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About us...

e Site specific temperature and condition
forecasts for the transportation
community supported by our
meteorologists 24/7/365

* Provide fast, flexible and reliable data
services for energy traders

 Specialist asset specific forecasts
updated in real time

* Long range and seasonal forecasts




How we achieve this

 We use a suite of numerical weather models
and observations to tailor forecasts to
customers

* ECMWEF, UK Met Office, GFS, GEM, CMC,
HIRLAM

* In-house models

e Radar and satellite tools




Summary

 Last week’s weather in the UK and the impacts on UK transport
* In house modelling used for the UK rail and road networks

* Last week’s weather in Europe and impact for renewable energy
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Rail 10 Day Forecasts

National 10 day forecast issued on Friday 26th May 2017

STAYING DRY AND HOT TODAY, BEFORE TURNING MORE THUNDERY INTO THE WEEKEND. RISK OF TORRENTIAL
DOWNPOURS AND LOCALISED FLOODING IN THE SOUTH ON SUNDAY NIGHT. COOLER INTO NEXT WEEK WITH
FINE WEATHER RETURNING FOR A TIME, BUT MORE CHANGEABLE AGAIN LATER INTO THE WEEK.

Wednesday 7th June to Saturday 10th June:
The unsettled theme looks set to continue, with further outbreaks of rain and brisk winds sweeping in from the west.

Temperatures perhaps returning to above average later in the week, particularly further south.

Energy Briefing

HEADLINE: VERY WARM OR HOT ACROSS WESTERN EU THIS WEEK, WITH A NOTICEABLE BOOST IN AIRCON LOAD, ESPECIALLY TOWARDS
THE WEEKEND. COOLER, BREEZIER AND MORE UNSETTLED IN THE EAST. STAYING WARM FOR MANY NEXT WEEK, BUT HIGH PRESSURE
DRIFTS S/SE NEXT WEEK ALLOWING A SOMEWHAT MORE PROGRESSIVE FLOW IN THE N/W. WARM IN THE SOUTH FOR WEEK 23, BUT A
TOUCH COOLER AND MORE UNSETTLED IN THE NORTH, ESPECIALLY FIRST HALF OF THE WEEK.



June 6th and 7th 2017
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Rail Forecast
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Glasgow Adveerse m High

Highland foare High Extreme m High
Motherwell Aaare High Advwerse m
Edinburgh Aaare High m

Temp Range e [Day Lightning Risk Freezing Fog

A blustery day taday with the strongest of winds expected through the afternoon and evening hours across England and Wales. Wind gusts of between 50-55mph are expected in places before easing shightly during
thie night. Winds picking up across parts of northern England and Scottand overnight with wind gusts between 40-50mph.
Foute!Subroute Peried exceeding 40mph Time of Max Gust
Scotisnd - Perth 19-06 01:00

Scofland - Glasgow
Seotland - Highland 2102
Scottand - Mothenwell 07-08
Ecotland - Edinburgh 01-06
LMW Maorth - Cumbria 07-06
LMW Morth - Lancashire 10-06
LMW Marth - Gentral West 06-D6
LMW Morth - Central East 10-08




UK Transport Network

Routes DTG Max Temp (C) Min Temp (C) Wind Speed (mph) Wind Gust (mph) Precip (mm)
Scotland
LNW North
LNW South
LNE and EM
Anglia
Wales
Western
Wessex
South-East X g : 46
Routes DTG Max Temp (C) Min Temp (C) Wind Speed (mph) Wind Gust (mph) Precip (mm)
Scotland . . 40 63 24
LNW North : 3. 36
LNW South
LNE and EM
Anglia
Wales
Western
Wessex

South-East




Bridge Model Wind Storm Alerts

RS ™ ] - =

/body-of-man-24-found-by-the-humber-bridge/story-30319768-detail/story.html http://www.tonyhowell.co.uk/new/severnbridge.htm
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Local Time 0700 L5100 0300 1000 1100 1200 1300 1400 1500 1600 1700 1800
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Wind Direclion w w W W W W W W W W W W
Mamimium Gust (MPH) 56 62 54 58 53 81 58 58 57 43 c4 53
Wind Aken i R A R
Laeal Time 1900 plilili} 200 2300 2300 D00 LG L] 0200 D300 D400 D500 00
Wind Speed (MMPH) 2 28 29 28 26 F. ] 25 25 G| 23 23 2
Wind Direction WEW WEW WEW WEW WEW WEW WEW WEW WEW WEW WEW WEW
Maximum Gust (MPH) 54 55 50 43 45 44 43 45 56 47 46 45
Wind Alert
WoOWwW W W W WoOOW W W W W WEW WEW WEW WEW WEW WEW WEW WEW WEW WEW WEW WEW
A
M Wind Gust
. I Mean Speed
B0
70
B0
£
= 50
=
v 40
o
v
30
20
10
o
DEDD 1000 1200 1400 1600 1800 2000 2200 0000 D200 0400 0600
Time

