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Timelines:

« Cartography
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* Meteorology

Meteorology and Technology
Where are we now?

Future possibilities?
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Computer Graphics Timeline

Met Office

1946 ENIAC

1949 Whirlwind, Williams Tube, Core

1951 Graphics display on Whirlwind

1954 Fortran

1955 Light pen on SAGE

1959 IBM/GM develop CAD system

1960 “Computer Graphics” coined

1964 I1BM 2250, RAND Grafacom input tablet

1965 Bresenham Algorithm, Tektronix storage tube

1968 E&S head mounted display

1969 Bell Unix, Xerox GUI

1971 RAMTEK, GINO library

1972 C, Intel 8008 chip, Atari/Pong
1973 1st SIGGRAPH

1975 Cray-1, Microsoft

1976 CG standardisation starts

1977 SIGGRAPH Core & GKS develop
1979 IBM 3279 terminal

1980 PHIGS develops

1982 SGl, Sun, Adobe, Autodesk founded

1982 USA Today Newspaper colour Wx map
1985 ISO GKS published

1986 TIFF defined, X-Windows

1987 GIF defined, ISO CGM published
1988 GKS-3D and PHIGS published
1989 PHIGS+, Motifl.0, RenderMan
1990 MS Windows 3.0

1991 WWW, JPEG/MPEG

1992 OpenGL released by SGI

1993 Mosaic browser

1994 Netscape browser

1995 Sun Java

1997 Macromedia Flash 1.0

1998 XML, Google, MPEG-4

Algorithms & software developments skipped







waln

Ly

Hie

1

4 dHiE g
RELi e

- &.@m@ﬂmmm_@
SR

2 TS Ea
ﬁﬁmﬁ_mmw&a T

Has mm

__.J...._.....-m mm

e
Eﬂn: =1

wmmﬁmﬁ

£

HHE

5 X

FEL RTINS

rpaaan s |
i1
e alc
H

Hikn

il
%ﬁmmmu“ E
T pkial

a@%

s hmwﬁ .w
m.“f -

.-..-l

e “ﬁ.wm

£

. ELEELE
- ._HE wmmw“
] ﬂmw m_

LfEai T 1S

rrmarTTeh

L,

T e T e ey

P pdiEnEiEnEn

. SRS T G EE

[T R e T s ek

e e b vt

wamaE s oy ot T R R TR

i 33 s EEE

SEiTawn

m”.mﬁ m%memhuﬁ. ;

. ?mmm %

Hmm.mm

SAZEAIELE
]gtmllllllhl

j!'a'a H-I.:
aiéﬁ )

na
T EL AR
fhi
H
T H

= =T e

R L

Sahatma o

:,._ﬁm_.ﬂ

.
11111

::::::

@ﬁw# :

iy m.ﬂw

WMW_ i

FrE e Sabyiepy

h i u.ﬁ_u

152

i.r...nn-.-.n.-. T
11111111

-.-....:l....._.q-.-l
rra

e

ool e w oo of e e

mm HIIET B Jm

EHHEEINS

...-...!_.

SEH U

=a
rramr =a

.n

et
i,

i S,

T Ty

!

_Esre=snsn J...-..:

S e
T e il

i

n||| I.l_l

e 1%. e

Pl o oy = e’ o]

28 ﬂ.ﬂ_ "

f

BB ek ded

A EE e

T

mmﬁﬁm“_ﬁmﬁaﬁmmﬁmﬁ

e s
# ﬁmm Higs %“ msﬁ

g

471

+543

pdesld R s

oo EEm IR
..:mﬁmmmmwrﬁs
wm FaL”

mmw“@,wmm: ;

maf e e Hﬁum. 5

kL

e

- -

uurmhnxuuu!nwumﬂmMuMMHWMWM!HaM

Ty e il e o e e

R S

mi rmmrrm e n ol e

ey R R ok

:n u:
m,.“
.H_uﬂ:
wn.m.,_sm if
g E

lllll

¥

n ..:tqh..ull.

