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APPENDIX 1

DETAILS OF MAPPING ROUTES

ROUTE 1

File reference: FULLX/DEVxx(1988/89); MOSx/DVxx(1989/90); MSx(1990/91)
Start: Derbyshire boundary (A57)

Moscar Top Sensor (AS7)

Past junction with Rivelin Valley Road (A57)

Crosspool (A57)

Broomhill (A57)

Past university (Western Bank, A57)

Brookhill roundabout

Netherthorpe Road

Hoyle Street

Infirmary Road (B6079)
Middlewood Road (B6079)
Leppings Lane (B6079)

Right at roundabout along A61

Penistone Road (A61)
Hillfoot sensor (A61)
Shalesmoor (A61)
Moorfields (A61)

Gibraltar Street (A61)

Left at West Bar roundabout
Bridge Street
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Wicker

Savile Street

Right into Sutherland Street
Left onto Attercliffe Road (A6178)

Attercliffe Common (A6178)

Sheffield Road (A6178)
Tinsley sensor (opposite side of road, A6178)

Twice round roundabout, M1 junction 34(S)

Shepcote Lane

Left onto Greenland Road (A6102)
Prince of Wales Road (A6102)
Parkway roundabout (straight on)

Prince of Wales Road sensor (A6102)

Across gap in central reservation (75m after sensor)
Left at roundabout onto Parkway
Sheffield Parkway (AS57)

Twice round Park Square roundabout

Broad Street

Finish: Road bends left sign

Distance: 1918 counts/38.4km
Time: 40-45 minutes

ROUTE 2
File reference: ECCx
Start: Sheffield/Rotherham boundary A6135
Chapletown (A6135)
Ecclesfield (A6135)
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Barnsley Road (A613))
Rutland Road (B6070)

Left onto Penistone Road (A61)
Hoyle Street

Netherthorpe Road
Upper Hanover Street (A6134)

Hanover Way

Right at roundabout onto Ecclesall Road (A625)

Ecclesall Road South (A625)
Hathersage Road (A62)J)
Finish: Derbyshire boundary (A62))

Distance: 1288 counts/25.8km

Time; 28-32 minutes

File reference: RIVx

Start: Junction Rivelin Valley Road (A6101) with AS7
A6101
Holme Lane
Loxley New Road
Holme Lane
Bradfield Road

Owlerton Green

Left onto Penistone Road (A61)

Right at roundabout into Herries Road
Herries Road (A6102)
Owler Lane (A6102)
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Upwell Street (A6102)

Hawke Street (A6102)

Janson Street (A6102)

Left onto Attercliffe Road (A6178)
Broughton Lane (A6102)
Greenland Road (A6102)

Prince of Wales Road (A6102)
Ridgeway Road (A6102)

Norton Avenue (A6102)

Bochum Parkway (A6102)
Greenhill Main Road (B6054)

Greenhill Parkway (B6054)
Bradway Road

Finish: Turn round, stop just after Brad/Pros Road sensor

Distance: 1400 counts/28km

Time: 29-33 minutes

File reference: STx
Start: Sheffield/Barnsley boundary west end Stocksbridge
Manchester Road through Stocksbridge
A6102
Langsett Road North (A6102)
Low Road (Oughtibridge, A6102)
Langsett Road South (towards Stocksbridge)
Low Road
Langsett Road South (towards Sheffield, A6102)

212



Middlewood Road (A6102)
Catch Bar Lane
Park Side
Right onto Penistone Road, A6l
Gibraltar Street (A61)

- West Bar
Bridge Street
Blonk Street
Exchange Street
Once round Park Square roundabout
Duke Street (A616)
City Road (A616)
Birley Moor Road (A616)
Mosborough (A616)

Finish: Drive on left after Eckington sign

Distance: 1512 counts/30.2km

Time: 31-35 minutes

ROUTE

File reference: CBx

Start: Sheffield/Derbyshire boundary, A61
Chesterfield Road South (A61)
Meadow Head (A61)

Chesterfield Road (A61)

London Road (A61)

Queens Road (A61)

St Mary's Road
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Matilda Street
Shoreham Street

Leadmill Road
Sheaf Street (A61)

Once round Park Square roundabout
Exchange Street

Castle Gate

Bridge Street

West Bar

Gibraltar Street (A61)
Infirmary Road (A61)

