ SIDVEIAV 04=196L H ITEVL




SNISTAD STTYLEA NI HANIVEIIWAL HINYVE WOOL HADVETAY

» o & 3 (] -
2L G2 0’6 " 1% PR X $°CL. L Crel 9% 1G9 L2 6% 9°L uepespedg
G*6 L% 9°9". 0%LLc 6°C) 4°GL7 0 0%9L et RYLL e 00 2% 2°¢ 3xodyjnog
4°8 L°¢ 0’9 2oL 26} 'L 6L L'yt €01 9°9 6% W' 0°2 831y uojmey
ALY VAL #°9 9°0L &°¢L L°GL 061 - O°WL  4%0L | 9°9 @'¢ L'® g2 uoSTaN
L*9 H°2 ¢ 0°Q ¢°oL (s A i B A oo S e, e - ol SR 2t 9SMOYIOOK
L6 0°4 8°9 9°LL g°4lL 0Ll 49 L% 6°kE 9% - Rh 6P 4°e pxogsjnuy
€°g 6°¢ €°9 L7061 9°ElL R°%L ' grgL el 4% el R e 6°2 sIoyswiay

NVW
J0 TTIST 3 ISHM
=HIMON QNVTONE = V4 IOTIHISIA
g°oL 9°G Q. 6fer. 2°6L Lo4L. el . 0°9E: gL - 0% 09 Gh €4 Sutyjaap
CgeLL 2°9 €6 . Gl 0%L 4L L°lLL 2°9L 0°¢L  S°6 S°9  6°4 84 JI0UjuUs |
gLl £€°9 9°6 L°¢L S°9L O°glL. . €°BL  9°9L  H#CL 9°6. 6°9 " 1°G 84 ®asyjNOg
#°0L 8°G 8°9 © 92l L6t §%9L  9°9L  0°GL Ml L9 4G g 0°4 #388Yy3nog
4*6 Gy €22 - e°LL 67l S P A L R ol R P B ¢€°¢ T03I04
oL 54 6°Q - g2V 9% €Ll . Qb - g°6L - $°2lL Q%9 9% . &°% ¢y e3edaey
L6 2°s 8L 9%t LML 661 . @Gk S%WE iLtLL - 9tk 26 i C% L4 pIoz3oeT
6°0L g°s 2’8 6%2L 6°GL Q%L 0L 9L O°CL. A’6 D9 A%y 2y eoeTRg UOj3BUTSULY
(penutjuod) ¢ IOTHISIA
avax el AON I00 dis DAy e NOP AVW ¥4V gYW €9Jd NYL

NOILVLS QNV IDI¥LSIC

JYOW ¥0 SHVIX @ J0 qUOOTY SNOENIDOWOH V HIIM SNOIIVIS ¥OJ STOVHEIAV 0L-L96L




0°LL 0°4 06 9%t 16l SO 2291 HhaLadsel NTE e g°¢ 8°S suIeMesoy
6°0L L*9 9°g 9°2L £°GL  6°9L ot ) DIRRY o, | WO grd PR ' T8 ¢S 6% ss0I0I€3 g
G g 3P Hl g6 ¢°¢L 6°SL  6°9L Q°9L GGl 9°2L 9@ 04 0°9 6°S soy yjnowltg
4oLl 6°9 #°6 H°€L  0°9L  9°4l 0°gLl ~8°9L T L0EL ¢ Lok L G LG 6%G 2quOdRIJITT
6°0L AL €6 6% #SL GO 2oL 9%Gy e%er 6T Ny #°G - 2%% uojdutuue)
L°OL 4°S 0°g 8°LL S°HL  0°9L 2L . 0°Gl 6L L ietg 9% \ S A, apng
LSTMHLOOS :
aNyTONT ~ 98 IOTHLSIA
9°6 0°9 G*g B%L . OthL - 6741 ol L. CtOL k. LS H°q  H°H peoosMe],
gLl G*s 2°g 0°¢L 0°9L L°8lL gL 9%l gL A hoG £ >l ALY BaSUEMG
2°6 L°g Vo A g W SRRY g % PR S L%l G°¢L - H%0L . 2% 9% 6°¢ ' L€ STTeM POPUTIPUBTT
| 6°0L L*9 l°g €°2L g#L  9°9L _.0%L 6°6L S'el £°6 G*9 #°G 6°S 3I04 8Teq
~m.m G4 2°L 2°Lh . getl i Rtsk E°GL 9%l LU el ST G°¢ ¢°¢ pueTquUMIg "
HINOS SATYM- V8 IOTHISIA
9°8 2°4 :6°9 G°0L 6°2 #°4l o4l . G°CL: LDk oGt -G UEE e ~ spesyze3oT
7°g ¢4 279 -.G%0L  Ltek il hk o*#L 6°2L 9°6 L*9  9°¢ R UL ; Amuxlp exeT
Al 2 2°9 9°6 S°LL g*el 921 &1L 49 G*g  §&°¢ °C 0'% ukm3yoTAg
g°oL 0°9 #°Q H°2L 1°GL 6°9L i P o | e LR R %y 4%y Souumjog
HIMON SATVM - €/ IOI¥ISIA
qvIx oZa AON I00 dazs oAy Tare NOL IV ¥4V 9VN €3 NVL
: NOIIVIS QNV IOINISIC
SNTSTID SETEDEd NI SHNIVEEdWIL HIYVI WOO. TDVETAY

