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Meteorological report for postcode S65 3SR
for the 13th December 2015
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1. Introduction
1.1 The writer

I am Dr Richard John Wild, Chief Meteorologist at WeatherNet Ltd. My sp
field is in forensic meteorology. My qualifications include a BSc (Hons) j
Geography (2:1) (obtained June 1994) and a PhD investigating the
temporal analysis of heavy snowfalls across Great Britain betwee

checked for reliability.

1.2 Summary background of the case

conditions in the above area
report complies with civil and

1.3 Report prepare
1.4  Your reference
Place of incident Aldwarke, Rotherham (S65 3SR)

ith gusts ~5mph occurred. Air temperatures were ~1-2°C, while the
s dry with generally cloudy skies. Remnants of precipitation amounts
revious day on the ground surface and associated ground frost that

that morning due to ground temperatures at or slightly below freezing
would have resulted in some icy patches/glaze to form if untreated by anti-
winter measures. At the time of the incident, ground temperatures would have been
at slightly below freezing point, based on air temperatures of ~1-2°C, so some icy
patches due to the ground frost etc. would still be possible on the ground surface.
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Please note, however, several different factors that can also play a part in

determining whether ice will form on a road/ground surface. These can include the
levels of traffic at the time of the incident and throughout the day/night (heatwill be
added to the road surface via sensible and latent heat (see section 7.16

prevent or limit the formation of frost and ice from for|
surface is sheltered by surrounding building )

retain more heat than surrounding
takes a longer amount of time to forl P parison to grass), the
presence of rock salt/sodium ally the interaction of
geographical/topography suri S a major factor causing the
difference in air temperature a

1.9 The parties involv

| have prepared this t for and on behalf of XXX.

1.10

hin this meteorological report, then the
Id be consulted in the appendices for further details.

olodical report is to give an expert opinion based on the meteorological

s to the probable meteorological conditions in the above area on the
ime indicated. The meteorological issues addressed (if available)
examining meteorological data from professional ground based

eorological stations, synoptic meteorological charts, lightning maps, amateur
meteorological stations, remote sensed data and rainfall radar imagery. This
meteorological report complies with civil and criminal procedures and the Jackson
reforms. This meteorological report has been produced without the benefit of a site
visit or investigation to clarify some of the opinions expressed; however, | have
familiarised myself with the incident site through other information made available to

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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me. This meteorological report has been prepared with the full recognition that it
may be presented in court as evidence. It is also accepted that this report may be
submitted by another expert to the court, separate to or form part of a repor

(UKPP) and Rainfall Radar utilised

To establish what meteorological conditions occurred around th
at the time of the incident, | investigated which were the closest h
meteorological stations, UKPP, Rainfall Radar, daily meteorological s
daily rainfall stations.

Nottingham.
The nearest daily stations to the inciden

(Watnall).

The nearest daily rainfall stations to th A otherham, Templebrook.
These hourly and daily mete ' (manned and automatic weather
stations) should prove to be r i incident area.

To establish, what weather con s the incident postcode area
itself at the time ' ted UKPP and Rainfall Radar data.

UKPP data how

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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4. My opinion, interpretation and conclusion

In addition to the hourly and daily meteorological data presented in the appendices
within this meteorological report, | have also examined (but not included) o
meteorological data based from other meteorological sources, for exam
examining synoptic meteorological charts, lightning maps and amate
meteorological stations (where available for the incident date). Ba
analysis, a study of the general meteorological situation and as
meteorological theory, my conclusions, interpretation, interpolation
therefore are as follows based on the relevant data available to me
time frame to produce this report.

A warm front affected South Wales,
England.

The 13th December 2015 ac 3 Pstcode area at 05:45 saw light
' ort Scale 1). The highest gusts that

peratures however remalned above freezing point at all times. With
ptures at or slightly below freezing point, this would have also

easures. At the time of the incident, ground temperatures would have

htly below freezing point, based on air temperatures of ~1-2°C, so some
e if untreated.

These meteorological readings presented above are based on real meteorological

data recorded at nearby weather stations and ‘synthetic observations’. Synthetic

observations are as accurately mapped as possible based on the postcode of the
incident via modelled data which is produced from the Met Office. Synthetic

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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observations are determined by using local observations with a wide range of
inputs, including satellite, radar, buoy and weather balloon data. This information is
then fed into the Met Office supercomputer, which uses a new custom-designed

the most accurate assessment of the weather for every postcod
The ‘synthetic observations’ viewed shows a close resemblance
figures from nearby weather stations to the incident.

With these factors in mind, | conclude, based on my
and data stated in this report, that on the balance
informed estimate that during the incident period, gen
easterly winds with gusts ~5mph occurred. A le the
weather was dry with generally cloudy skj j
from the previous day on the ground s

winter measures. At the time
at slightly below freezing poi

determining wh
levels of traffic at roughout the day/night (heat will be
added to the road su i d latent heat (see section 7.16 for

ngine and exhaust, as well as frictional

d braking). Traffic can also prevent/lessen

onditions or the reserve of this; however, many factors may
The movement of traffic however will cause additional mixing of air

ity/diffusivity of the road/ground surface (road/ground surfaces tend to
ore heat than surrounding surfaces and hence, ground frost or ice usually
takes a longer amount of time to form on a road in comparison to grass), the
presence of rock salt/sodium chloride, etc. and finally the interaction of
geographical/topography surrounding the road is a major factor causing the
difference in air temperature and road/ground surface temperature across a traffic
network. It is out of my field of expertise to comment on gritting and how it affects
ice/snow and on individual/council winter plans.
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5. Expert’s declaration
| Dr Richard J. Wild declare that:
1. lunderstand that my duty in providing written meteorological reports
giving evidence is to help the Court, and that this duty overrides an
obligation to XXX by whom | am engaged or the person who ha
liable to pay me. | confirm that | have complied and will conti
with my duty.
2. | confirm that | have not entered into any arrangement wher
payment of my fees is in any way dependent on the outcome
3. | know of no conflict of interest of any kind, other than any which
disclosed in my meteorological report.
| do not consider that any interest which | ha

8. | have endeavoured to
which | have knowledge ' e.ch made aware, that might

anything wh ed to Me by others, including my instructing
lawyers XXX.