St Phillips Road (A61)

Penistone Road (A61)

Penistone Road North (A61)

Halifax Road (A61)

Continue on A61 to junction 36, M1

Join A6135 towards Chapeltown
Finish: Sheffield/Rotherham boundary A6135

Distance; 1440 counts/28.8km

Time: 31-35 minutes

File reference: RNGx
Start: Sheffield/Derbyshire boundary, Ringinglow Road
Ringinglow Road towards Sheffield

Knowle Lane
Ecclesall Road South (A625)
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Bear right into Psalter Lane
Cemetery Road

Summerfield Street

Right onto Ecclesall Road (A62))
Moore Street

Charter Row

Furnival Gate
Arundel Gate

Right at Castle Square
High Street

Commercial Street

Once round Park Square roundabout
Exit onto Sheffield Parkway (AS7)
Sheffield Parkway (A57/A630)
Round roundabout junction 33, M1
Parkway towards Sheffield

Exit A57 towards Worksop
Handsworth Road (AS7)

Retford Road (AS7)

Sheffield Road (AS7)

Round roundabout, back towards Sheffield

Finish: Sheffield boundary

Distance: 1510 counts/30.2km

Time: 28-32 minutes
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File reference: ABx

Start:

Sheffield/Derbyshire boundary A621

Baslow Road (A621)

Abbeydale Road South (A621)

Abbeydale Road (A621)
London Road

Left onto St Mary's Gate

Round roundabout
St Mary's Gate
St Mary's Road

Suffolk Lane

Fornham Street

Right onto Suffolk Road
Granville Square
Matilda Street
Shoreham Street
Leadmill Road

Sheaf Street (A61)

Once round Park Square roundabout

Exit Exchange Street

Furnival Street

Effingham Road (B6073)

Lovetot Street

Attercliffe Road (A6178)
Attercliffe Common (A6178)

Sheffield Road (A6178)

Alternative route
Foley Street

Leveson Street

Attercliffe Road

Left towards Meadowhall Shopping Centre
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Meadowhall ring-road

Left onto Meadow Hall Road towards City, A6109
Brightside Lane (A6109)
Savile Street East (A6109)

Left into Sutherland Street
Right onto Attercliffe Road

Across gap in central reservation

Savile Street
Left onto Attercliffe Road
Left into Sutherland Street

Finish: By Albert Pub on left

Distance: 1260 counts/25.2km

Time: 29-33 minutes

ERBYSHIRE R

File reference: DBxx
Start: Junction B6061/Winnats Pass
Winnats Pass
A62)5 east
Castleton
Hope
Turn round at road to Hope station
A625 west
Turn right into Edale
Edale road
Finish: Car park on right before Edale village
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Distance: 710 counts/14.2km

Time: 20 minutes

File reference: SCHx

Start:

EFFIELD BINED R

15m west of Moscar Top sensor AS57
Manchester Road (A57)
Turn into Rivelin Valley Road (A6101)

Holme Lane

Loxley New Road

Holme Lane

Left onto Middlewood Road (B6079)
Leppings Lane

Penistone Road towards city (A61)
Shalesmoor (A61)

Moorfields (A61)

Gibraltar Street (A61)

West Bar

Bridge Street

Lady's Bridge

Blonk Street

Exchange Street

Twice round Park Square roundabout
Exit Parkway (AS57)

Exit Prince of Wales Road (south, A6102)
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Finish:

Ridgeway Road (A6102)
Norton Avenue (A6102)
Bochum Parkway (A6102)
Left onto A61 (south)
Round roundabout

A61, north

Greenhill Main (B6054)
Greenhill Parkway (B6054)
Bradway Road (B6054)

Brad/Pros Road sensor

Distance; 1758 counts/35.2km

Time: 40 minutes
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APPENDIX 2

DETAILS OF COMPAC 3 IRT AND BONDWELL 8 PORTABLE COMP R

nira-reg 1 nermomei¢

SPECIFICATION

Instrument type: Cyclops Compac 3.

Temperature range: -50 to S000C.

Indication: 3-digit LCD display on back panel in 10 or 0.19 steps.
Measuring modes: Continuous measure; peak measure; monitor.
Optical system: 80 field of view with 10 and 1.70 measuring circles.
Target Diameter: 35mm at 2m.