AL A E dem

T

5 ﬁmmﬁ wwﬁ
uifi

mﬁm i

HREL iﬁinrul b

H

:

L Bl iFHE
Lt

A8kl

L T "
ek

ELLT 1

5T

=923






«

- e

101
e 1180
m:nm
i
\t:nn
e
- tihe
Wiy
i
My !
e
it
TR
= Aastpsne
Mngrit)
00!5&101
SIVEIIAY
T UL
SN
M IINY
L rman
LI J
J‘D:""."" 3
WRtrardNent
ST PRI R an e Y 'ﬁ:-
: ununuuunnu -&.
LR L R ERRRRTR S X
LA TR R A ET Y
[ T SRR T T i
TARATRF M N T
SALEANA A2 mnnn
L PRI T LN RR R R TR L |
R nnTann (

L L IRRARTRIT § (0]
M
R RN
MERARRANY
« PERRITRLY
L AR RRARE)
1114500
ey
teehagrar i)
My L
P rece
TAITANY e
L ISR R)
S TELT m
”» ANrEem Rl
(ESRRINT
(RA S AN
” i "
fclnl
" \"IIIH
ity
RSERRRY
” “ahe R i
A R TR TR AR N T '
L A R R RN R TR AR N
MR bt gt nunucmm.-
e PEAAET TR A M A It LA ) "Ms ETRTItCasn nnnmm«
CHERTRRE RNt Rl ! ln“cuanumt
AT AR AR AR RS A R DN a0 d nc Cmmnmommvmo
» PARER RN AR ™ A0 1) 3900000000000
SRR s Rt AN M Mt )
(1] 133 FERRVESEART I it b Ny
. llll\;l,l]ll'll!ll|illl
(M ImII Aty
o JARENEAL AR AN o~y i
SMAACT RN RN At aai bt hiant AR AN Hnu
™ MM LTI R NN E RN T N ke 0l Yt unnlul m uluulllcunn“uu
. 11 luuuunulnuuntnuuunnuuulu Siegp g AL AL R A
u. PEIRTEI MR I N LR i e huu L 3
e nluununnlnu >
| Shuee PRENRRRENRI, b
08 48 Bal 2al Pet 2af B0R Jan 240 G4l ek DAN 296 1 B0 A% I n. 0 n. I Aar m ey X

POEATAY aepwandr  Senbeenr  neTEReny  IniI0%s mu-n Peideved  ebiaaenn o-m-u uM mﬂm "M w» mﬁh m :
- s ety




P + )






Mainstream computing >1971
Met Office

1968 Government permission to buy new computer

1969-08-20 IBM 360/195 Announced

1969-09-04 UKMO issues ITT (IBM360/85, ICL1908A and CDC7600)
1971 IBM 360/195 initial delivery

1972-10 Final configuration, upgraded devices within original budget:

1xIBM2301 Fixed head disk, 6xIBM3330 disk drives, IBM3333 exchangeable
disk units, 6xIBM3420 9 trk 800/1600dpi tape drives magnetic tape units,
2xIBM2250 CRT displays, operating consoles.

2x Calcomp microfilm 835 recorders, resolution 2200x3400 (already in use in
BoM and DWD) Seem to have upgraded to 1670 (16000x16000)

160col printer requested, IBM only 144col, substituted & interfaced MDS9160

UKMO agrees to ship KDF9 tape drive to Montpellier and back to interface to
IBM controllers. UKMO kept 2xKDF9 400dpi drives until tapes transferred.
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Mmetoffice I IMeline: Cartography
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Met Office

Map of the World
Babylonian

About 700-500 BC
Probably from
Sippar, southern
Iraqg

British Museum
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Met Office
500BCE

EUROPE

Map derived
from
Hecataeus's
Periodos Ges

‘Journey Round
the World'.

