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Number |Hourly |Hourly |Dew Hourly
Pack of Sites |Temp? [Cloud? |Point? |[Wind? |Note
Belarus Primary 2 3-hrly 3-hrly 3-hrly 3-hrly  [From 1990s
Belarus Secondary 10
Bosnia and Herzegovina 2 Y Y Y Y From late 1990s
Bosnia and Herzegovina Hourly 2
Bulgatia Primary 13 hd Y hd Y From 1991
Bulgaria Secondary 17
Bulgaria Hourly 3
Croatia Primary 26 Y Y Y Y From 1996
Croatia Secondary 12
Croatia Hourly 3
Czech Republic Primary 8 Y Y Y Y From 1970's
Czech Repuhlic Hourly 3
Estonia 5 Y Y Y Y From 2000
Hungary Primary 7 Y Y Y Y From 1999
Hungary Hourly Data 3
Latvia 2 3-hrly 3-hrly 3-hrly 3-hrly  |Some hourly
Lithuania 4 3-hrly 3-hrly 3-hrly 3-hrly
Moldova 1 3-hrly 3-hrly 3-hrly 3-hrly  [From <1960s
Poland Primary 23 3-hrly 3-hrly 3-hrly 3-hrly  |Some hourly
Poland Secondary 35
Poland 3-Hourly 2
Romania Primary 13 Y X Y Y From 2000
Romania Secondary 16
Romania Hourly 2
Russian Federation 16 3-hrly 3-hrly 3-hrly 3-hrly  |Pre 80s
Serhia Primary 3 b4 Y Y Y From 1990s
Serbia Secondary 6
Serbia Haourly 2
Slovakia Primary 10 ¥ Y hd hd From 2000
Slovakia Secondary 13
Slovakia Hourly 1
Slovenia Primary 10 Y Y Y Y From 1990s
Ukraine Primary 18 3-hrly 3-hrly 3-hrly 3-hrly  |From 1990s
Ukraine Hourly 2

This is

represents

our
Ami n

mu m

i nvent or

for eastern

Europe.
We are
usually
able to

source

data for
specific
sites.
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The Speedwell SuperPack makes available to the user an unprecedented range of
historical weather data and weather data feeds for a single annual fee.

Historical
Data

Ongoing
Feeds

Recalibrated

Data
Optional Add-On

1 Global historical data (50+ countries)
Synoptic data for 1
Climate data for 1,
1 Weather variables including
temperature, precipitation, snowfall,
wind speed, sunshi
9 Hourly & daily data available
i Cleaned (>1000 stations) & raw data
1 Cleaned hourly data

o O

000
000

ne, é

1 Global historical data (50+ countries)

Synoptic data for 3,000+ stations

Climate data for 2,000+ stations

9 Real-time, preliminary, and final
settlement as released by relevant
National Met Services

9 Hourly & daily data

{ Cleaned & raw data

9 Recalibrated data for 30 locations

Australia, Netherlands, France,

Germany, United Kingdom,

United States

I Historical Recalibration, real-time web
updates, monthly reports

S e

S

avali

| abl e?

Global Data Coverage

Antarctica
Armenia
Australia
Austria
Belarus
Belgium
Bermuda
Brazil
Canada
China
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Germany
Gibraltar UK
Greece
Hong Kong
Hungary
Iceland
India

Indonesia
Ireland

Italy

Japan
Korea South
Latvia
Lithuania
Luxembourg
Malaysia
Malta
Netherlands
Norway
Poland
Portugal
Russia
Slovakia
Slovenia
South Africa
Spain
Sweden
Switzerland
Taiwan
Turkey

UK

Ukraine
United States
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GConditional Probability Calculator GCorrelation Analysis w ]
Interrogate our extensive historicd archive to find Cdlculate daly, monthly correlsions and eather Statistics
= historical paterns: e.g. understand the chance of o auto-correl dions.,

seeing awarm February dter acold January,
o v i R A Data | Help

Country Germany =] Station | DusSELDORF

Data Viewer
Generate graphs of up to 50 vears of historical weather
 data, Or graph the difference betwesn bwo sites,