Detector: Pyroelectric cell.

Spectral response: 8 to 14um.

Emissivity adjustment: 0.01 to 1.00 with 0.01 step graduations.
Response time: 0.5 seconds.

Operating temperature range: O to S0°C,

Uncertainty: +/-(1%K + 1 digit), in ambient temperature 200C to 30°C, effective
emissivity more than 0.99 and target at 2m greater than 48mm.,
Repeatability: +/-(0.1%K + 1 digit).

Power source: 6xAA batteries, consumption 25mA (approx.).
Digital output: ASCII code, RS232C, 9600 bps.

Dimensions: 90(H) x 82(W) x 126mm(L).

Weight: 720g including batteries.
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SOURCE: Land Infrared Ltd, Compac 3 IRT brochure.

SPECIFICATION

CPU: 80C88; 4.77 Mhz system clock; operate in minimum mode.
Memory: 256 Kbyte standard user RAM.

Display: 1.CD display; view area, 224 x 70mm; standard IBM character set.
Disk drive: Built-in 3.5inch microfloppy disk drive; double sided, double density;

720 Kbyte formatted capacity.

Keyboard: 76 full-stroke keys.

Real time clock: time of day clock and calendar.

External interface: Serial port, standard RS232C interface; parallel port; second
drive port; RGB video port; composite video port.

Operating system: MS-DOS version 2.11.

Software included: MS-DOS system and utilities; GW BASIC version 2.0.

General: Dimensions, 284(L) x 78(H) x 310(W)mm; net weight 5.5kg; power,
built-in rechargeable battery with external AC to DC power adaptor.

SOURCE: Bondwell International Ltd, model 8 user's manual.
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APPENDIX 3

J INSTRUME

ALIBRATION OF IRT AND OTHER MEASURI

ation of Emissivi

Before carrying out the calibration and laboratory tests it was necessary to determine
the emissivity of melting ice using the Compac 3 IRT. The method used is discussed

in chapter 3 section 3.4.1. The emissivity value of melting ice was determined as
0.99 and this value was used in the calibration, laboratory and road tests with the

Compac 3.

alibration Prior to Labc atory Tet

The measuring instruments used during the laboratory tests (IRT, thermocouples
and maximum-minimum thermometer) were calibrated against the BSI standard test

thermometer (see photo 4.3) at room temperature (20-219C) and 0°C (except

maximum-minimum). These tests took place in the constant temperature room. The
Compac 3 IRT had be checked and calibrated by the manufacturer (LAND) during

summer 1989 and the calibration certificate is shown in photo A3.1.

ROOM TEMPERATURE

Photo A3.2 shows the method of calibration at room temperature. The IRT's cap
was left on over the optical system creating a blackbody environment and the

emissivity set at 1.00. The BSI test thermometer, with thermocouples (a, b and c)
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attached to its bulb, and maximum-minimum thermometer were placed next to the
IRT. No readings were made for a period of 100 minutes to ensure all temperatures

were equal.

Five sets of readings were then taken at 30 minute intervals. A single reading was
noted for the test thermometer, thermocouples and maximum-minimum. The
average of ten readings was used for the IRT. The results are shown in table A3.1.
NB. the maximum-minimum thermometer was readable to 0.5°C while the IRT,

thermocouples and test thermometer to 0.10C.

CALIBRATION AT 0°C

Melting ice was used for calibrating at 00C (see photo A3.3). The BSI test

thermometer (with thermocouples attached) was inserted into the ice, the IRT cap

removed and emissivity adjusted to 0.99. The results are shown in table A3.2,

The calibration tests at room temperature and 0°C confirmed that the IRT accurately
measured temperatures when operating in a constant temperature environment and
with the correct emissivity setting. There were small errors in readings made by the

thermocouples and the laboratory test results were corrected accordingly.

libration Prior to Mapping

Before each period of mapping the performance of the IRT was checked at 09C as
shown above. In addition the whirling hydrometer used for measuring wet and dry
bulb air temperatures was checked at 0°C and found to be accurate to +/-0.29C.
These checks were also carried out at the end of each mapping period to ensure the

instruments were still performing well.
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FIGURES, TABLES AND PHOT
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SOURCE: Adapted from figure 2 County
Surveyors’Society Report No.5/2 June 1985
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ure 1.2: Amc Of Sal >d In Sheffield 1985/86-1990/91

Amount of
salt used

("000 tonnes) 15

10

MNNIN

1987/8 1988/9 1989/90

Year (average; 22 000 tornes)

NOTES: 1) 1990/91 data to 12/2/91 - very little salt used after this date.