Divided into two
books, "Europe"
and "Asia

Follows Homeric
idea that the
world is ‘round’
surrounded by
ocean

Arabia



https://en.m.wikipedia.org/w/index.php?title=Periodos_Ges&action=edit&redlink=1

Met Office

T-O Map

8th Century
Spanish copy

Represents the
physical world
described by the
7th-century

Chapter 14, de
terra et partibus



https://en.m.wikipedia.org/wiki/Isidore_of_Seville
https://en.m.wikipedia.org/wiki/Etymologiae

Met Office

Aristotle’s 3/5 N
climatic zones

12th-century ,
manuscript of 17 e
Macrobius's Y '
Commentarii in

Somnium Scipionis 1

ca. 1150. {- §

Copenhagen, Det .
Kongelige Bibliotek oo

sporTUTe Loco it gddee tie



Met Office

Al-Masudi
947CE

The Meadows of
Gold and Mines
of Gems
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https://en.m.wikipedia.org/wiki/The_Meadows_of_Gold




Quantitative maps
Met Office

Ptolemy’s Gazeteer
Following Marinus of Tyre, ¢ 150CE

Latitude was measured from the equator in Africa but expressed in
terms of hours rather than in degrees of arc:

The equator was set at 12 hours of midsummer daylight, while the
Arctic was thought to have 24. Ptolemy specifies 10, then later 7,
climatic zones corresponding to length of day.

His Prime Meridian ran through the Fortunate Isles, the westernmost
land recorded, in the Canary Islands or Cape Verde.

The maps spanned 180 degrees of longitude from the Fortunate Isles
In the Atlantic to China.

Locations based on travellers reports




metofice  Land based ltineraries

E.g. Itinerarium Burdigalense ("Bordeaux Itinerary”) is the oldest
known Christian itinerarium.

Written by the "Pilgrim of Bordeaux, it recounts the writer's journey to
the Holy Land in the years 333 and 334 CE

(By land through northern Italy, Danube valley, Constantinople, Asia
Minor and Syria to Jerusalem. Back via Macedonia, Otranto, Rome,
and Milan.

Distinguishes each boundary of one Roman province to the next, and
distinguished carefully between each change of horses (mutatio) and
a stopover place (mansio), and the differences between the simplest
cluster of habitations (vicus) and the fortress (castellum) or city
(civitas).

Persians also had itineraries
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metofice ~ POrtolan: Periplus plus pictures
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metotice ~ Halley’'s Trade Wind Map 1656
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Timeline: Graphing
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Met Office

Joseph Priestley’s Timeline 1765
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J. H. Lambert, 1771
——f— 2555 X X X 328 _2_
clouds rain snow fog thunder

Meteorological Society of the Palatinate, 1781-1792

cloudless overcast half cloudy fog lunar halo
" .. L
" I : . o” : .
rain snNow hail thunderstorm rainbow

Fig. 12.4. Weather glyphs devised by Lambert in 1771 (upper row) and the
Meteorological Society of the Palatinate between 1781 and 1792 (lower
rows). Compiled from C. Fitzhugh Talman, “Meteorological Symbols,”
Monthly Weather Review 44 (1916): 265.
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William Playfair's Bar Charts 1786

Met Office

- Nel.
. L G 18 * Centox

eowst | ! Sol ™

.. T ‘ : ' - "f 11
_.L__' | L] ] L T
: G CHART, 55~ | T F T -

1]

‘ J}waﬁ&wﬁm’ \ . ‘ !
' “Liore MQZM , I 1 [

Tl ‘ '.‘ u&pd‘/ﬁﬁ-n Al ' ' nr

| =/ L |
. Zc/w/urow /1 ‘

' !
| B o L




Met Office

William Playfair's Pie charts 1801
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Abaque hexagonal donnant sans calcul et sans relévements la déviation du compas, pour le bateau « Le Triomphe ».
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J. H. Lambert, 1771
——f— 2555 X X X 328 _2_
clouds rain snow fog thunder