THOW HO SHVAX 8 JO QHOOTH SNOENIDOWOH V HIIM SNOIIVIS ¥OJ SIDVEIAV 04=196L h ITEVL




66

G°¢L  8°SL 0%4L  6°9L 4°GL G2l 46 6°9

jxodaty Lasuzany

Wbl s 6% 0°9 L°9
2% 6% 4°6  €°¢L  #°6L . 6°9F 1 9°9L  LfCL o LeEE. 0@ 8°9 0°9 2°9 KsuzepTy

SANVTISI TINNVHD
9°6 9°% 6°9 . 2% L% 476l 4°6L 0°%GL 9%l 19 s 8¢ G°¢ 9T3S8) JUOWIOLS
6°6 G°g @2 L%V 4ot 0’9l 6°GL ol 6L 2l LS  0°% 6°¢ StpLauoy
2°6 0°S 2% 6°0L: ¥°CL 6%l Lt IwE 90l £ 6°Hh 9%¢ G°¢ 3sexoy deysty
2°6 G5 :9°, oLk T SoHl - S™HL 6% ¢'OL Lt L26 B %h ¢y  yBnoTOqSTTTH
¢°6 0% - 1%L BTOL. 2°CL 6°hHL  BHL  Ethl - O°RL 9% 2’s - 9% VAL um03S3{00)
S*6 2°< A R T 6°hi: Q%L 'L LCLL 6N 9'6 2% L4 }89J04 aTBPYOIY OT3SBY
¢°0L  0°§ c*l. LN Bl dtal B%9L 0%l 9% @tp 8¢ 6°¢ ALY yJeumry