2) average salt usage is estimated.

SOQURCE : Sheffield City Council Works Department.
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ipure 1,3: Total Expenditure On Winter Maintenance In Sheffield 1985/86-1990/9]

3.0

2.5

2.0

Total winter
maintenance

expenditure
(emillion = 1-5
current prices

1.C

0.5

00

Year (average, = £2.4 million)

NOTES: 1) 1990/91 data to 12/2/91 - very little additional expenditure after this date.
2) average expenditure based on 1970/71-1989/90.

SOURCE; Sheffield City Council Works Department.

228



Skid
resistance

0.8

0.6

04

229

/
/

|
|

0
Temperature (°C)

@ o o -9
» s “synthetic rubber

natural rubber

20

SOURCE: Moore, 1975



30
- Energy in
~ wavelength

o'W
per um) 20

-Th

NECC

] Distribution Of Radiant Energ
re Of 300K - The Planck

Temper

Armax

12
Wavelength (um)

230

16

rom A | diator At A

20 24 28

SOURCE: Monteith, 1973



ipure 1.6: The Relationship Between Surface Ene
xchange And The Diurnal Variation In R!

a) Night with clear skies and light winds:

''''''' oo .'-... RST

\

1200 1800 2400 1200

1200 1200
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-3 Edge of buit-up

SOURCE: Thomes, 1984
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Figure 1.9; Output From Icelert Computer: Table Of Sensor Dat:

LOCATION |SURFACE |SURF.| SURFACE SENSOR |SURF.| RIR | DEM
MENU STATUSES |CONDS| "TEMPERATURES TREND {TEMF. | POINT |R.H{R WS |WD|TIME
o o 2y e o g e o 2 e e e e o e 2 _______:E________ ELEE_ _:E__ _:E__ A 3 I S
MOSSCART |SE W | 1.6] ] =" 1 a2l T T ] leerta
MOREHALL|NL W | 3.4 | 12 | s.6] 1 1771 1 Ves:33
TELLIor LINL o | 3.e| | I~ | 3.8 117171 65734
TTINSLEY [NL W | s.a| | (== 1 6.6l 1 11 1 Tes:3s
TFR WALES [NL [t | ea.e| | v | s.&l 1171717 E§T§$l
NI S O ) O S O ) O O
RINGLOH |NL D 2,2 v 4.6 €5: 4@
“IBRADFROS|NL |3 | 2.6 | I~ | s.21 1T 77T 1 les:a1
THILLFOOT |NL |3 | 2.6 | 1= 1 6.4 1T TT1T 7 Tes:43
“TunistoN |[NL (2 | 2.6! | = 1 4a.e¢! | 117771 Tes:aa
s asTON |[NL [ | 3.a] | v 1 4a.e4] 1T 7771 1 les:as
“uarLTBY ML - [t | 2.8 | ~ 1 4.6 1T T1 ': @5: 46
STUEBIN [NL D 2.6 v 4.9 0547
“IpopHoRrTH|SE  |p | @.2] | a1 1.4] 1 11 1 Tle7:s2
Tscour INL |y | 2.2 1 I~ 1 "3.81 77 T 127N Jes:se
[Bompuriilne — — f3 | 2.@] |~ Ja | 28] ] | ] | l@5:51
f(TAELE [ [24 WK SURFACE[ [1 HR SUTFACE [ [24 HiR AIRN | 1 HR AIR I
ﬁﬁfﬁ’?“ﬁ?ﬁﬁ"’ | FoRECAST = " [ [FORECAST TEXT| [2-5 DAY FCT. | Ei:ﬁ§ﬁ§:§§iz'
_| MORNING suM. | [ RADAR IMAGES | [DISP. MENU 2 | [FILE MENU __ | |COMKS MENU