Meteorological Society of the Palatinate, 1781-1792

cloudless overcast half cloudy fog lunar halo
" .. L
" I : . o” : .
rain snNow hail thunderstorm rainbow

Fig. 12.4. Weather glyphs devised by Lambert in 1771 (upper row) and the
Meteorological Society of the Palatinate between 1781 and 1792 (lower
rows). Compiled from C. Fitzhugh Talman, “Meteorological Symbols,”
Monthly Weather Review 44 (1916): 265.
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Beaufort's Weather Code

Met Office 1820-1825 version
b. Blue sky

c. Clear, transparent atmosphere
ci. Cirrus clouds

cl. Cloudy

cu. Cumulus clouds

d. Mist (damp air)

Dk Dark weather but atmosphere clear

f. Foggy

f: Dense Fog

g. Gloomy weather
h. Haze

m. Mist in valley

N N n Pa<s<ina cloiid




1831 Beaufort Wind Force Scale,
used by Commander Fitzroy

Met Office

0 Calm

1 Light Air

2 Light Breeze

3 Gentle Breeze
4 Moderate Breeze
5 Fresh Breeze
6 Strong Breeze
7 Moderate Gale
8 Fresh Gale

9 Strong Gale
10 Whole Gale

11 Storm

12 Hurricane

Or just sufficient to give steerage way

Or that in which a man-of-war with all sail set, and
clean full would go in smooth water from.1 to 2 knots

3 to 4 knots
5 to 6 knots

Or that to which a well-conditioned man-of-war could
just carry in chase, full and by. Royals, etc

Single-reefed topsails and top-gallant sail
Double reefed topsails, jib, etc
Treble-reefed topsails etc

Close-reefed topsails and courses

Or that with which she could scarcely bear close-
reefed main-topsail and reefed fore-sail

Or that which would reduce her to storm staysails
Or that which no canvas could withstand




Met Office

Speed km/hr

0 Calm

1 2-5

2 _ 6-11
breaking

3 12-18
whitecaps.

4 19-30
5 31-39
some spray

6 40-50
7 51-61
8 62-74
9 75-87
10 88-102
11 103-117

Beaufort Wind Speed Scale: Sea

knots

Calm
1-3
4-6

7-10

11-16
17-21
22-27
28-33

34-40

streaks.
41-47

48-55

Term Sea

Calm Sea like mirror

Light Air Ripples with appearance of scales: no foam crest
Light Breeze Small wavelets; crests of glassy appearance, not

Gentle Breeze  Large wavelets; crests begin to break; scattered
Moderate Breeze Small waves, becoming longer; numerous whitecaps.
Fresh Breeze Moderate waves, taking longer form; many whitecaps;

Strong Breeze Larger waves forming; whitecaps
everywhere; more spray.

Near Gale Sea heaps up; white foam from breaking
waves begins to be blown in streaks.

Gale Moderately high waves of greater length;
o edges of crests begin to break into
spindrift; foamis blown in well-marked

Strong Gale High waves; sea begins to roll; dense
R streaks of foam; spray may reduce

visibility.

Storm Very high waves with overhanging crests;

_ sea takes white appearance as foam is
blown in very dense streaks; rolling is

heavy and visibility is reduced

56-63

Violent Storm Exceptionall_%_high waves; sea covered with
duced white foam patches; visibility further
reduced.