10. | g [ [ ' nfirm in writing if, for any reason, my

11.

ions may be put to me in writing for the purposes of clarifying my
eorological report and that my answers shall be treated as part of
eteorological report and covered by my statement of truth;

experts for the purpose of identifying and discussing the expert issues
in the proceedings, where possible reaching an agreed opinion on those
issues and identifying what action, if any, may be taken to resolve any
of the outstanding issues between the parties;

the court may direct that following a discussion between the experts that
a statement should be prepared showing those issues which are
agreed, and those issues which are not agreed, together with a
summary of the reasons for disagreeing;

11.5 | may be required to attend court to be cross-examined on my
meteorological report by a cross-examiner assisted by an expert;

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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11.6 | am likely to be the subject of public adverse criticism by the judge if
the Court concludes that | have not taken reasonable care in trying to
meet the standards set out above.

12. | have read Part 35 of the Civil Procedure Rules, the accompanyin

have complied with their requirements.
13. | am aware of the practice direction on pre-action conduct,
accordance with the Code of Practice for Experts.

Statement of truth

| confirm that | have made clear which facts and ma
meteorological report are within my own knowledge
are within my own knowledge | confirm to be true. The
represent my true and complete profession
refer.

they

Date and signature
Date: 15" April 2019

To:  XXXXX XXXXX
XXX
XXXXXX XXXXXXXX
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Weather at Sheffield (131m ASL) 8.2 miles SW of 865 3SR (20m ASL)
Saturday 12 December 2015

Air Cloud Wind Mean Max
GMT Temp Humidity Rain Visibilty Sun Cover From Wind Gust Weather
0100 49°C 827% 0.0mm Ohr

0200 49°C 821%  0.0mm Ohr

0300 51°C 804%  0.0mm Ohr

0400 53°C 787%  0.0mm Ohr

0500 35.5°C 77%  0.0mm Ohr

0600 56°C 749%  0.0mm Ohr

0700 33°C 77.6% 0.0mm Ohr

0800 52°C 79.8%  0.0mm Ohr

0900 4.1°C 88%  0.8mm Ohr

1000 33°C 93.1% 1.8mm Ohr

1100 32°C 958% 2.6mm Ohr

1200 35°C 972%  2.8mm Ohr

1300 43°C 986%  2.6mm Ohr

1400 10.0°C  100%  2.4mm

1500 11.2°C 91.7% 1.6mm

1600 11.7°C 89.9% 1.6mm

1700 11.7°C 92.4% 1.6mm

1800 3.6°C 938% 2.6mm

1900 3.0°C 945% 1.2mm

2000 29°C 965%  0.0mm

2100 33°C 945% 0.0mm

2200 31°C 938%  0.0mm

2300 35°C 945%  0.0mm

2400 3.8°C 938% 0.0mm No data

Totals 21.6mm

Air Tempera Mean Wind & Gust (kt)
50
40
30
20
10
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SESIGESEROT NATOONEORIEY, SNGeACSans e P st N
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Weather at Sheffield (131m ASL) 8.2 miles SW of S65 3SR (20m ASL)
Sunday 13 December 2015

Air Cloud Wind Mean Max
GMT Temp Humidity Rain Visibility Sun Cover From Wind Gust Weather
0100 ° 94 5% 0.0mm Ohr No data
0200 > 94.4% 0.0mm Ohr No data
0300 4 95.1% 0.0mm Ohr No data
0400 % 95.8% 0.0mm Ohr No data
0500 ° 97.2% 0.0mm Ohr No data
0600 5 97.9% 0.0mm Ohr No data
0700 2 99.3% 0.0mm Ohr No data
0800 3 99.3% 0.0mm Ohr No data
0900 N 99.3% 0.0mm Ohr No data

1000 ¢ 100%  0.0mm Ohr
1100 ° 100%  0.0mm Ohr
1200 95.2%  0.0mm Ohr

1300 95.9% 02mm Ohr
1400 ° 95.9%  0.0mm Ohr
1500 ° 98.6%  0.8mm Ohr
1600 ° 99.3% 0.6mm Ohr
1700 ° 99.3%  0.4mm Ohr
1800 ¢ 99.3% 0.2mm Ohr
1900 g 99.3%  0.0mm Ohr

OUIUIARBRALARARRWN OO SNNW
SWhOOUIRNC,CONUO DO 2o R W
0000000000000 OOOOOOOO0

2000 2 99.3%  0.0mm Ohr
2100 & 100%  0.0mm No data
2200 ° 99.3%  0.0mm No data
2300 ° 99.3%  0.0mm No data
2400 ° 986%  0.0mm No data
Totals 22mm
Air Temperature (°C) Mean Wind & Gust (kt)
60
50
40
30
20
10
=lme. |
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Weather at Emley Moor No 2 (267m ASL) 18 miles NW of S65 3SR (20m ASL)

Saturday 12 December 2015

Air Cloud Wind Mean Max
GMT Temp Humidity Rain Visibility Sun Cover From Wind Gust Weather
0100 4.2°C 88.1% 0.0mm 260° 15kt 24kt No data
0200 36°C 89.3% 0.0mm 260° 12kt 19kt No data
0300 34°C 89.2% 0.0mm 250° 12kt 21kt No data
0400 35°C 86.7% 0.0mm 240° 13kt 21kt No data
0500 3.8°C 84.9% 0.0mm 250° 16kt 24kt No data
0600 4.0°C 84.3% 0.0mm 250° 10kt 16kt No data
0700 4.0°C 831% 0.0mm 180° 4kt 7kt No data
0800 43°C 76.8% 0.0mm 200° 8kt No data
0900 26°C 92.4% 0.8mm 160° 10kt No data
1000 13°C 97.9% 24mm 130° 15kt No data
1100 14°C 100% 2.4mm 130° 21kt
1200 19°C 100% 2.4mm 130°
1300 23°C 100% 2.8mm
1400 97°C 100% 32mm
1500 10.0°C 96.1% 2.0mm
1600 32°C 92.5% 2.6mm
1700 12°C 99.3%  6.0mm
1800 1.1°C  100% 3.0mm
1900 1.3°C 100% 0.2mm
2000 1.6°C 993% 0.0mm
2100 1.9°C 100% 0.0mm
2200 21°C 99.3% 0.0mm
2300 22°C 100% 0.0mm
2400 21°C  100% 0.2mm
Totals 28.0mm

Air Temperature (°C)

Mean Wind & Gust (kt)
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Weather at Emley Moor No 2 (267m ASL) 18 miles NW of S65 3SR (20m ASL)
Sunday 13 December 2015