__ re 1,]10: ' om Icelert Computer: Plc Of 24-Hour R

B3 HOV 106:80 HISTORICAL MOSSCART FORECAST DATA ISSUED AT 17141 62-11-91 °C

. . +11.0
e N S : +10,0
g} MOSSCARI : s =: e e z 5 ‘
MOREHALL : : E E +9,0
f —'l'\_--i--___.._..:-....___._______.____ +8.0
~[TLE DN -
_[PR uALES T N "'
| BIRLEY M N +6.0
. : : ) el "
| BRADPROS N S S S S S +5.0
| HILLFOOT —— 14,0
| WHISTON
|8 ASTON e IR R +3.0
| MALTRY S S +2.0
=— — 5
DODHORTH | : ; f E E E ' . +1.0
| scour (1:25919) DD DD PEPPPEFEPPHUNPEPPH P2t

DPDDDPDDDDDDDDDDHREDDDDDDDDDDDDDDDDDDDDDDDDDDD

.E 24 HR SURFACE| [1 HR SURFACE | |24 HR AIR .m
RAIN 7 WIND [l FORECAST FORECAST TEXI| | 2-5 DAY FCT. |- | 24 HOUR FCT.
MORNING SUM. | | RADAR IMAGES | [ DISP. MENMU 2 | | FILE hENU COMMS MENLU




lalea '+, 1ot otk P e et e B e L S o - == = gy - - -

re 1.11: Output From Icelert Computer: Forg
Text Issued By Leeds Weather Centr

L -

18:53 38-03-6992
IHE 2-% DAY OUTLOOK ISSUED AT 1815Hr, Saturday 2Bth March 1992.

TOMORROH AFTERNOON AND NIGHT: MOSTLY CLOUDY, HITII QUTBREAKS OF RAIN.

MONDAY: MOSTLY CLOHUDY, HITH RAIN AT TIMES. COLD EASTERLY HWINDS.

MONDAY NIGHT: CLEAR_PERIODS. SCATTERED SHOWERS WITH SLEET AND POSSIDLY SHNOH
ON THE HILLS. FRESH HORTHEAST WINDS,

TUESDAY: SUNNY INTERVALS AND WINTRY SHOHERS. COLD NHORTHEAST HINDS.

GHT: CLEAR PERIODS AND EM SHOWERS © ET © BLY SNOM.
TUESDAY NI CLEAR PERIODS AND o FEW SI F SLEET OR POSSI S
FORECASTER: E. Hall LEEDS HEANTHER CENIRE (@532) 449544

24 HR NIR .

2-5 DAY FCT. . 24 HOUR FCT.

| TABLE | 24 HR SURFACE| |1 IR SURFACE
" [RAIN / WIND [ | FORECAST | FORECAST TEXTHS
_ FILE MEWD | | comns HEW

"MORNING SuUM. | | RADAR IMAGES | [ DISP. MENU 2
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[ ] ) &
o) + ) ome INc 1S OF 1T averity Ut A Sh 1 Winte

WINTER
SEVERITY | 1962/ | 1978/ 1985/ | 1986/ | 1987/ 1988/ 1939/ 199{)/ AVERAGEZ

INDICATOR | 63 79 86 87 88
DAYS OF
SNOW
FALLING3
-

30

DAYS OF
SNOW 70
LYING3
TOTAL
DEPTH OF 438
SNOW4
FREQUENCY
OF RST <=
00¢>
NIGHTS
SALTING N/A N/A

71

380 470

71 67 22

46

H.

NOTES: 1) 1990/91 datato 12.2.91 - little change in these figures after that date.,
2) average based on period 1970/71-1989/90 except salting, 1979/80-1989/90.
3) Data from Weston Park.
4) Data from Weston Park - 1962/63, amount lying at time of measurement, else total fallen(mm)
5) Estimated using data on air minimum (Weston Park) and Leeds Met Office predictions.