Met Office
Code km/hr
0] Calm
1 2-5
2 6-11
3 12-18
4 19-30
5 31-39
6 40-50
7 51-61
8 62-74
9 75-87
10 88-102
11 103-117
12 108-132
13 133-148
14 149-165
15 166-183
16 184-200
17 201+

Beaufort Wind Speed Scale: Land

knots Term
Calm Calm
1-3 Light Air
4-6 Light Breeze
7-10 Gentle Breeze
11-16 Moderate Breeze
17-21 Fresh Breeze
22-27  Strong Breeze
28-33 Near Gale
34-40 Gale
41-47  Strong Gale

48-55 Storm
56-63 Violent Storm
64-71 Hurricane

72-80
81-89
90-99

100-108
109+

Land
Smoke rises vertically.
Smoke drifts slowly downwind.
Leaves rustle.
Leaves are in motion.
Small branches on trees move.
Small trees sway.
Large branches sway.
Whole trees in motion.
Twigs and small branches break off trees.
Large branches break off; slight structural
damage.
Trees broken; minor structural damage.
Widespread damage.
Violent movement of trees and much
destruction.




Beaufort's Code evolution

Met Office

Code
b.
C.

ci.
cl.
cu.
d.
da.
dk
dp.
dr.
f.

f:
fg.

Weather
ge.

ar.

h.

hr.

hsh.
hsq.

1806-1807 1807-1810 1810-1812
Blue sky Blue sky Blue sky

1820-1825 1826-1832
Blue sky Blue sky, clear or turbid atmosphere

Clear i.e., definite, sharp horizon Definite sharp horizon, distant objects clearly visible Bright objects visible from afar
Clear, transparent atmosphere Individual passing clouds

Cloudy Cloudy Cloudy

Dry, warm air

Damp air Damp air
Dark, close air Dark, gloomy weather
Damp air
Drizzle Drizzle Drizzle

Fine weather  Fine weather  Fine weather

Foggy Fog Fog
Dark, gloomy weather

Gloomy weather
Greasy sky Greasy sky Greasy sky
Haze Hazy weather Haze
Heavy rain Heavy rain Heavy rain

Heavy showers Heavy showers Heavy showers

Heavy squalls Heavy squalls Heavy squalls
Lightning Lightning Lightning
Mist

Cirrus clouds

Cloudy

Cumulus clouds

Mist (damp air) Drizzle, fine rain

Dark weather  Dark weather but atmosphere clear

Foggy Fog

Dense Fog

Dark, gloomy weather Gloomy weather Dark, gloomy
Haze Halil

Lightning
Mist in valley  Mist or hazy atmosphere
Overcast. Entire sky covered by thick clouds.




Synoptic Charts need common Time
Met Office

Railroad and telegraph companies pushed for a simplified standardized time
keeping. Consequently, civil time zones were initially instituted in the:

UK 1847

New Zealand 1868

USA and Canada 1883
Worldwide scheme 1884
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NOTES REFERRING TO INFORMATION GIVEN

(@) At the British and lrish Stations the readings of the bar
The spproximate correction is +— For stations North of
Malin iead and North Shields + ‘02 in., but for Scilly and Jersey + ‘01§
(8) The Sunshine lorll.ondon given in this table is recorded on the Tower of the
is Jded at Littlest Sen

t oe

are not corrected for the difference in
Malin Head and North Shields + ‘03

0.
Wesleyan Training

(€] The information relating to Weather is indicated by the following letters—b. blue sky  be. sky.

e. wet air, without rain falling; £ fog; g. gloomy; h. hail; I lightning;

m. misty (hazy); o

t thunder; u, ugly, threatening ; v. visibility, yansual teansparency | w. dew; X. hoar frust ; 2. ¢
« AN ASTERISK is inserted in all places for which information is not vsually received,

WIRELESS TELEGRAMS
Received during the 94 hours ended at 8.90 am. to.day.
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TERMS OF SUBSCRIPTION for the Daily Weather Report forwarded by Book Post, £1 per a

Single Corkn (price 1d.) may be obtained alter 8 p.m. on the day of issue at the Metecralogica
Railway Stations +—Victaria, Charing Cross, King's Cross, St. Pancras, Euston,
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SCAILE COF SURFACE VISIBILITY.