Air Cloud Wind Mean Max
GMT Temp Humidity Rain Visibility Sun Cover From Wind Gust Weather
0100 1.7°C  100% 0.0mm 280° Okt 9kt No data
0200 22°C 972% 0.0mm 320° Skt 8kt No data
0300 21°C 96.5% 0.0mm 320° Skt 8kt No data
0400 1.5°C 97.2% 0.0mm 310° oSkt 8kt No data
0500 1.6°C 958% 0.0mm 320° 4kt 7kt No data
0600 1.6°C 95.8% 0.0mm 360° 3kt Skt No data
0700 1.7°C 94.4% 0.0mm 050° 4kt 7kt No data
0800 1.0°C 95.8% 0.0mm 120° 4kt No data
0900 1.0°C 97.2% 0.0mm 120° Skt No data
1000 14°C 96.5% 0.0mm 110° Skt
1100 19°C 97.2% 0.0mm 120° 6kt
1200 2.0°C 97.9% 0.0mm 120°
1300 23°C 99.3% 0.0mm
1400 24°C 100% 02mm
1500
1600 25°C 100% 0.2mm
1700 27°C  100%  0.0mm
1800 29°C 100% 0.2mm
1900 3.1°C  100% 0.2mm
2000 3.3°C  100% 0.0mm
2100 3.6°C 100% 0.0mm
2200 3.7°C 100% 0.2mm
2300 47°C 100% 0.0mm
2400 4.8°C  100% 0.0mm

Totals

1.0mm

Air Temperature (°C) Mean Wind & Gust (kt)
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Weather at Nottingham, Watnall (117m ASL) 30.8 miles S of S65 3SR (20m ASL)

Saturday 12 December 2015

Air Cloud Wind Mean Max
GMT Temp Humidity Rain Visibility Sun Cover From Wind Gust Weather
0100 2.7°C 89.2% 0.0mm 8km  Ohr 0% 230° Okt 20kt None
0200 26°C 89.2% 00mm  19%m  Ohr 50% 230° 10kt 21kt None
0300 28°C 89.2% 00mm 15km  Ohr 87.5% 230° 8kt 18kt None
0400 28°C 89.2% 00mm 16km Ohr 100% 230° 7kt 16kt None
0500 3.0°C 90.5% 00mm 10km Ohr 100% 230° 6kt 13kt None
0600 3.1°C 91.2% 00mm  24km  Ohr 100% 220° 4kt 8kt None
0700 3.9°C 88% 00mm 30km Ohr 100% 210° 3kt 7kt None
0800 4.0°C 86.8% 00mm 10km Ohr 875% 100° 3kt None
0900 3.7°C 93.8% 0.4mm 8km Ohr 87.5% 100° 5kt Slight rain
1000 35°C 96.5% 22mm 48km  Ohr 75% 110° 8kt Moderate rain
1100 43°C 986% 26mm 44km Ohr 875% 130° 8kt oderate rain
1200 6.7°C  100% 1.8mm 3.6km Ohr 87.5% 160° i
1300 96°C 948% 0.8mm 6km  Ohr 75%
1400 103°C 93.5% 02mm 7km  Ohr 75%
1500 10.7°C  93.5% 0.4mm 6km  Ohr 87.5%
1600 10.8°C 94.8% 12mm 32km Ohr 87.5%
1700 116°C 911% 10mm 10km  Ohr i
1800 11.4°C 94.8% 1.4mm 5km  Ohr Slight rain
1900 10.0°C 88.6% 1.4mm  10km  Ohr Rain
2000 3.8°C 93.2% 02mm  30km Rain
2100 3.5°C 93.8% 00mm  12km Haze
2200 36°C 93.2% 0.0mm 8km None
2300 35°C 925% 00mm 21km None
2400 2.7°C  95.8% 00mm  10km Mist
Totals 13.6mm

Air Temperature (°C)

60
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Mean Wind & Gust (kt)
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Weather at Nottingham, Watnall (117m ASL) 30.8 miles S of S65 3SR (20m ASL)

Sunday 13 December 2015

Air Cloud Wind Mean Max

GMT Temp Humidity Rain Visibility Sun Cover From Wind Gust Weather

0100 26°C 965% 00mm 24km Ohr 875% 320° 4kt 11kt Mist

0200 23°C 951% 0.0mm 6km  Chr 75% 320° 2kt 6kt Mist

0300 23°C 979% 0.0mm 9km  Ohr 100% 340° 3kt 8kt Mist

0400 23°C 979% 00mm 7km  Ohr 100% 010° 4kt 8kt Mist

0500 06°C 957% 00mm 44km Ohr 875% 030° 4kt 8kt Mist

0600 03°C 964% 00mm 35km Ohr 87.5% 040° 3kt Skt Mist

0700 04°C 993% 00mm 33km Ohr 875% 020° 2kt 4kt Mist

0800 1.0°C 99.3% 0.0mm 8km Ohr 100% 050° 3kt Mist

0900 1.8°C 99.3% 0.05mm 5km  Ohr 87.5% 060° 4kt Slight-moderate
precipitation

1000 27°C 986% 0.2mm 6km Ohr 100% 060° 4kt i

1100 32°C 986% 0.0mm 5km  Ohr 87.5% 070°

1200 38°C 979% 0.05mm 35km Ohr 87.5%

1300 41°C 979% 0.0mm 3.2km  OChr

1400 43°C 993% 02mm 1.6km  Ohr

1500 44°C 993% 08mm 1.4km  Ohr

1600 47°C 100% 0.4mm 2km  Ohr

1700 48°C 100% 0.0mm 1.3km  Ohr

1800 5.0°C 100% 02mm 400m  Ohr

1900 5.1°C 100% 0.0mm 200m Fog - thickening

2000 5.3°C 100% 0.O0mm 200m Fog - static

2100 55°C 100% 0.0mm 100m Fog - static

2200 57°C 100% 0O0mm 100m Fog - static

2300 6.0°C 100% 0.0mm 400m Fog - thinning

2400 6.0°C 100% 0.0mm 300m Fog - thickening

Totals 1.9mm

Air Temperature (°
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Hourly Station Data - Key

Precipitation total for the
preceding 60 minutes. 0.05mm is
trace and can result from dew

Maximum horizontal distance at which a
prominent object or light (at night) can be seen
with the unaided eye, measured on the hour

Relative Direction from which the wind is Mean wind

humidity

Shade air
measured

temperature 4’

blowing at 10m AGL during the
10 minutes preceding the hour

AGL, measured B e T

on the hour
~

GMT = clock

T
in_ Visibility Sun

g

time except
during BST
when it is 1 hour
behind

Sunshine total
for the 60
minutes
preceding the
hour

Proportion of

]