SOURCE: Sheffield City Council Works Department,



Photo 1.1: Icelert Sensor At Moscar Top
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igure 2.1: The Location Of Sheffield

SCOTLAND ey

F <
)
v

ENGLAND
3~ Al N
| 1.!.EEDS ! D MaAr 2
l |
1 \ MANCHESTER ' towns/cities
Q ‘ ® SHEFFIELD |,
L NOTTINGHAM motorways
!_':______————-- landovcr400m
|
: Leeds L
J
WALES ‘ Manchester M
- |
! Nottingham N
Rotherham R

GREATER
LONDON

SCALE: Map 1, Icm = 50km
Map 2, Icm =25 km
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Figure 2.2: Sheffield Land-Use And Main Road Network

SCALE: 7.5mm = lkm

Key
-==- (City of Sheffield boundary A Attercliffe
== motorways B Bradfield
— other major roads Bd Bradway
esenne Peak District National Park boundary Bs Bolsterstone
- == built-up areas C Chapeltown/High Green
S  Sheffield city centre Cs Crosspool
R  Rotherham city centre D Darnall
& main parks: 1) Parson Cross H Hillsborough
2) Concord M Mosborough
3) Weston O Oughtibridge
4) Endcliffe Rn Ringinglow
5) Graves Sd Stocksbridge/Deepcar
e Main rivers | T Tinsley
main manufacturing (past and present) To Totley
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Figure 2.3: Altitude Variation In The Sheffield Area
_With Location Of lcelerts And Weather Stations
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Figure 2.4; Sheffield Wind Rose

rk ]1-1

Direction only

S Calms 29%

SOURCE: Sheffield City Museums, Information
Sheet 15: The Climate Of Sheffield
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Fig 2.5: Details ¢f Route 1
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MONTH AV FROST | DAYS
(hourS) (rm'n) (MIN.<= | SNOW
MP s p.OcC Oc 00c LYING]

JANUARY
FEBRUARY
MARCH
APRIL

MAY

JUNE

JULY
AUGUST
SEPTEMBER
OCTOBER

NOVEMBER
DECEMBER

YEAR:

Mean daily maximum temperature (°C)

Mean daily minimum temperature (°C)
Mean daily maximum and minimum (°C)
Mean annual rainfall (mm)

Mean annual sunshine (hours)

Mean number raindays

Mean number of days with snow lying

iEEREEEBRER

Mean annual occurrence of frost (minimum <= 0°C)2

NOTES: 1) at 0900 GMT

2) 1971-1990

SOQURCE: Shefffeld City Museums, Information Sheet 15: The Climate Of Sheffield
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ble * 1 amb Weathe pes For *“Wir ' 1088/89. 198900 and 1990/C

WINTER
DATE 1988/89 1989/90 1990/91
MONTH I

1 JAJEJA AW U |SE[SW/ A S| CINWUINW A [ WISE| A | W
2 AJTET[TA JASWCSEICSE[SW A IS T CIANWC [N[ A | WISE| S | W _
~ 3 |AS[C|S|SW C|E|W[A|S[W[AW N|INJANWM W[SE|S | W_
— 4 |ASEfC W[ W[SW/IEICW[A[S|TSIWIA[N[AN| W] EISE|C
~ 5 |A|INWCW/ W[ S|E|CMWM A|S[S|W[AW|ANE A [C | E| S| C_
6 |AAWC | W[ S|ICIW[AISW C{W[AJATA|W|E|E]SW
— 7 |SsElAW[ W] W[AW[C W] A[W[C|WIAE[A]| C |C| E|E]|] W
~ 8% ISEIAW| WIASW/ SWI U | CIANE(W | W Wl AJasE C | C| EICE| W
~9 | S W |W|S|[SWS|W/A[W/ W|IW/A[SE[U [sw]| E|]C|sSW
SW| AW AW [AW[SW| Clcam A [W[swisw/W]|C | A |[SW| N| C | S_

AN aAlwlwlJulc]AJu|lwlcw/ AJlcw[s|[ N[ UJ[CN| S| C_
Al AISW WI|CIC|AJC|IW|W[s|clcs| A[A] A| S |ANE_
“A|W| W[ CICN| AT CI W[ WJASW W |CW| A |ASE NW|SW| A
" A|W|W[CJUJASE[ C{W]| U [SW W|IW[ A[SE| C| S [AE_|
“A|W/| AICNE[ EISE[SE[ W[ UJASW W] W[ A [SE| N| C [ NE_
“A|l AISW A NISE[ CIW|SW| S| W|IWJASE[ S | U | C | AN|
"W| A[SW WIAN|SE] C| W|sw| S| W|W[ A|S]A|SW N_
"W ASW W | WIANE[ E | U|SW[SW[SW| C| WIANW SW[ A | W| N
"WICSW W | WINE| E[SE|SW|sw|[SW| E|C] C | AW| SW| C |ANW
"WI[CW[ A |[W|NE[E| C|SWASW W| E[N| W [ A ] C |[NW NW
“W{AW| W] W[ NINE|W[SW SIW[ATA[WI[AJC|NIU_
7 |A| WISW W W[ NJA{WIW[SW W[ A|W|SW| A |[SW N ASW
24 | A|W|S|C|W|[NJANE[ S{W[CINW AJC[SW/A|W|A| S
25 | A[/SWI S [ C [SWIN|A[SW[ C[SW[A| AJCE| W_ -2