-~

0 Very bad QObjects not visible beyond
. { I Bad " “ B
o 2 Vety poor " 3 »
3 Poor 3 " "
| 4 Indiﬂ.mnt : " 1) "
® { 5 Fa.u }’Ordlnary{ » » "
6 Gmdo above 01'din&fy » 1 "
® { 7 Very 8°°dv unusual " 2 »
8 Exceptionally good » o I 12N
O {10 Objects visible beyond 30,000 metres (186 miles),

200, (75,
0000 , (124
30,‘)% " (‘8.6 %

200 metres (320 yards).
500 (545 yards).
1.000 " (06 mile),

2,000 » (12 miles),
4000 , 25
7000 , (43
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BEAUFORT NOTATION.

b blue sky (not more than
a quartel: covlereg). :

be sk artly cloudy (one
‘ ialf covered).

generally cloudy (three

quarters covered).

drizzle, or fine rain.

wet air without rain f{alling.

fog. gloom,

hail, I hghtning.

mist.

overcast sky.

passing showers,

squalls,

rain.

noTmogTmo o 0

BEAUFORT NOTATION.

r3 sleet, i.e, rain and show

together,

S sSnow,

t thunder.

u ugly, threatening sky.

v unusual visibility,

w dew,

x hoar frost,

y dry air; humidity less
than 60 per cent.

z dust haz¢; the turbid

atmosphiere of  dry
weather,

Suffises 0. 1 and 2 attached to
Beanfort letters signily lntensity,
O=slight, 2«heavy. Underlining
is usad (o express coniinuity,

WEATHER SYMBOLS.

Clear sky ) Sky § clonded 7
Sky ¢ clouded @ Sky § clouded @
Overcasi sky @ Rain falling @

Snow € Hail 'y

Fog = Mist ="
Thunder T Thundersiorn |

Lightning 4 Gals z
Aurora O Solar hlo [35)
Rime 4o Lunar balo o
Glazed frost <= Svolarcorona (O
Glazed roads <2 Lonar corona )

Snow lying

9EA DISTURBANCGE. —
Rough w~~~ High was
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Seotiand sand %l%' Bngland,
s rum Nx, resching 25 3G mph. at

shout 200G Teet, A NEly. ecurrent will
pgubab;l% be meintsined up tv pt leact
10,003 feet,

South Eogt England.

winds up ta it mph. st 200, feet,
uiltimately becoxing N, or NE, and in-
sresning sonewhet ,

1 and KJ%E‘,gm Engiand .,
‘Wigge froem N, oy NNE, 15-2C mph, &%

200G foet, A Xly, cuzrrent wil. probably
be msinigined up tu at leaet 10 000 fee




THE BEAUFORT SCALE OF WIND FORCE.