28
m

9km
14km
13kp
1

O OO0

a

2km
22km
27km

DOCOO

;
.0mm
.0
omi
.0mm
.0mm
.0mg
.0

AV

sky obscured by
aggregate low,

None

Slight rain & drizzle
Rain

None

Rain

Rain

Moderate rain showers
Moderate rain
Slight rain

Rain

None

None

medium and
high level cloud

All Records © WeatherNet 2016

Fmnieas

Tel: 01202-296396; Fax: 01202-314064; wwv. weathernet.co.uk

Mean Wind & Gust (mph)

Page 1

speed at 10m
AGL for the 10
minutes
preceding the
hour

Description
of notable
weather
during the
preceding
hour

Highest gust
at 10m AGL:
10 during the
10 minutes
preceding the
hour

60 during the
60 minutes
preceding the
hour
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Radar Precipitation Report for S65 3SR
Saturday 12 December 2015

GMT

05

15 20

25

30

35

Precipitation (mm) for 5 minutes ending

40

al*

45 50 55 mm)

0001-0100
0101-0200
0201-0300
0301-0400
0401-0500
0501-0600
0601-0700
0701-0800
0801-0900
0901-1000
1001-1100
1101-1200
1201-1300
1301-1400
1401-1500
1501-1600
1601-1700
1701-1800
1801-1900
1901-2000
2001-2100
2101-2200
2201-2300
2301-2400

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.016
0.104
0.130
0.115
0.083
0.115
0.104
0.055
0.0865
0.057
0.156
0.234
0.003
0.000
0.000
0.000
0.000

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.023 0.037
0.013 0.005
0.075 0.065
0.141 0.180
0.078 0.091
0.091 0.094
0.096 0.138
0.115 0.078
0.044 0.029
0.070 0.075
0.164 0.086
0.195 0.208
0.034 0.016
0.003
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.028
0.005
0.044
0.109
0.075
0.086
0.167
0.068

0001 - 2400 Total (mm)

0.000
0.000
0.000
0.000
0.000
0.000
0.042
0.008
0.094
0.177
0.081
0.099

0.000
0.000
0.000
0.000
0.000
0.000
0.021
0.013
0.130

0.000
0.000
0.000
0.000
0.000
0.000
0.010
0.016
0.104

0.000 0.000 0.000 0.000
0.000 0.000 O. 000 | 0.00
0.000 0.000 0.000 0,
0.000 0.000 0.000 O
0.000 0.000 0.000 0.00! 00
0.000 0.000 0.000 0.000

5 Min Precipitation

Hourly Precipitation (mm)

10 ;

0.14

2100

2200
2300
2400

T T T

*NB:The 12 5-minute precipitation totals may not exactly match the hourly total. The latter are calculated using a more precise trapezium' rule.

All Data © Met Office / WeatherNet 2019

Tel: 01202296396; Fax: 01202314064; www.weathernet.co.uk

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Radar Precipitation Report for S65 3SR

Sunday 13 December 2015

Precipitation (mm) for 5 minutes ending

GMT 05 10 15 20 25 30 35 40 45 50 55 m:ll)
0001-0100| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0101-0200| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 O. 000 | 0.00
0201-0300| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0
0301-0400| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 OY
0401-0500| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00 00
0501-0600| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0601-0700| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0701-0800| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0801-0900| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0901-1000| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 G-

1001-1100 | 0.000 0.000 0.000 0.000 0.000 0.000

1101-1200| 0.000 0.000 0.000 0.000 0.000 0.000

1201-1300 | 0.000 0.008 0.005 0.005 0.005 0.003

1301-1400| 0.013 0.016 0.018 0.013 0.013

1401-1500 | 0.003 0.003 0.008 0.081 . g

1501-1600| 0.018 0.016 0.018 0.016 0.013 0.008 0.005| 0.165
1601-1700| 0.005 0.005 0.005 0.010 0.016 0.010 0.008 | 0.184
1701-1800| 0.005 0.005 0.005 0.005 0.016 0.008 0.005| 0.105
1801-1900 | 0.003 0.008 0.005 0.000 0.008 0.005 0.021 | 0.052
1901-2000 | 0.010 0.021 0.010 0.000 0.000 0.000| 0.078
2001-2100| 0.000 0.000 : 0.000 0.000 0.000| 0.000
2101-2200| 0.000 0.000 0.000 0.000 0.000| 0.000
2201-2300 | 0.000 0.000 0.000 0.000 0.000| 0.000
2301-2400 | 0.000 0.000 0.000 0.000 0.000| 0.000
0001 - 2400 Total (mm) 1.359

5 Min Precipitation

Hourly Precipitation (mm)

10 ;

0.14

= i

pl e T~ ha 24

T T T

*NB:The 12 5-minute precipitation totals may not exactly match the hourly total. The latter are calculated using a more precise trapezium' rule.

All Data © Met Office / WeatherNet 2019

Tel: 01202296396; Fax: 01202314064; www.weathernet.co.uk

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk



Hourly Rainfall Radar Data - Key

Precipitation includes rain,
sleet, snow and hail

GMT = clock
time except
during BST

Data extracted from
1km grid cell centred
around this location

Hourly totals calculated using
trapezoidal rule on 13, 5
minute values. NB: The 12 5-
minute totals may therefore
not match this hourly total

when it is 1 hour

behind

0801-0900
0901-1000
1001-1100
1101-1200
1201-1300
1301-1400
1401-1500
1501-1600
1601-1700
1701-1800
1801-1900
1801-2000
2001-2100
2101-2200
2201-2300
2301-2400

0001 - 2400 Total (

0.008
0.026
0.000
0.078
0.081
0.130
0.013
1.016
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

16
0.063
0.055
0.055
0.073
0.172
0.247
0.000
0.448
0.000 0.000
0070 01451

0073 0.164

0.081

0.120
0.000
0.096
0.055
0.065
0.023
0612

30
0018
0.122
0052
0349
0031
0279
0.000
0232
0.000
0016
0.003
0125
0023
0333
0.021
0.028

0.104

0.021

(mmj for 5 minutes ending

40
0.037
0.060
0.068
0135
0.128
0.440
0.010
0232
0.000
0.005
0.000
0158
0.034
0,039
0.000
o018