QNVTIET NETHISON

VI X 0Za AON I00 ices) ony e NOL VA ¥4V ¥VW &34 NYL

SNISTID SHTYLEA NI FUNNVEIJWIL HIYVE WOOL TDVEIAY

NOILVIS QNV IDI¥ISIQ

JYOW ¥O SHVEX § JO Q¥OOTM SNOENIDOWOH Y HIIM SNOIIVIS ¥OJ SHOVEIAY 04-L96L © ITEVL



Table 5 EARTH TEMPERATURE NORMALS FOR 30 YEAR PERIODS AT 30CM DEPTH

|| E

Jan| Feb| Mar| Apr| May | June| July| Aug| Sept Oct‘ Nov| Dec| Year
Dundee
1921-50 2.3] 2.5| 4.2] 2.1] 0.4} 13.9] 15.8] 15.4| 13.1] 9.4| 5.3| 3.3]| 8.6
1931-60 2.0| 2.2| 4.2] 7.4] 11.0| 1.k} 16.2] 15.7| 13.2] 9.5| 5.6| 3.3| 8.7
1941-70 1.7) 2:0| 4.0] 7.5] 11.1] .5| 16.1] 15.4] 13.2] 9.8] 5.6]| 3.1} 8.7
Eskdalemuir
1921-50 3.7 3.4] 4.2] 6.4] 9.4 12.4] 14.2] 14.2] 12.6] 9.8| 6.4| 4.6] 8.4
1931-60 3.6| 3.2| 4.3| 6.7] 9.7| 12.5| 14.2] .4| 12.8] 10.1| 7.0| 4.9]| 8.6
1941-70 3.40 3.3| 4.2] 6.6 9.5| 12.4| 14.0] 14.2] 12.9] 10.4] 7.1| 4.8| 8.6
Armagh
1921-50 L.s| 4.7| 5.9| 8.5| 11.8| 14.9| 16.3] 16.1]| 14.0| 10.8| 7.2| 5.3| 10.0
1931-60 bel] 43| 5.9] 8.9 12.3] 15.4] 16.7] 16.44 1.2] 10.8] 7.3| 5.3] 10.2
1941-70 3.8| 4.0| 6.0| 8.9| 12.5]| 15.6| 16.8| 16.5]| 14.k]| 11.3| 7.3| 5.2| 10.2
Buxton
1921-50 2:9] 2.71 361 6.1]:.961:13:.31-15:0] .2]1:12:6) 192} 5:71. 3Tk 83
1931-60 2.8]| 2.4| 3.5| 6.2 9.7| 13.4| 14.9| 14.8] 12.7]| 9.4| 6.0| 3.9] 8.3
1941-70 2.51 2.5| 3.4} 6.2 9.9} 13.6] M.9] 24.6] 12.7] 9.7} 5:9] 3.7] 8.3
Gorleston
1921-50 L.6| 4.5| 5.8 8.8 12.2| 15.4| 17.4] 17.3]| 15.6| 11.9| 8.1| 5.6| 10.6
1931-60 4.6| 4.3| 5.8 8.8] 12.2]| 15.3{ 17.2| 17.3| 15.6| 12.2| 8.6| 6.0| 10.7
1941-70 L. 4| 4.3| 5.6| 8.8] 12.2]| 15.3| 17.0| 17.1| 15.5] 12.5| 8.5| 5.9] 10.6
Cambridge
1921-50 3.9| 4.1] 5.6 8.8] 12.2| 15.6| 17.5| 17.3| 15.3| 11.4| 7.4| 4.9] 10.3
1931-60 3.8 3.8| 5.7| 8.9| 12.4| 15.8| 17.6| 17.5| 15.3| 11.5| 7.7| 5.1| 10.4
1941-70 3.6| 3.8] 5.5| 8.9| 12.5| 15.9| 17.5| 17.2| 15.3| 11.9| 7.7| 5.0] 10.4
Ross-on-Wye
1921-50 b4l 4.4| 5,71 8.7 12.2| 15.6] 17.3| 16.9| 14.9]| 11.2| 7.4| 5.2| 10.3
1931-60 4.3| 4.2| 5.8] 8.9 12.2| 15.6] 17.2| 17.1| 14.9| 11.4| 8.0| 5.6| 10.4
1941-70 4.1| 4.3| 5.7| 8.9| 12.2| 15.6] 17.1| 16.8| 14.9] 11.8| 7.9| 5.6| 10.4
Oxford
1921-50 4.1 4.2] 5.7] 9.0| 12.7] 16.2| 17.9] 17.7| 15.6] 11.4| 7.2| 4.8] 10.5
1931-60 3,8 3.7| 5.6| 9.1] 12.7| 16.2| 17.9| 17.8| 15.6| 11.4| 7.5] 5.0| 10.5
1941-70 34| 3.6| 5.4] 9.0| 12.7| 16.2| 17.8| 17.5| 15.4| 11.8| 7.4 L.9| 10.4
Kensington
1921-50 4.7| 4.6| 5.9| 8.9] 12.5| 15.9{ 17.8| 17.7| 15.7| 11.8| 8.1| 5.6 10.8
1931-60 | 4.7] 4.6 6.1 9.2] 12.7] 16.2] 17.9| 17.9| 15.9| 12.2| 8.5| 6.0( 11.0
1941-70 44| 45| 6.1] 9.3] 12.9| 16.2| 18.0| 17.8| 15.9| 12.6] 8.5] 5.9] 11.0