5— Admiral ; Limits of
.32 Beaufort’s Specification jor use on Land, based on obscrvations Mean Velooitios
B made at Land Stations Statuts Miles
82 tion of Wind. per Hour
0| Calm .. o | Calm | xmoke !"uc: vertically .. L Less than |
1 ¢ Light ai «« | Direction of wind shown by smoke drift 1-3
9 | Stight breeze .. | Wind felt on face . leaves rustle. = 5 e 4-7
' 8 | Gentle hreeze.. h:l‘:: ;ﬂd small twigs in constant motion ;| wind exteods %
SHAE. Tlag . . s e e .y . X e 8-
4 | Moderate wind | Ratses dust and Jogse paper . small branches are moved | 1318
§ | Fresh wind .. m::i ;rr:a in leaf Legin to sway | crested wavelets on inland =
6  Strong wind .. | Targe branches in mation . whistling heard in telegruph wires 25-31
7 | High wind “mt‘:{“‘,'g motion ; inconvenicnce felt when walldng we
! win ¢ .- . ‘e " .o ‘38
8 Gale .. .. | Broaks twigs off trees : genernily impedes progress .. o] 3946
a  Strong g ‘v g'ﬁnm)ﬂuml damage occurs (chimoey pots and slates
: ‘4 = 3 ¥ ¢s 55 % o 47-54
10 | Whole gale .. gcl'd;x ':"tpcrh-n:‘ed inland ; trees uprooted .. 2y K4 55-63
1 s O RO NN Y experienced ncmpm’«lhywidmaddmage 64-75
12 HWORT NO.T'AT!OI;. ‘o o oo .o > N . Above 75
= B ; BEAUFORT NOTATION.
b blue sky (not more than|q squalls r rain. . WEATHER $YMBOLS
a quarter covered), ™ slect, 1o, rain and snow Cesrsky  © Sky | cloaded O
bcowiy cloudy (one togathor Sy § douded © Eky § clonded ®
covered), N mnow. t thlmdﬂ.l Overrastaky @ Rinhilg @
¢ geaerally cloudy (three|y ngly, threatening sky, Snow ¥ S g’
quarters covered), V. unusual vigibality For = Hall
d drizzie. W dew. x hoar frost, | Thundec 0 ~
e wet air without rain fallingly dry  air - humidity Jess J@taing & Thunderstorm X
f fog. f 'v.loom, than 60 per cent | Aurora & Gale 7
b hail ightaing, 1z dust hase; the turbid o A el
m mist. 0 overcust &y atmospl > { " a | Gluged feost g Lunarbale @
e SROWETE. spliere o Y Gliwed roads @0 Solur coronn O
p passing : weather | Soow lying Lunar cormna
Sullxes O, 1 ail 2 attached 10 Heausort iettors Sully intensity, 0 = slight 2 « heavy. Underfining i wsel 16 espress cantiouity.
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Meteorology & Technology




Technology/Meteorology Timeline - 1
Met Office

Pigment <6000 BCE
Clay & Stylus 2500 BCE
Papyrus 1000 BCE
Parchment & Ink 170 BCE
Paper c.105 CE

Woodblock printing 200 CE
Movable ceramic type 1040

Engraving 1430
Metal type Press 1453
Etching 1515
Mezzotint 1642 c.1600 Good global maps
Magic Lantern 1646
3 Colour printing 1710
Aguatint 1772

Printed graph paper 1794
Lithography 1796 c.1800 Scientific diagrams & graphs




Met Office

Technology/Meteorology Timeline - 2

Carbon paper 1801

1816 Brandes charts for 1783.
1826 Brandes paper & chart at Leipzig
1828 Dove attempts weather maps

Chromolithograph 1837
Daguerrotype 1839

1840 Charts by Espy, Reid & Readfield

Rotary press 1843 1843 Loomis publishes 1836 US storm
Electric/chemical Fax 1846

1847 GMT (railway time)




Technology/Meteorology Timeline - 3

Met Office 1849-07 Glaisher’s manual Daily Weather Maps

Electric/chemical Fax 1846 1850-1900 National statistical offices Europe.
1850 Washington DC telegraphic weather maps
1851 First printed Daily Weather Map, London,
Wheatstone's electric telegraph &. Lithography

1855 French telegraphic weather maps

1857 3" International Statistical Congress:
Exhibition, discussion of standard diagrams.

1860 UK Daily Weather Report to newspapers,
6 dys/wk, from 3 commercial telegraph stations.
1861-01 Electric Telegraph Co. Wind & Weather
Map at its offices: 23 disks, with 2 hands
Indicating reported weather

1861-09 Publication of Weather Map of the
British Isles by the Daily Weather Map Co Ltd.