Weather Data Feeds

Definitive Feeds of observed weather data available & ‘ Display [ Station List ‘
hourly, daly or as wesklyfmonthly sam maies, R e

Inventory Statistics

Element Name: ‘ Audit Start Date. [ Audit End Date ‘ Compelete % ifData Start. : Data End
Actuals ¥s Climatology % Weather Statistics Extractor Snow Depth On Ground 01/Jan{1989 31/Decf2008 100.00 1989 2008
Tebular or arephica view of any westher warishle Extract weekly, or m onthly statistics suth as cumulaive Wwind Max Gust 01/Jan{1989 31{Dec/2008 99.84 1989 2008
relative to dlim ate normals For any period. | temperature, HODs, CODs, Temperature Ave 01/3an/1989 31/Decf2008 100.00 1989 2008
Temperature Max 01/Janj1989 31/Decj2008 100.00 1989 2008
| Min 01/Jan{1989 31/Decf2008 100.00 1989 2008
tndes Galcutor weather Analyic i s o
Calrulate the historical values of any weather index ~ 5 The Spesdwell weather andltics ol presenis vesther idalleliics = = :
 daka summ aries for rekailers and energy companes. Hourly Temperature Ave 01/Jan{1999 31/Dec/2008 99.97 1999 2008
Snowfall 01/1an/1989 31/Decf2008 100.00 1989 2008

Record Event Statistics

Super Long Data Sets ; speedwell Climatologies RecordEvent tlame [ lement name stetpste  [Endpate [vabe  [searchstatvesr  [searchendvesr |
Access daba sefs going badk ko 1900 for correlation View Kernel-smaothed 10-ves average values of Highest Recorded Max 1850 2009
analyss, - temperature and rainfdl for a range of stes Lowest Recorded Temperature Temperature Min 02/1anj1997 1850 2009
Longest Rainy Period Rain 14{Nov/1974 19/Dec/1974 36.00 1850 2009
Longest Dry Period Rain 04/Apr/2007 05/May 2007 32.00 1850 2009
P W eather Index Cone Heaviest Rainfall Rain 03/Julf2009 57.40 1850 2009
Visualise the evalution of awesther variable over any Heaviest Snowfall Snowfall 07/Jan{1985 15.00 1850 2009
period and compare with averages, extrem es and last
vear & the didk of abutton, N\
- @ Hourly Data Tables < » | Historical Data Warehouse
o/ Wiew hourly values of bem persturein red-time ar \ J

G . @ access historicd hourly data by day

Data Help

The Data Extractor allows historical data to be downloaded directly into csy files from the Speedwell database. Let us manage your historical datasets and updates for
you. If you are logged in as a Free Content User or do not have a specific subscription to the Data Warehouse, only a small selection of example sites will be visible.
Recalibrated data set subscribers: these data sets are available only via FTP.

Country Malaysia

Station | Tawau

Elernent: | Rain -

Data Period [CLast 100 Days @ Last 10 Years Call vears ]

— Opening Histo_TAWAU_2009Nov06_1511:

| Download (CSV Format) |

You have chosen to open

£J) Histo_TAWAU_2009Nov06_151123_0.2ip
which s a: ZIP file
From: http:{fwww.speedwellweather.com

~What should Firefox do with this file?

 Openwith | Winzip Executable (default) =l

‘Save File

I Do this automatically for Files like this from now on.
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1) These tail events seem to happen worryingly often

2) There are powerful economic arguments for sharing risk and
this I s predicated on first unders
include extreme events
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nStuff Happenso

Why do we want to understand the I m

1) These tail events seem to happen worryingly often

2) There are powerful economic arguments for sharing risk and
this is predicated on first understanding risk which must include
extreme events

3) Even if the advice in (2) is ignored, a corporation is in a better
position to understand its business having gone through the
analysis process.