10m Peak Gusts (mph) Last 3 hours . T
EC op 11.01.2017 00:00 +12 h (65 .65 64 .65 405 00 (60 260 04 461
e e LI PSS S e

R S G S e e e e Wi i i La S ' G G LN

o5-aseseslqs S0 lie s 585 pbe-ps4-a83 a8 pb5 s

D e LR G S UL N

A55-pb4-a8 SEabi-pii-ab S i s s e G

Eankas e e e N N 'S

N N L LN OV BN SNEN

L Oh B0 T BT BT 4R b

B e S

“"A‘ 3-‘0 7«.‘. ,\.0&..‘.&..0 L@ ;
.

LSRG S SRR T T
~

ST 67 67 86 66 0 5 $9-p62-82- 5625
R 57056536 05605 THCTITIN
B S U e WMW‘%' #5657 0575
S C VRGN 58050 05T ASEASEASHASIASEATIASEASI A4 ASS AT

T T I T

“\“t“““‘“““o*‘“‘”' : LA 56585 4 83, 8 EARES St sl 088 085 66,
S7.056.455 453 A52 A5t A5V A8) 053 454 555 a56 5




Coastal Model

/search?biw=1920&bih=990&tbm=isch&q=dawlish+railway&sa=X&ved=0ahUKEwiamdvcxanUAhXIDcAKHUviD1oQhyYIMQ#imgrc=XTKbQx9x-WUhZM:



Dawlish




Dawlish

— i

“Network Rail ;R’esponsés

Restrict/cancel Cross
Country trainsets

Use inland rail only for
north & southbound

Close line
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Coastal Model

Location

Dawlish

13/02 06:00

13/02 07:00

13/02 08:00

13/02 09:00

13/02 10:00

13/02 11:00

13102 12:00

13/02 13:00

13/02 14:00

13/02 15:00

13/02 16:00

13/02 17:00

13/02 18:00

13/02 19:00

13/02 20:00

13/02 21:00

13102 22:00

13/02 23:00

14/02 00:00

Wind

Mean Wind Speed (m/s)
12.4
12.6
12.8
13.2

13.2

126
122
122
12.4
12.4
122
122

121

Wind Direction (deg)
83 (E)
85 (E)
86 (E)
87 (E)
88 (E)
89 (E)
89 (E)
89 (E)
89 (E)
89 (E)
89 (E)
90 (E)
91 (E)
91 (E)
92 (E)
93 (E)
93 (E)
94 (E)
95 (E)

Significant Wave Height

IMean Direction (deg)
106 (ESE)
106 (ESE)
106 (ESE)
106 (ESE)
106 (ESE)
107 (ESE)
107 (ESE)
107 (ESE)
107 (ESE)
107 (ESE)
106 (ESE)
106 (ESE)
105 (ESE)
105 (ESE)
105 (ESE)
106 (ESE)
106 (ESE)
105 (ESE)
105 (ESE)

Height (m)
2.01
2.01
2.04
2.09
215
222
226
2.30
2.31
228
225
226
228
226
218
2.08
2.00
1.95

1.89

Period (s)
5.1
5.1
5.1
5.1
5.2
5.3
53
5.4
55
55
5.4
5.4
5.4
5.4
5.4
5.3
52
51
5.0

Swell Waves

Mean Direction (deg)
171 (8)
171 (8)
172(8)
173 (8)
173 (8)
173 (8)
172(8)
172 (8)
173 (8)
172(8)
171 (8)
172.(8)
171 (8)
171 (8)
172(8)
171 (8)
172(8)
172 (8)
172(8)

Height (m)
0.29
0.31
0.32
0.32
0.35
0.36
0.41
0.38
0.39
0.40
0.40
0.38
0.38
0.36
0.34
0.34
0.33
0.30

0.32

Period (s)
5.1
5.1
5.1
5.1
5.2
5.3
5.3
5.4
5.5
55
5.4
5.4
5.4
5.4
5.4
5.3
5.2
5.1
5.0

Sea Waves

Iean Direction (deg)
105 (ESE)
105 (ESE)
105 (ESE)
105 (ESE)
105 (ESE)
105 (ESE)
105 (ESE)
105 (ESE)
105 (ESE)
105 (ESE)
104 (ESE)
104 (ESE)
104 (ESE)
104 (ESE)
104 (ESE)
104 (ESE)
104 (ESE)
104 (ESE)
104 (ESE)