45
0.034
0.023
0.063
0.167
0.068
0.468
0.034
0.232
0.000
0.000
0.000

0.112 0.023 0.023| 0483
0,029 0.055 0.047 | 0.800
0.055 0.052 0.068| 0872
0216 1.070 1.081| 3658
0250 0495 0474| 5559
0138 0348 0.146| 4.185
0089 0023 0021| 0299
0284 0120 0008| 2465
0000 0.000 0000| 0014
0.000 0005 0.000| 0417
0.003 0.094 0047 | 0130
0.070 0.057 0.070| 1.080
0.112 0.065 0031 | 0853
0.016 0.068 0.042| 1.315
0.060 0.021 0135| 0.245
0.026 0.016 0.102| 3.574
0.000 0.000| 0.402
0.000 0.000| 0.000
000 0.000 0.000| 0.000
0,000 0.000 0.000( 0.000
0,000 0.000 0.000| 0.000
0,000 0.000 0.000| 0.000
0.000 0.000 0000| 0000
0,000 0.000 0.000| 0000

5 Min Precipitation (mm}

Hourly Precipitation (mm)

01

om

| IIJJ

C5383382385288288288R8RR8

HNEThe 125

Al Dats T Met Office / WestherNet 2018

ytotal The
Tel 01202296396, Fax 0120231

Iasier
4054; wwrw wenthernat co bt

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Weather for 50km around S65 3SR
12/12/2015 - 14/12/2015

Sat 12 Dec 2015 Grass MinT MaxT Rain Sun  Wind Mx Gust from Significant W

Sheffield @13.3km 0.8°C  4.1°C 11.8°C 21.6mm 0.0hr

Ryhill @20.4km 25°C 4.1°C 7.3°C19.6mm

Emley Moor No. 2 @29km 21°C  2.6°C 10.2°C 28.0mm 25mph 46mph  250°
Gringley-On-The-Hill 0.9°C 3.0°C 11.3°C 15.2mm

@29.8km

Middleton, Hillside @42.7km 0.0hr 22mph 38mph 180° Sleet early hoursy
Bramham @46.7km -0.2°C  35°C 4.8°C 20.4mm 18mph 28mph 120° N/A

Normanby Hall @48.9km 0.7°C 2.3°C 10.7°C 12.6mm N/A

Nottingham, Watnall 0.6°C 25°C 11.8°C 13.6mm 0.0hr 18mph 3 None

@49.6km

Sun 13 Dec 2015 Grass MinT MaxT
Sheffield @13.3km -43°C  05°C 7.3°C
Ryhill @20.4km -27°C 06°C 7.0°C
Emley Moor No. 2 @29km 150 080C 720
Gringley-On-The-Hill D5C 0U6C

@29.8km
Micdleton, Hillside @42.7km

Bramham @46.7km

Pn 15mph  135° Fog
ph 12mph - 290° N/A

Normanby Hall @48.9km N/A
Nottingham, Watnall ! I mph 320° Fog
@49.6km

Mon 14 Dec 2015 ‘ ind Mx Gust from Significant Weather
Sheffield @13.3km N/A
Ryhill @20.4km N/A
Emley Moor No. 2 @29km : 13mph 21mph  200° N/A
Gringley-On-Tlge-Hill . : N/A
Middleton, ) B 0.0hr  9mph 16mph 135° N/A
Bramham @4 8mph 14mph 150° N/A
Normanby Hall N/A
Nottingham, Wat B2°C 08mm 0.0hr 8mph 17mph 160° Fog

@49.6km

Readings are weather station observations except: ' Witness reports (media, press etc). 2 Remotely sensed data (ATD, RADAR, satellite etc)
Values represent 24 hours commencing midnight GMT except: 24 hours commencing 0900 or 0600 GMT
All Records © WeatherNet Tel: 01202-296396; Fax: 01202-314064; www . weathernet.co.uk

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Daily Station Data - Key

24 Lowest of the 24 on- Precipitation total:

the-hour shade air 24 for the 24 hours ; ]
ending 2400 GMT Highest of the 24 mean wind

speeds recorded in the 10 minutes
prior to each hour at 10m AGL

temperature values for
the 24 hours ending % for the 24 hours [l Sunshine
2400 GMT at 4’ AGL. ending 0900 GMT W total for
99 min shade air
temperature for the 24 hours
hours ending 0900 Clalellgle]

GMT at 4 AGL

Grass min
temperature for
the 24 hours
ending 0900
GMT

24 Highest of the
24 on-the-hour
shade air
temperature
values for the
24 hours
ending 2400
GMT at 4’ AGL.
%9 max shade

air temperature
for the 24 hours
ending 0900

GMT at 4 AGL

the 24 Highest of the 24 max

gusts recorded in the
10 minutes prior to

2400 GMT each hour at 10m AGL

Description
= 1 = ST
Wed 28 Feb 2018 MinT MaxT Rain sln Wihd Mx Gust from _ Significant Weather Of notab|e
London, St James'S Park -77°C -47°G/~0.8°C 0.0mm N/A

weather

@3km

Kew Gardens @14.5km 6.1°C -0.6°C 0.0mm 14mph 29mph  110°

High Beach @18.8km -6.5°C -1.3°C 0.6mm

Northolt @22.7km -6.7°C -1.2°C 0.2mm 22mph 33mph 070°

Hampton & D23km - -5.1°C  0.1°C 0.2mm

Ken d @23.7km - -95°C -22°C 0.6mm 15mph 32mph 100° Snow 0300-0400 & 3 "
1600-2400 Direction at

row @25.2km - -54°C -1.2°C 0.8mm 5.3hr 17mph 31mph 060° Snow 0500-0600 & .

1200-1500 & 1800-2400° the time of
4em lying snow @1300.
Laieerre max gust,

g;ge?iemnd‘ Broadness -8.2°C -0.1°C 21mph 33mph 080° N/A measured at

10m AGL

Thu 01 Mar 2018 Grass MinT MaxT Rain Sun  Wind Mx Gust from Significant Weather

London, St James'S Park -04°C -43°C  0.8°C 0.0mm N/A

@3km

Kew Gardens @14.5km §p° N/A

High Beach @18.8km N/A

090° Rime. 0.5cm Snowfall
1100. 1em lying snow
@1800

Northolt @22.7km

Hampton W Wks @23km N/A
Kenley Airfield @23.7km bmph  090° Snow 0100-1000 &
1600-2200 & 2400