I 1 ’ {




Table 5 Contd

Jan| Feb| Mar| Apr May| June| July| Aug| Sept| Oct| Nov| Dec| Year
Plymouth Hoe
1921-50 6:3] 5.91 711 9.9]:13:1}.16:2] 17:8| 17.5] 15.6] 12:3] 8.9] 6.8} 11.4
1931-60 6:0]:5.71 73171001 130} 16611:17:71-12:6 1 15: 7} 12:51 9,31 7et1:14:5
1941-70 5¢91 581 7.1 991 12.81 15.71 17.51:12.2]:19.7] 13.0k 9:61 244 115
Ventor
1921-50 55} 5:61 7:1} 1051] 13:6]. 16.6] 18.2] 18.2] 16.5] 13.01 9.2 6.5] 1.7
1931-60 Sl 5ea1: 72:1]:10.2]. 13:6]1 716,71 1821 183k 16.4] 15:21 9.4] 6.8 13:7
1041-70 5.2| 5.1| 6.9] 10.0] 13.3| 16.4| 18.0| 17.9| 16.3] 13.4] 9.4| 6.8] 11.6
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APPENDIX 1, Estimation of 30-yvear averages from 10-~year averages

Many factors affect earth temperatures at depths of less than 1 metre. Given a
fixed amount of incident radiation, different kinds of soil will produce different
values of earth temperature, and large changes in the thermal conductivity can be
brought about by very small changes in water content. These and other factors
have been discussed by Geiger8, Jen Hu Changg, Suiton1o and Blanc11. However,

it has been shown by Geiger and others that the daily variation in earth
temperature at 30 cm or less corresponds well with daily changes in air
temperature, particularly on clear days, and further investigation has shown

that variations in monthly mean earth temperatures at 30 cm depth follow

closely variations in monthly mean daily maximum air temperatures.

Some statistics derived for the two periods 1941=70 and 1961=70 for three UK
stations are presented in Table A1, The d values characterise the differences
between the response of 30 cm earth temperatures to air temperatures in the two
periods, and so would be expected to display good coherence in space each month
and reasonable continuity from one month to the next. As can be seen, d is
small in comparison with the standard deviations of differences between
monthly mean earth and mean daily maximum air temperatures.

Monthly maps of d were prepared and analysed and, because of the space and time
continuity mentioned above, it proved possible to extend the analysis with
reasonable confidence over areas where few plotted d values were available (ieee
those areas without E30 values). d values were then interpolated at those
stations with E10’ T1O and T3O values and thus estimates of E30 were derived.

These additional stations' estimated E30 values have been used from January 1974
onwards to assist the preparation of the map of departures from average of 30 cm
earth temperature. In the analysis of this map, naturally more weight is given
to those stations with conventionally~derived 30-year averages, but the
additional stations enable the analysis to be extended over those regions of

the UK which were previously impossible to analyse.

3l
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APPENDIX 1 (Cont'd)

TABLE A1

Station Rothamsted Buxton Lincoln

Altitude (metres) 128 307

1941=T0 Jan Jul Jan Jul Jan Jul

No of pairs of values 30 30 29 30 23 24

Mea?om§ximum air temp 53 207 4.0 175 5T 207
C

Mea?°3§ cm earth temp 3.2 16.4 2.4 15.0 3¢5 16.2
C

DBO = T3o -~ E30 261 ‘ 4.3 106 205 262 4.5

SeDe of differences

between monthly mean

d.aily max, air ‘bemp. 160 007 009 1e¢1 10 1e¢1

and monthly mean

30 cm earth tempe.