11
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Economic development is linked to risk sharing
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Lloyds Coffee House..the insurance market
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Economic development is linked to risk sharing

Eg

Hunter gatherer » farming

Lloyds Coffee House..the insurance market

The Limited Companyéresponsi
group

b i

Ity
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Economic development is linked to risk sharing

Eg

Hunter gatherer » farming

Lloyds Coffee House

The Limited Companyéresponsibility
group

The process of sharing risk leads to a better understanding of risk

This is because in the process of sharing risk, risk has to be priced
by those inviting participation and by those participating (especially
19t banking stocks)

16
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We tend to under-estimate the probability of extremes
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|l n financi al mar kets Taleb refers t

19



,39' Speedwell

WEETE

nStuff Happenso

We tend to be seduced by a fairly narrow idea of what is normal
We tend to under-estimate the probability of extremes
Il n financi al mar kets Taleb refers t

those who fail to learn the lessons of history are doomed to repeat
it .... George Santayana
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We tend to be seduced by a fairly narrow idea of what is normal
We tend to under-estimate the probability of extremes
Il n financi al mar kets Taleb refers t

those who fail to learn the lessons of history are doomed to repeat
it .... George Santayana

"That men do not learn very much from the lessons of history is the
most important of all the lessons of history." Aldous Huxley
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We tend to be seduced by a fairly narrow idea of what is normal
We tend to under-estimate the probability of extremes
Il n financi al mar kets Taleb refers t

those who fail to learn the lessons of history are doomed to repeat
it .... George Santayana

"That men do not learn very much from the lessons of history is the
most important of all the lessons of history." Aldous Huxley

In the context of weather in Europe we tend to think about the last
40 years as establishing a base line

-the 62-63 winter is almost regarded as an outlier. And yet....

22
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Winter 1962 -63

Winter 1962-63 over north-western Europe was an exceptionally cold and

prolonged event lasting from late December 1962 until March 1963.
Met Office chart for 0600 26t Dec 1962

High pressure over northern Europe,
fed cold east and north-easterly
winds across Scandinavia, Northern
Europe and the UK forcing
temperatures down to around 5
degrees Celsius below the normal,
this pattern of weather was sustained
for a little over two months.

The cold spell was preceded by an
arctic cold front crossing from the
north over Christmas 1962, laying
down a thick carpet of snow which
remained until early March
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-63