Heathrow @25.2km pmph  060° Snow 0100-0500 & .
0700-1000 & 1700-2108SN 04 (010 /111 =)
Gravesend, Broadness -3.7°C  08°C 28mph 45mph 070° N/A 5
@28.7km except during
BST when it is
Fri 02 Mar 2018 Grass MinT MaxT Rain Sun  Wind Mx Gust from Significant Weather .
Tondon, St James's Park 00°C 34C 1.9°C 00mm /A 1 hour behind
@3km
Kew Gardens @14.5km -0.3°C -3.6°C 1.7°C 0.0mm 18mph 37mph 080° N/A
High Beach @18.8km -30°C -22°C -2.0°C 0.0mm N/A
Northolt @22.7km -19°C -41°C  15°C 0.3mm 24mph 39mph 080° Rime. 1.5cm Snowfall
2cm lying snow @1800
Hampton W Wks @23km -11°C -35°C 1.4°C 0.0mm N/A
Kenley Airfield @23.7km -3.0°C -52°C 0.4°C 0.8mm 16mph 37mph 080° Snow 0100-0200 &
1400-1800. Fog
Heathrow @25.2km -15°C -3.7°C  1.7°C 09mm 0.0hr 22mph 44mph 070° Snow 0500 & 1500-1600.
4cm lying snow @2400
Gravesend, Broadness -33°C  1.5°C 25mph 41mph  060° N/A
@28.7km

Readings are weather station observations except. * Witness reports (media, press etc). 2 Remotely sensed data (ATD, RADAR, satellite etc)
Values represent 24 hours commencing midnight GMT except: * 24 hours commencing 0900 or 0600 GMT
All Records © WeatherNet Tel: 01202-296396; Fax: 01202-314064; www weathernet.co.uk Page 1

Weather station name except: ' Witness

reports (media, press etc). 2 Remotely
sensed data (ATD, RADAR, satellite etc)

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Daily Rainfall Data for 10km around S65 3SR
Sunday 13 December 2015

Daily Rainfall Station Rainfall (mm)
Rotherham, Templebrook N/A

N
N

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Daily Rainfall Station Data - Key

Precipitation totals from the
most local rainfall stations for
the 24 hours ending 0900 GMT

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Beaufort Scale

Mean Lower Upper

Beaufort Speed Limit Limit
Force Description (mph) (mph) (mph) Specification onLand
0 Calm 0 0 1 Calm; smoke rises vertically
1 Light Air 2 1 3 Direction of wind shown by smoke drift but n
2 Light Breeze 5 4 7 Wind felt on face; leaves rustle
& Gentle Breeze 10 8 12 Leaves & small twigs in constant motion; wind exte
flag
4 Moderate i< e 18 Dust & loose paper raised; small branches moved
Breeze
o Fresh Breeze 2 18 24  Small trees in leaf begi ; crested wavelets form on
water
6 Strong Breeze 27 24 31 Large branches i
7 Near Gale 35 31 38
8 Gale 42 39 46
& Strong Gale 50 47 54
10 Storm 59 55 63
1M Violent Storm 68 64 72
12 Hurricane - 73 -

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Anecdotal evidence
No anecdotal reports were included in this meteorological report.

Sun & moon data
On the 12" December 2015: Sunrise 08:11, Sunset 15:46, Moonrise
Moonset 17:18. Phase of Moon: Waxing Crescent. All times are unj
On the 13" December 2015: Sunrise 08:12, Sunset 15:46, Moo
Moonset 18:17. Phase of Moon: Waxing Crescent. All times are

Interview & examination
None were conducted for this meteorological report.

Research papers
None were consulted for this meteorological

Measurement tests & experiments

None were conducted for this meteg@®qgical repor

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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The Author
| am the Chief Meteorologist at WeatherNet Ltd. WeatherNet Ltd is a subsidiary of
Sedgwick International UK. | have been employed by WeatherNet Ltd since the
10th July 1997. My qualifications include a BSc (Hons) in Geography (2:

Geographical Society (since January 2005). | have p
about snow/snowfalls/blizzards/weather in geg i

including Spectre, Harry Pott
The Looking Glass and Star

Fitness websites including www1.orcexperts.com,
itness.com/, www.justicedirectory.co.uk, https://legalexperts-
\elawpages.com, www.insurance-directories.com,

Since September 2010, | have been included on the National Crime Agency (NCA)
(www.nationalcrimeagency.gov.uk).

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Affiliations
Dr Richard Wild, Chief Meteorologist, has over 20 years of experience and,4n
association with WeatherNet, is listed as an expert withess on several e
witness websites.

Dr Richard Wild, Chief Meteorologist, in association with Weath
been vetted or gained membership of the following:

Th

)

Qe

/’9 https://www.csofs.org/ (since June 2009)

20|9QZ® https://www.expertwitnegg
EXPERT WITNESS cc7 (since May 2012)

THE

EXPERTS

https://www.ne

eorologist/b 20 (siMCe January 2018)

ind-an-expert (since April 2007)

ispubs.com/index.htm (since February 2017)

ttps://www.lawscot.org.uk/WCM/ExpertWitnessProfile?ID=2379
7bca-eea7-45b1-9d4b-68abalad2e83 (since November 2016)

ard Wild, Chief Meteorologist was 'trained in the aspects of report writing'
uly 2008 and the 'Jackson Reforms' in May 2013 by Bond Solon. All legal
weather reports comply with this training.

BOND*
SOLON

Wilmingtan Professional

7= https://www.bondsolon.com/

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Explanatory notes
General

All meteorological ground-based readings presented in this report hav,
using acknowledged instrumentation and in accordance with proce
by the World Meteorological Organisation (WMO). All meteorolo
this report have been subject to careful quality control by Weathe
shown is Greenwich Mean Time (GMT) unless otherwise stated. Th
be 1-hour BEHIND clock time for the period late March-late October wh
Summer Time (BST) is in operation in the United Ki

The meteorological instrument enclosure

Most meteorological instruments at groundg in an
enclosure, a flat area of ground approxig

short grass and surrounded by fenci

trees or any other large obstructions¥

than twice the height of the obj our times the height.

Ground based meteorological

At most ground based meteorol ONS; MY ological observations of the
highest integrity i eorolOgical observers on a routine
hourly basis thr ys a year. Many meteorological
parameters are m equipment (SAWS, SAMOS, CDL) and

during periods when d meteorological stations are unmanned,

E only one routine meteorological observation per day at 0900 GMT.
gical observation represents the past 24 hour’s e.g. maximum and

a large variety of persons and in some cases the meteorological
available to monitor certain meteorological elements during the daytime,
a very brief description in the form of a diary. At rainfall stations only, the
s days’ 24-hour daily rainfall reading is taken at 0900 GMT.

Significant weather

Significant weather includes details of the occurrence of air and ground (grass)
frosts; gales; details of any heavy or continuous rain; fog; freezing rain; hail; sleet;
snow; lying snow; thunder, lightning; squalls and tornadoes to occur at the ground

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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based meteorological station in the 24-hours ending midnight. ‘None’ means that
none of these types of weather occurred. X’ means that no meteorological
observation of weather was made.