NI O INC ~J NN Wl N2
>p|zz(E ol

27 |AJW/SINWC|C|JAJA[C|[W|UJAIA| WI A A
28 | WASNAW|CN| A [C|A[A[C|C|A[AJA| W|AS[A | A|AE
29 |U[ASWAW[ - [AJU|AJSE[s |- [A[AJA]| W|C|-]A|C
30 | CIASWAW| — [AW[SW| ATSE[S |- T A[AJAl W] U~ A]GC
3 |- [A[ [-[A[-f-TsE[swW|-[AJ-]-1CW| U{ - [AW] =
A anticylonic \" westerly
ANE anticyclonic north-easterly NW  north-westerly
AE anticyclonic easterly N northerly
ASE anticyclonic south-easterly C cyclonic
AS anticyclonic southerly CNE cyclonic north-easterly
ASW anticyclonic south-westerly CE cyclonic easterly
AW  anticyclonic westerly CSE  cyclonic south-easterly
ANW anticyclonic north-westerly CS cyclonic southerly
AN anticyclonic northerly CSW  cyclonic south-westerly
NE north-easterly CwW cyclonic westerly
E easterly CNW  cyclonic north-westerly
SE south-easterly CN cyclonic northerly
S southerly U unclassified

SW south-westerly
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WINTER

1988/89 1989/90 1990/91

MONTH
-m-tm-m-mmm

DAILY
MAX. (°C)
Wﬁﬁﬁﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂ
(°C)

DAILY
MIN. (°C)
MEAN DAlLY

+ MIN.

FROST
(FREQ. MIN
<= 0°C)

SUN 327
(HOURS)

RAINFALL ﬂ
(mm)

SNOW LYING
(DAYS)

NOTES: 1) 3 days missing
2) 6 days missing
3) 2 days missing
4) 1 day missing

See table 2.1 for average (1951-1980) figures.
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Photo 2.1: Weston Park Weather Station

Photo 2.2: Open Moorland At Moscar Top
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Photo 2.3: Tree-Lined Suburbs - Crosspool
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Photo 2.5: Light Industry Along The Upper Don Valley (A61)
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Photo 2.7: Heavy Industry - Shepcote Lane

Photo 2.8: Sheffield Parkway (A57/A630) - Some Light Industr
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CHAPTER 3
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ioure 3.1°

DOX
T e h-—m

;w = T =

LI

D Darlington photo-transistor
L Lamp

NB.not t !
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ipure 3,2: Layvout Of Thermal Mapping Equipmen
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mmary Of Maoping