Winter 1962

Frozen sea at Herne Bay, Kent

Attribution: Screen Archive South East

24



London
Heathrow

Monthly
Average of
TAvg

Blue =record

coldest

Red =record

warmest

No Detrending

Cold stuff Still Happens

November December Nov-Mar

823 401 411

5.27 5.05 429
5.88 57 451
612 425 495
714 3.22 414
6.47 375 86
872 4.36 385

667 £.92 489
£.55 6.46 518
£.39 537 481
7.5 516
662 457 577
6.74 272 463

7.50 665 455
9.38 5.20 477
3.80
478

o7
485
412
364
4.32
5.33

7 6.50
: 497 474
8.35 467 5.20
5 61 6.38

| 539
11 52 [ 7.31 520

January  February March April May June July August  September October
1951 4.42 391 5.05 768 1100 1527 1794 1623 1523
1952 3.29 315 719 1066 1449 1593 1835 1743
1953 310 423 6.06 867 1761 14 64
1954 307 3.24 6.70 .01 1565 1381
1955 2497 208 405 1016 1892 1494
1956 373 £.83 7.28 ! 15.42
1957 565 5.95 968 1679 1385
1958 3.80 5.40 458 8.05 1695 1605
1959 228 431 817 1026 1893 1663
9.43 1604 1450
11.06 1712 1647
.69 1581 1366
9.66 1572 1408 y
9.08 1750 1585 9.47
910 1636 1332 1189
8.79 1609 1519 1182
5.42 1708 1481 11.89
i ; 9.06 1642 1518 1360
1969 615 202 462 8.71 1768 1558 1404
1970 455 4.00 4.36 7.59 1763 1587 1190
1971 526 528 569 5.46 1736 1546 1265
1972 448 518 7.84 9.29 1696 1316 1202
1973 465 439 6.83 819 1874 1614 1000
1974 659 .06 6.54 939 16.78 13.45 RS
1975 7.38 561 557 916 2045 1505 1066
1976 5.9 493 578 9.03 1940 1509 1184
1977 3.49 .50 7.85 8.11 1661 1434 1263
1978 366 346 7.35 732 1639 1544 1274
1979 0.62 2.04 559 8.73 1659 1497 1259
1980 293 £.39 570 965 1761 16.06 9.89
1931 502 352 913 .86 1792 1576 9.31
1982 366 538 .54 9.65 1752 1591 1096
1983 716 249 .93 7.96 1947 1530 1132
1934 473 434 571 9.23 1932 1480 1214
1985 112 319 533 966 1611 1600 1241
1986 410 047 591 [T 1574 1274 1245
1987 1.3 457 498 1122 1745 1533 1132
1938 5.94 536 747 9.29 1709 1483 1198
1939 6.32 .42 867 7.89 1861 1666 1340
1990 730 I 9.20 9.40 2033 1482 1325
1991 4.54 2.06 5.93 5.96 19.21 1644 1112
1992 471 578 8.36 1763 1491 .
1993 .90 488 753 T2 1000
1994 6.07 4.42 8.71 14.32
1995 5.54 7.53 6.58 1498 1423
1996 517 333 531 1497 1273
1997 287 7.39 9.54 16.31 1170
1998 .32 7.58 .89 1657 1165
1999 .59 5.0 563 1728 1173
2000 550 7.08 .51 1630  11.59
2001 443 599 6.62 1449 1447
2002 .50 5.04 872 ] : : . | 1591 11.83
2003 514 512 599 1099 1356 1833 1948 2106 1636 1046
2004 596 .38 737 1058 1384 1735 1802 1944 1665 1224
2005 6.66 493 802 1038 1310 1783 18869 1812 ﬂ_
2006 5.6 4.44 609 1004 1385 1631 [ 1754 14.45
2007 D 5.91 sac I 1350 1888 1725 1723 1563 1196
2008 7.56 .48 715 943 1510 1631 1825 1786 1484 1089
2009 353 498 830 1164 1423 1729 1838 1900 1624 1283
2010 208 433 739 1070 1248 1781 2001 17.39

8.55 3.38 6.32

9.05 714 4 65

§.02 597

799 4.49 5.87

9.96 414 4.88
465

06
42
S

BY FAR the
coldest Nov-
Mar (2nd
coldest 3.45
1952) But
only one
component
month sets a
record

We still get

records in

the later part

of the 20"
century

25



London
Heathrow

Monthly
Average of
TAvg

Blue = coldest
10%

Red = warmest
10%

No Detrending

Cold Stuff
Still
Happens..

2010

5th Coldest
Jan 2.08

Cold stuff Still Happens

10th Centile
90th Centile

January
442
3.29
310
307
297
373
565
3.80
228
435
4.07
457

-1.88
310
3.80
314
470
426
615
455
5.26
4.48

February March

39
315
423

5.05
719
6.06
670
4.05
6.83
9.80
458
817
3
839
342

S pril
768

10.89
10.99
10.58
1038
10.04
1328

9.43
11.64
1070

13.28

May

July

August

September October
15.23 10.29
12.00 9.42
1464 10.92
1381 12.55
14.94 943
15.42 9.92
1385 11.60
16.05 11.58
1663 1314
14.50 11.21
16.47 11.59
1366 11.44
14.08 11.47
15.85 947
13.32 11.89
1519 1162
1431 11.89
1518 1360
15.58 14.04
15.87 11.90
15.46 1265
13186 12.02
16.14 10.00
1345 8.03
15.05 10.66
15.09 11.84
14.34 1263
15.44 12.74
14.97 1259
16.06 9.89
1576 931
1591 10.96
15.30 11.32
14.80 1214
16.00 12.41
12.74 12.45
15.33 11.32
14.83 11.98
16.66 13.40
1482 13.25
16.44 11.12
14.91 8.86
1362 10.00
14.32 11.52
14.93 1423
14.97 12.73
16.31 11.70
16.57 1165
17.28 11.73
16.30 11.59
14.49 14.47
1591 11.83
16.36 10.46
16.65 12.24
17.07 14.52
18.58 14.45
1563 11.96
14.84 10.89
16.24 1283
13.65 9.81
18.58 14.52