Rainfall

The enemies of rainfall measurement are wind and in-splashing.
drops around a rain gauge and therefore the lower the rim (and
the wind) the better. However, if the rim of the rain gauge is too clo
then in-splashing occurs. As a compromise, the standard rain gauge

collecting surface of the rain gauge.
recorded as 'trace'. In some in
precipitation amounts less th
Many rainfall stations in the U

% spots) will not be registered.
Authority property, at reservoirs,

hour. Moderate rain is rain falling fast enough to form puddles

c down pipes flow freely and to give some spray over hard surfaces.
ulation in a rain gauge is between 0.5mm and 4.0mm per hour.
ciently intense to produce a roaring noise on roofs, forms a misty
rain droplets by splashing on road surfaces etc. and accumulates in a
at a rate greater than 4.0mm per hour. Moderate and heavy rain is

ation with frontal zones, or troughs of low pressure. Drizzle is precipitation
where the rain droplet size is very small - true drizzle droplets does not make a
splash, or circular waves in a puddle. Drizzle is normally associated with very low
cloud of the type stratus, and is often experienced in fog, or hill fog (cloud
enveloping high ground). Freezing rain/drizzle is liquid water drops, with an air
temperature below the zero Celsius mark (super-cooled water), which freeze on

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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impact with a ground surface whose temperature is also below the zero Celsius
mark. This form of precipitation produces a particularly hazardous surface for foot
and wheeled traffic. The ground effects of rain on a surface are determined py its

low in winter but averages about 3mm per day in sum
described as continuous (rainfalls of one ho

short duration and are charac ations of intensity. As a rule,
mulation is <2.0mm/hr, moderate
glent >50.0mm/hr.

Pllecting r¥nfall data from rainfall stations are explained in

U 7.6; however, this section will explain rainfall accumulation from
Rainfall Radar (RAdio Detection And Ranging) is an echo-sounding
ses the same aerial for transmitting a signal and receiving the
Whort pulses of electro-magnetic waves are transmitted in a narrow
short time (typically 2 microseconds). When the beam hits a suitable

e of the energy is reflected back to the radar, which ‘listens’ out for it for
nger period (3300 microseconds in the case of Met Office radars) before
itting a new pulse. The distance of the target from the transmitter can be
worked out from the time taken by a pulse to travel there and back. Corrections
must be made to the raw data collected, including amendments for attenuation by
intervening rain and range, elimination of ground clutter and the conversion of radar
reflectivity to rainfall rate.

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Each radar completes a series of scans about a vertical axis between four and eight
low-elevation angles every 5 minutes (typically between 0.5 and 4.0 degrees,

depending on the height of surrounding hills). Each scan gives good, quantijative
data that shows detailed distribution of precipitation intensities (1 and 2 k
resolutions) out to a range of about 75 km and useful qualitative data
a good overall picture of the extent of precipitation at a national/regj
resolution) to 255km.

Disadvantages of rainfall radar:

due to:
* Permanent echoes (occultation) caused by hills o
» Spurious echoes caused by ships, aircraft,

rain clouds.
» Evaporation of rainfall at lower le¥

of the actual rainfall.
* Orographic enhancement els- light precipitation generated in
layers of medium-level clo ytensity by sweeping up other
small droplets as it falls thro ers at low levels.

with large, reflective surfaces give
band of heavier rain, or bright band, on

temperature i
strong echoes.
the radar picture.

nfall estimates over a wide area
ion in near-real time

ation in remote land areas and over adjacent seas

ation of frontal and convective (shower) precipitation

* Monitoring movement and development of precipitation areas

» Short-range forecasts made by extrapolation

» Data can be assimilated into numerical weather prediction models

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Temperature

To convert temperatures in Celsius (°C) to Fahrenheit (°F), multiply by 9, divide by
5 and then add 32. The main problem in measuring air temperature is shielging

thermometers from radiation, mainly short-wave radiation from the sun
wave radiation from the ground. Mainly, because of radiation, the air

(recorded in degrees and tenths, Celsius) by housing the thermomet
shade, at a height of 1.25 metres above the ground (normally over shor
except in a few cities where roof top sites are used)4

temperature. The highest an
24-hour period finalises at 09
temperature of a wet surface b

re recorded during the previous
Ib temperature records the

bulb of a thermometer and kept g i bn from a reservoir of distilled
water. The wet b ' ‘temperature of evaporation’ which
is, in normal circ ry bulb) temperature. The
difference between bulb temperature is known as the wet bulb

adings, relative humidity and vapour
, minimum and wet bulb thermometers are
en as mentioned above. The dew point is the

enson screen, the grass minimum temperature is recoded by a
posed to the air one or two inches above the ground. The bulb is in

mperature, is recorded by a thermometer, but in this instance, the bulb
d in the centre of and just touching the slab and again refers to the

ding at 0900 GMT on the date of entry. Finally, soil temperatures are read
0 GMT in the morning at selected weather stations. Bent stem thermometers
record the soil temperature at 5cm, 10cm and 20cm under a bare soil surface.

01202 293867 | rick@weathernet.co.uk | www.weathernet.co.uk
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Sun

The total amount of bright sunshine (hours and tenths) recorded on the date of
entry. Measurement of the duration of sunshine refers to so-called 'bright'
Since different meteorological instruments differ in their response chara
solar radiation, this term has lacked precise definition. However, The
Meteorological Organisation decided in 1962 to adopt the Campb
Recorder, as used in the British Isles, as the standard meteorol
recording sunshine amount.

Total cloud

Total cloud amounts are estimated as the fraction, j
covered by cloud. At manned ground based meteor
assessed by human observers. Some ground B2
stations make this assessment from cloud g

ighths (oktas), of the
| stations, this is
ic meteorologj

State of ground

At manned ground based meteorolog 4
bare patch of soil about 2m s N accordingly. The state of ground
includes descriptions such a i N doded, frozen, glazed, sand, ice,

snow or dust covered.