4

I8 8/8%

AJRHTE&APEEUATIHREi
TITLE | DATE | START | CLOUD | WIND CLOUD WIND START END CLASS
TIME START | START (see
RS OKTAS M/S OKTAS below
10.1.89 2217 1 E
CAL2 13.1.89 2257 8 4 8 4 . - D
CAL3 | 23.2.89 2320 - - - . - . O
CAL4 | 23.2.89 - - . - - - . O
FULLOI | 13.1.89 0439 0 | 0 | 0.9 2.8 E
FULLO2 | 24.1.89 0436 7 3 - - 6.7 . O
FULLO3 | 26.1.89 0434 8 3 7 2 3.6 6.5 D/O
FULLO4 | 27.1.89 0434 7 4 6 5 8.0 10.0 O
FULLOS5 | 30.1.89 0432 8 6 8 1 6.9 9.0 D/O
FULLO6 | 31.1.89 0431 8 2 7 0 5.9 1.7 1/0
FULLO7 | 2.2.89 0436 0 2 0 0 2.5 4.5 E/O
FULLO8 | 3.2.89 0432 5 4 7 4 5.7 7.8 O
FULLO9 | 16.2.89 0434 2 5 7 0 1.5 4.9 O
FULL10 | 21.2.89 0434 0 0 0 0 -0.5 4.0 E
FULL11 | 23.2.89 0432 0 5 0 2 -1.0 1.6 O
FULL12 | 2.3.89 0431 1 1 0 1 2.6 5.6 E
FULL13 | 6.3.89 0431 3 5 4 1 0.5 12.3 O
FULL14 | 7.3.89 0429 1 3 1 1 4.5 7.7 O
FULL15 | 9.3.89 0429 8 5 8 2 7.9 10.0 D/O
FULL16 | 10.3.89 0430 8 2 8 1 8.3 9.5 0,
FULLI17 | 17.3.89 0431 0 0 3 3 0.0 1.6 O
FULLIS | 22.3.89 0430 8 7 8 4 9.0 11.0 D
FULLI19 | 23.3.89 0430 6 3 7 2 0.0 0.5 O
DEVIA | 17.1.89 2230 6 0 0 0 4.0 6.0 O/E
DEVIB | 18.1.89 0125 2 2 0 0 3.0 5.5 O/E
DEVIC | 18.1.89 0427 1 | 0 1 2.7 5.5 E
DEV2B | 27.2.89 0115 0 3 0 0 -0.5 3.5 OE
DEV2C | 27.2.89 0426 3 6 1 1 0.8 4.5 O
DEV3A | 7.3.89 2303 0 0 0 0 0.5 - E
DEV3C | 8.3.89 0428 0 0 0 0 -2.0 14 E
REV! | 26.4.89 0028 0 0 0 0 1.2 -0.8 E
REV2 |27.4.89 0430 8 ] 8 4 4.7 1.6 D/O
E = extreme
D = damped
I = intermediate
O = other
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1.7

9.5
1.6

NOTES: 1) Second IRT reading.
2) Last IRT reading.
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CLOUD
START
(OKTAS)

DATE | TITLE | START WIND | CLOUD | WIND | START | END AV.
TIME START | END END AIR AIR ROAD
(HRS) (M/S) {(OKTAS) { (M/S) TEMP. | TEMP. | TEMP.
JC JC Oc
17.1.89 | DEVIA | 2230 4.0 1.6
18.1.89 | DEVIB| 0125 3.0 1.9
18.1.89 | DEVIC | 0427 2.7 2.6
73.89 | DEV3A | 2303 0.5 3.0 1.0
83.89 | DEV3C | 0428 2.0 1.4 2.3
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Photo 3.1: Minolta/LAND Cyclops Compac 3 Infra-Red Thermometer

optical
System

temperature
K reading

emissivity
value

operation
mode

emissivity
adjustment
buttons

digital
communication
output

SOURCE: Minolta/LAND Compac 3
Instrument Brochure
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Photo 3.2: Equipment Used For Data Collection Winter 1988/89

Photo 3.3: Vascar Unit Located Between Split Speedometer Cable
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Photo 3.4: Electronics Box And Computer Mounting In Van

Photo 3.5: IRT On Mounting In Back Of Van

- TS
N ..o -

- ANV N R

RN nm v

- -
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Photo 3.6: Testing Performance Of IR'T Using Melting Ice (1) As Target

1L

ﬂ! _j ‘

Photo 3.7: Location Of Tinsley Icelert Sensor
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HAPTER 4
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1ipure 4, 1: Sources of Infra-red Radiation Detected by the IRT

KEY

D = detector

Rep) = radiation emitted by target

S = radiation emitted by surrounds

R(s) = radiation emitted by surrounds and reflected off target
Ri) = radiation emitted by instrument itself

Rir)= radiation re-emitted by detector
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ipure 4,2: Side View of Temperature Control Box

polystyrene wooden box
insulation
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Figure 4.3: Plan View of Temperature Control Box
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jure_4.5¢ Resuits of Laborato osf B
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Figure 4.6t Results of Subsidiary Laboratory Test
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Figure 4.7t Results of Laboratory Test Cf{
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igure 4.8t Plot of Box Air Warming Rate and Error In IRT Reading
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igure 4.8t Plot of Box Alr Cooling Rate And Error in IRT Reading
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