MNovemher December

§.99
453
524
739
7.44
593
6.81
705
714
787
667
616
893
823
527
5.88
612
714
6.47
872
667
655
639
781
662
674
7.50
9.38
716

26
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In 2008 at Berlin we presented this sheet.......

Decomposing the average winter temperature, rank 10 coldest by
month. Data from 1950

London - Heathrow coldest winter months

-Winter 1962/63

Post 1990

AOnly January 1963 ranks as coldest month
AcColdest months occurring in all decades

To which we would now have to add Jan 2010..
January 2010 200G

27
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Winter 1962 -63

Main observations:

AWinter 1962 i 63 was rather exceptional, not for the depth of cold,
but more for the length that the cold spell lasted

AColder months are relatively common in north-western Europe
AVery cold months can occur anytime

ACold spells can still occur, in spite of overall global temperature

rises

28
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How do things look even further back?
Two data sets we could use..Central
England Temperature (CET) scale from
1772..with monthly values from 1659

Or Milan Brera Observatory from 1763



Thames Frost Fair, 1683-84, by
Thomas Wyke

Old London Bridge helped the icing
up




1772

CET from 1772

Monthly
Average of
TAvg

Blue = record
coldest

Red =record
warmest

2010

Warm Stuff Happened

Record hottest February
1779

— Record Hottest May 1833 g
— Record Hottest June 1846 NSRS

Second hottest Feb 1869
Second hottest May 1848
Second hottest June 1826

31



CET from 1772

Monthly
Average of
TAvg

Blue =
coldest 10%
Red =
warmest 10%

Cold Stuff Still Happens

1772

2010

32
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Quantifying Volcanic Impacts
using CET

Cold side event risk remains, whatever recent trends, from volcanic activity

Plinian explosions which deliver mass into the higher atmosphere seem to have a
global impact

Relating
Relating to
CU Miles CET HDD |to winter| Prev 10 CET Jun-| summer | Prev
Volcano Country Year of Tephra| Other Impact | Nov-Mar of Yr Avg Diff | Sep Avg of 10 Yr Diff
120 million
tons of Yolcanic
Grimsvitn Iceland 1783-84 502 Winter 1783 | 2344 1783-84 | 2058 286 14.38 17684 15.38 -1.00
200 million |"Year
tons of without
Tambora Indonesia (10 April 1815 36 502 Summer" 2281 1815-16 | 2124 157 13 1816 14 .47 1.47
26-27 August
Krakatoa Indonesia (1883 o) 1851 18683-84 | 2043 192 14.26 1883 14.54 0.28
Mount St Helens [US 18 may 80 1980 1980-81 1952 28 1477 1880 14.92 0.15
20 million
tons of
Mount Pinatubo |Philippines |15 June 91 1.4-3.8 |S02 1990 1990-91 1940 50 15.32 1991 15.04 0.28

[y




Quantifying Volcanic Impacts

1816 Summer temperature anomaly

R [ [T T
-0.6 . =0.2 0.2 0.6 1 1.6 2.4 3.2
Attribution: http://picasso.ngdc.noaa.gov/paleo/data/eurotemp 34
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Weather Extremes..hot surprises



First..the Big
Picture for St
Petersburg
Voejkovo

...thelast 110
years.

St Petersburg

Monthly
Average of
TAvg

Blue =record
coldest

Red =record
warmest

No Detrending

Surprisingly Hot Stuff Happens

X
Ra
X1}

EXH
M
RCET]

.63
RERT]

1
a2
2

1.2

1233
1532

2]
1]
?