Snow

Snow is much

at falls as snow. At manned ground based
ieved by melting the snow and recording the

Bin gauge starts registering, even though the current weather may
infall amounts are quality controlled to overcome this deficiency and

between the intensity of snowfall and visibility. Thus, if it is known that
ty is due to falling snow, the intensity of the precipitation can be inferred
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Visibility Description of snowfall intensity |Equivalent rainfall intensity

5km Slight snow 0.2mm/hr
2km Slight /moderate snow 0.5mm/hr

1km Moderate snow 1.0mm/hr
250m Moderate/heavy snow 4.0mm/hr

110m Heavy snow 10.0mm/hr

Dry snowflakes result in visibilities only about half o
wet snow is somewhat better, as wet snowflakes co
become translucent. Blowing snow (most likely when t
gives very low visibilities.

ose given above. Vis
to a smaller volume

Snow depth

At manned ground based meteorolo§
ruler at three different location

Ow depth is measured with a
hen taken. The area chosen for
ible to the rain gauge and not
qutomatic ground based

ptical technique.

wind speed refers to the highest mean wind at 10m above ground
| situation measured in the 10 minutes immediately preceding each

um wind gust refers to the highest 3-5 second gust at 10m above ground
anemometer. Gale force gusts are gusts >=39 mph. A gust is a rapid,
ntary increase in the speed of the wind, relative to the mean wind speed
Ime. Equally, a lull is a momentary decrease below the mean wind speed.
Wind speed generally increases with height according to a power law expression,
i.e. Speed at height H = speed recorded at 10 metres x Pow ((Height H in
metres/10 metres) p) where the power p takes a value between 0.067 and 0.29
depending upon local terrain roughness and whether it is mean or gust speed under
consideration. Beaufort Force = Pow(Pow((“Wind Speed (mph)” / 1.87), 2), 1/3).
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Beaufort Forces apply only to mean wind speeds and must not be used in reference
to gusts.

Glossary of Meteorological Terms

Astronomical dawn and dusk - Morning astronomical twilight begins
dawn) and evening astronomical twilight ends (astronomical dusk
geometric centre of the Sun reaches 18° below the horizon. In t
astronomical twilight (when the sun is between 12° and 18° below
away from urban light pollution, moonlight, auroras and other source
sky is darker enough for nearly all astronomical observations. Astronom
easily make observations of point sources such as

has yet to end and in the mo
most casual observers would

either natural or
surface run-off,

much harder to see in comparison to

¥ The ‘black’ term comes from the fact that
road surface, the black tarmac underneath can
g a distinct risk of pedestrians and automobiles.

only a thin accumulati
snow . 4len slush or thi

ow the horizon. This is the limit at which twilight illumination is
nood weather conditions, for terrestrial objects to be clearly

covered by all clouds visible. The assessment of the total amount of cloud,
therefore, consists in the weather observer estimating how much of the total
apparent area of the sky is covered with cloud. The international unit for reporting
the cloud amount is the ‘okta’ or eighth of the sky, with 0 oktas equating to a clear
sky and 8 oktas equating to an overcast sky.
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Cold Front - A frontal system whose movement is such that the colder air mass is
replacing the warmer air mass. The passage of the cold front is marked at the
surface by a rise in pressure, a fall of temperature and dew-point and a veeg of wind
direction.

Condensation - In meteorology, the formation of liquid water from
Since the capacity of air to hold water in the form of vapour decr;
temperature, cooling of air is the normal method by which first sa
condensation, is produced. Such cooling is affected by three main p
(iy the expansion of ascending air,

(i) mixing with air at lower temperature,

(iii) contact with earth’s surface at lower temperat
The water vapour condenses as cloud in (i), as fog or
hoar frost in (iii).

) when water vapour diffuses
ace in contact with it (e.g. grass)

calm (wind at two metres hei
from the soil upwards to the

press point may be measured indirectly from
adings with the aid of humidity tables, or directly

¥, freezing rain - Supercooled water drops of drizzle (or
freeze on impact with the ground to form glazed frost or, in the
droplets which comprise of fog to form rime.

he constant temperature at which the solid and liquid forms of a
substance are in equilibrium at standard atmospheric pressure. For
substance the temperature is 0°C and is termed the ‘ice-point’ or

oint’. In practice, a cooling liquid may not freeze at the freezing-point due
ssure variation from standard atmospheric pressure, or the presence of
Impurities, or the phenomenon supercooling.

Frost - Frost occurs when the temperature of the air in contact with the ground or at
screen level (about four feet), is below the freezing-point of water (‘ground frost’ or
‘air frost’, respectively). The term is also used of the icy deposits which may form on
the ground and on objects in such temperature conditions.
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Frost Hollow - A local hollow-shaped region in which, in suitable conditions, cold air
accumulates by night due to a katabatic air flow (see katabatic wind definiti

association with supercell thunderstorms. If a funn
becomes a tornado. Most tornadoes begin as funnel
do not make ground contact and so do not bg )

may also form due to a sudden onse air following a severe frost, by
the condensation and freezin at temperatures still below

ight with its bulb in contact with
with short turf.

es the passage of a cold front. This squall line is marked by upward
and downward motion behind it. It is normally followed by a surge of

s during cold, typically clear nights where the exposed surface is chilled
elow the dew point of the surrounding air and the surface itself is colder than 0°C.
Similarly, where air cooled by ground-level radiation loss travels downhill to form
pockets of cold air in depressions, valleys and frost hollows, hoar frost can form
even where the air temperature above ground is above freezing.
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Humidity - This is the term used to describe the amount of water vapour in the air
and can indicate the likelihood of precipitation, dew or fog. A device used to
measure humidity is called a hygrometer. At an official weather station, humjdity is

clearly. Before nautical dawn . )
the horizon at sea. Under go aditions with the absence of other

anspiration of water at the surface and subsequent condensation of
he troposphere. It is an important component of Earth's surface

crease in the sustained winds over a short time interval, as there may be
Igher gusts during a squall event. They usually occur in a region of strong mid-
level height falls, mid-level tropospheric cooling, which force strong localised
upward motions at the leading edge of the region of cooling, which then enhances
local downward motions just in its wake.
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Straight-line winds - are very strong winds that can produce damage, demonstrating
a lack of a rotational damage pattern. Such rotational damage patterns are

associated with cyclonic storms including tornadoes and tropical cyclones.
line winds are common with the gust front of a thunderstorm or originate

etc.) and show the presence or potential developmen
systems.

Most tornadoes h | 0 mph (177km/h), are about 250 feet
(76m) across, and tra re dissipating.

Buitable distance can be seen and recognised against the horizon
st determinations of daylight visibility have, for many years, been

detector. Visibility is then estimated from the intensity of the scattered light.
e sensors report a visibility based on one-minute samples averaged over the
past ten minutes leading up to each observation.

Warm Front - A frontal system whose movement is such that the warmer air mass
is replacing a colder air mass. The passage of a warm front is marked at the
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surface by a rise in temperature and dew-point, a veer of wind direction and a
steadying of pressure.

N
N
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