1961=T0

No of pairs of values 10 10 10 10 9 10

Meal(lomgxim air temp 503 20,0 3.9 1606 505 1909
(

Mea?°3? cm earth temp 3.3 1569 22 14.7 2.9 16.0
C

D10 = T1O - E10 2.0 4.1 a7 1.9 2.6 3.9

S.D. of differences 1.3 0.8 0.8 007 1.0 el

d = D - D 001 0.2 -001 006 "004 006

30 10
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APPENDIX L 2. CONVERSION TABLE FROM DEGREES CELSIUS TO DEGREES FAHRENHELIT
0 o) . 2 o4 5 6 o1 .8 9
3 CELSIUS FAHRENHEIT
254 7760 1 T1e2 1 774 1725 L AT6% -} 1749} 281 3] 788 1 18:4° ] 785
K 24 | 7562 | 754 | 7546 | 75T | 759 | 1661 | 7643 | 7645 | 766 | 7648
23: | 734 | 7346 13.8 | 74,0 1 T8¢ § T4s3 ) 7465 7447 1 7448 | 75:0
8271 7156 | 71.81 72,0 | 72.1 | 1263 X 125 | 127 ok T2.9 }:9340 L 13,2
3 21 | 69.8 | 70.0 | 70.2 | 70.3 | 70.5 | 70.7 | 70.9 | 7T1.1 | 7T1.2 | T1.4
; 20 | 68.0 | 68.2 | 6844 | 68.5 | 6847 | 6849 | 6941 | 69.3 | 69.4 | 69.6
19 | 6642 | 6644 | 6646 | 6647 | 6649 | 6Te1 | 6743 | 675 | 67.6 | 6748
18 | 64e4 | 6446 | 64.8 | 6449 | 6541 | 65.3 | 65.5 | 65.7 | 65.8 | 66.0
17 | 6246 | 628 | 6340 | 6341 | 6343 | 63¢5 | 6347 | 6369 | 640 | 64.2
16531 608 ) 610 | 61.2 ] 63.3 1615 |"61.7 F 6149 | 6241 1762.2:F 62.4
15 | 59+0 | 59¢2 | 594 | 5945 | 5947 | 59.9 | 60.1 | 603 | 6044 | 60.6
14 | 5Te2 | 5Ted | 5Te6 | 5TeT | 5T¢9 | 58¢1 | 5843 | 58¢5 | 5846 | 58.8
13 | 554 | 5546 | 5568 | 5549 | 5641 | 5663 | 5645 | 567 | 5648 | 5740
12 | 53¢6 | 5348 | 5440 | 54e1 | 54¢3 | 54¢5 | 54¢T7 | 5469 | 550 | 55.2
11 | 5148 | 52.0 | 5242 | 5243 | 525 | 52¢7 | 52.9 | 53¢1 | 53.2 | 53.4
10 | 50,0 | 50¢2 | 5044 | 50¢5 | 5047 | 5069 | 51¢1 | 513 | 514 | 5146
9 | 48.2 | 4844 | 4846 | 48T | 4849 | 49+1 | 4943 | 4945
8 | 46e4 | 4646 | 4648 | 469 | 4Te1 | 4T3 | 4745 | 4767
T | 446 | 448 | 4540 | 451 | 453 | 4545 | 457 | 4549
6 | 4248 | 43.0 | 4342 | 4343 | 43e5 | 43T | 439 | 4441
518150 1 A41.2 | 4144 ] 405 ] 4167} 4149 ] 421 1 4243
4 | 392 | 39¢4 | 3946 | 397 | 399 | 401 | 4043 | 40.5
3 | 37e4 | 3746 | 378 | 3749 | 381 | 3843 | 38s5 | 38.7
2 | 3546 | 35.8 | 3640 | 36.1 | 3643 | 3645 | 36.7 | 3649
1 | 33.8 | 34.0 | 3442 | 34.3 | 3445 | 34.T | 3449 | 3541
0 132.0 | 32¢2 | 32.4 | 32.5 | 3247 | 3249 ]33.1 | 33.3
=
=0 [32.0 | 31.8 | 316 | 315 | 313 ] 31.1 | 3049 | 3047
=1 | 30.2 | 30.0 | 2948 | 29.7 |29.5 |29.3 | 29.1 | 2849
=2 | 28.4 | 28.2 | 28.0 | 27.9 | 27.7 | 27«5 | 27.3 | 271
=3 | 26.6 | 26.4 | 2642 | 2661 | 25.9 {25.7 | 25.5 | 25.3
=4 |24.8 | 24.6 | 2444 | 24.3 | 2441 |23.9 | 23.7 | 235
=5 | 23.0 | 22.8 | 22.6 | 22.5 ]| 22.3 |22.1 | 21.9 |21.7
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