[RT]
154

EX
.53
Xt

-3.53
RRY)
2.0
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Now..zooming
in to the last
50 years

St Petersburg

Monthly
Average of
TAvg

Blue =record
coldest

Red =record
warmest

No Detrending

Surprisingly Hot Stuff

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1954
1985
1986
1987
1938
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

-10.06
-367
-3.24

-13.25

943 485 405
066 0.36 295
524 585 £.50

1120 958 4.26
853 489 378
07 352 4.22

4385 280 1.45
650 175 483
606 054 416
926 521 406
951 043 4.49
786 445 315
404 218 353
431 138 5.36

0.08 043 233
506 0.99 5.4
857 371 290
754 239 478

1145 412 268

1009 053 291
857 445 523
513 455 2,00
578 003 425
850 236 775
544 281 616

1459 073 2.0

4140 1.06 523
614 472 289
387 063 342

0.56 262 8.09

1.55 8.26
507 071 507
296 240 364
249 1.04 4.34

1195 182 7.55
037 1.34 527

1058 273 383
372 1.06 289
739 426 381
547 007 7.94
291 019 NG
658 374 842
057 075 6.29
574 420 263
630 1.51 530
529 594 563

1084 591 5.44

-10.3s NG 546
018 062 7.20
380 078 464
862 243 6.51

2010:

11.71 16.82
11.32 18.51
1011 12.38
14.01 13.90
1074 16.06
7.33 15.96
11.04 16.97
11.36 1423
9.77 1717
8.95 14 65
10.38 16.74
1091 1470
1069 18 .9
11.99 15
727 16.26
1375 1490
10.31 12.26
11.55 15.96
10.76 1469
1296 16.59
7495 18.57
12.04 16.23
1069 11.98
13.72 15.02
1469 1532
10.39 1363
11.34 17.38
10.39 15.08
1318 18.09
1257 18.66
977 1453
1019 15.49
11.22 16.72
14.01 13.21
946 14 60
11.34 19.32
1054 14.90
9.28 16.64
1090 16.51
7 56 I
1074 1565
1037 1533
1245 17.21
1276 13.34
11.30 1497
1116 1575
1178 16.94
12.70 1617
11.06 1518
12.32 15,
13.61 14

2050
17.85
16.25
16.44
17.74
1578
1850
58

17.09
1857

18.43
1668
1763
16.73
16.86
17.03
19.41
1768
19.07
17.20
1661
18.86
16.10
2121
19.0
17.23
18.60
18.05
17.24
19.73
1667
16.44
19.64
18.42
2057
18.47
2207
2084
2167
1879
2029
19.38
16.64

happens

16.85 10.90 296 -1.48 0.05
16.15 10.68 8.59 118 -5.45
14.54 11.10 6.82 168 -5.30
1812 14.35 667 -0.10 -6.81
15.76 11.24 §.36 -1.49 -3.28
15.49 13.67 5.20 -4.36 -2.99
1555 9.39 590 0895 -5.05
17.89 13.74 9.0 286 -9.20
17.72 11.58 273 -0.85 -3.00
16.29 10.56 542 059 -5.70
16.34 11.10 4.78 -1.04 -4.25

10.49 441 -1.36 -3.92

11.85 5.16 016 1.82

8.28 297 -1.83 -6.18

749 212 013

17.08
14.43
16.30
15.01
17.55
15.84
15.81 : |
16.84 11.30 5.3 366 -0.32
16.84 1286 6.47 -0.70 -2.98
15.70 11.38 7.84 -0.37 -4 64
1862
1588
14.08
1597
16.73
16.85
17.73
16.94
15.30
16.64
16.85
18.36
18.81
1497
16.45
16.80
16.97
19.02
16.97
1817
1818
19.11
19.78
16.31 ] X
16.93 1388 461 24 -5.09
19.77

24.4.. Hottest July BY FAR

Second
hottest is

2.1C cooler
1111

37
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Hypothetical example...

How could a July St Petersburg average
temperature hedge have been priced Iin
20097

Lets choose an Average temperature call
option ..lets start with a 20 Call
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