Height (m)
1.99
1.98
2.01
206
212
218
222
225
228
223
221
222
224
223
216
206
1.97
192
1.86

Period (s)
71
7.1
7.1
7.1
7.1
73
74
75
76
76
76
76
76
76
76
75
75
73
72

Tidal Level

Height (m)
40
48
49
48
4.1
3.3
1.9
0.7
05
1.0
16
25
36
45
48
46
3.9
3.2
23

Warning Level

Index / Status




Leaf Fall/Adhesion Model

© Alamy Stock Photo
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Parameter Adhesion Index Max Adhesion Index Avg Leaves On The Trees Leaves On The Ground

Scotland 2111 22M11 23M 2411 25M11 21M 2211 23 24111 2511 21 2211 2311 24111 25M1 2111 221 23M 24/11 2511

5 4 16.9 15.4

124 112
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nergy Trading

https://www.siemens.com/press/en/presspicture/?press=/en
Ise/future-hydroelectric-power-amber-kartalyan http://www.lovellconsulting.com/2015/09/16/wind-turbines-and-capital-allowances/ photonews/2011/pn201105.php




Energy Trading

 Renewable energy is growing throughout the world

Electricity by source in 2016

 Germany last year saw around 25% of their energy
consumption derived from renewable sources

* Wind, solar and hydro power forecasts are vital for
traders and energy companies

Muclear: 80 TWh (14.7%)

Brown Coal, 134.8 TWh (24.7%)
Hard Coal: 100 TWh (18.3%)
Matural Gas: 45.2 TWh (8.3%)
Wind: 77.8 TWh ({14.3%)

Solar: 37.5 TWh (6.9%)

* Energy Meteorologists and Analysts need all possible e
data to inform their trading decision especially in
extreme weather

- Burger, Bruno (2 January 2017). Power generation in Germany — assessment of 2016 (pdf). ise.fraunhofer.de. Freiburg, Germany: Fraunhofer Institute for Solar Energy Systems ISE. R_




Last week in Europe
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UR sets new renewable

energy record as wind and
solar surge

| "v.-'—u‘q —ﬂﬁl A
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Cerax
ELECTRIC INSIGHTS

Take a closer look at the supply, demand, price and
environmental impact of Britain's electricity.

Wednesday June 7th 2017 12:30-13:00

P <
/

35.4c6w
Electricity demand ectricity p Carbon emissions

Solar 7.66w Oow O«
W 9.56w Biomass 20w 5.7«
Hydro 026w ;ucloar B2ow 232«
Gas 746w 20, Imports & storage 0.6 ow 17%

Data courtesy of Elexon and National Grid

Drax
@Draxnews

W Follow

Britain has a new #renewables peak power record of 19.3 GWI
76 GW

A 06w
95GW

»? 0.2 GWelectricinsights.co.uk

1:12 PM - 7 Jun 2017 - Drax, England

« 42 @33

k/business/2017/06/07/uk-sets-new-renewable-energy-record-wind-solar-surge/




Germany wind June record

Relative output from 07.06.2017 - 14:00

Daily Variation of PV Power 35000 +
in Germany
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Germany wind and Solar Observed Values
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Spain Wind and Solar Observed Values

Power MW

:

1000

0
05/06/2017 06,06/2017 07/06/2017 DB/D6,/2017

e RN

France Wind and Solar Observed Values

Power MW

1000

0

05/06/2017 06/06/2017 07/06/2017 08/06,/2017
00:00 00:00 00:00 00:00

e Franice wind = France Solar




+ Runcff

The maps shows total runcff previous
24 hours simulated by

spatially distributed version of the
HE-model. Runcff = precipitation -
evapotranspiration - difference in
water storage in soil or snow.

The map is updated at

0730, 0S:00, 11:30 and

20:00 Norwegian standard time.

Diata from 01.01.1970 until tomorrow

Ietadata

Drata owner: Morwegian Water
Resources and Energy Directorate

mm
= 40
30 - 40
20 - 30
10 - 20
; 5-10
[ change opscity: = 1= <5

w Ground water level compared to
normal

The map shows the groundwater level
compared to average for the same
day for the reference period 1581-
2010 (percentiles ). The groundwater
level is simulated using the HBWC
mcdedl.

Updated at 07.30, 09, 11.30 and 20
Morwegian standard time.

Data from 01.01.1970 until tomorrow
letadata

Data owner: Norwegian Water
Resources and Energy Directorate

Compared to normal
Vary high
High
Mormal
Low
Very low
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Thank you for listening

Any Questions?