Technology/Meteorology Timeline - 4

Met Office

Hectograph (Gelatin) 1869 1869 Issue of the first lithographed Dally
Weather Report by the Meteorological Office.
1871 Publication by the Shipping and Mercantile
Gazette of Daily Wind Charts of the British Isles.
1872-03 UKMO printed daily weather maps
1872-08 Leipzig Conference, 26 questions and
agreement of standardised symbols etc

Offset printing 1875 1875 Times publishes 6pm Weather Map
OHP 1880
Hot metal typesetting 1884
Punched card 1884

Cathode Ray Tube 1885 1885 "Principles of forecasting by means of
Mimeograph (Stencil) 1886 weather charts", Ralph Abercromby
Cinematography 1895
1901 International Statistical Congress
recommends sparing use of hieroglyphs and
symbols




Technology/Meteorology Timeline - 5
Photostat/Rectigraph 1907

Met Office ?f;ﬁgnaﬁggﬂg ?ax 18;2 1922 Wireless weather manual,
Spirit duplicator 1923 I\/I0255_, mentions plotting
Television 1926 1936 First TV Weather chart
Bar printer 1934 1936 "Instructions for the
Xerography 1938 preparation of weather maps
Phototypesetting 1949 with tables of the specification
Inkjet printing 1951 and symbols", Form 2459

Drum printer 1952 1949 TV Weather maps with
Videotape 1956 captions and voice-over
Dye-sublimation 1957 1954-01 First live TV forecast
Pen plotters 1958 1954 Maj Bedient USAF &
Drum plotter 1959 Dahlqvist SHMI, develop zebra

Line (chain) printer 1959  charts o
Film recorder 1959 1966 UK contract microfilm

Mouse & Sketchpad 1962 plotter, online or paper tape.
CCITT Fax machines 1966 Isopleth chart <3 min Flat bed

Dot matrix printing 1968  Plotter too
Laser printing 1969
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Where are we now?




History of inventing/tailoring
technologies

Met Office
Operating Systems
Programming Languages
Telecoms Protocols

Telecom computers (message
switching)

? Data Formats
Semantics

Visualisations




WMO Present Weather Symbols
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et Office

Present Weather from
Automatic station

But also

« Additional Weather

e State of Ground, frozen

or not frozen,

e EtC

*Aviation SigWx symbols

too

« Over 400 in total, plus

>100 wind arrows
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WMO Weather Symbols

Met Office

Not changed in 50 years
Some symbols added, but probably hardly used

Nearly all computing devices can display them

Still no consensus on imagery, radar, colour scales, etc

Perhaps not appropriate
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L This repository ~

0OGCMetOceanDWG / WorldWeatherSymbols

Code

Search or type a command

Hetwork

Pull Requests

@ &

0

Explore Gist Blog Help

i1 Pull Request @G> Unwatch

Issues 1 Wiki

A complete set of WMO weather symbols in SVG with full metadata. — Read more

Clone in Windows <> ZIP  HTTP

B branch: master -~

Files

Commits

WorldWeatherSymbols / [#

Merge pull request #11 from tomkralidis/master

. iedwards authored 13 days ago

CH_CloudHigh

CL CloudLow
CM_CloudMedium
C_CloudGenus
Ds_ShipDirection
E_StateOfGround
Eprime_StateOfGround
Ft_Fronts

ICAO_SigWWx

Bm hl Tatal™laodi™ mnnr

-

i3 chrislitle E5 3¢ P
* Star 2 ¥ Fork 5

Graphs Settings

S5H | Git Read-Only | git@github.com:0ECMetCceaniWE,/ WorldWeatherSymbol @. Read+Write access

Branches

13 days ago
13 days ago
13 days ago
13 days ago
13 days ago
13 days ago
13 days ago
13 days ago

13 days ago

13 Aaee Amn

1

pretty print
pretty print
pretty print
pretty print
pretty print
pretty print
pretty print
pretty print

pretty print

nrnttie nrint

-svg files (#8) [tomkralidis]
.svg files (#8) [tomkralidis]
.svg files (#8) [tomkralidis]
.svg files (#8) [tomkralidis]
-svg files (#8) [tomkralidis]
-svg files (#8) [tomkralidis]
-svg files (#8) [tomkralidis]
-svg files (#8) [tomkralidis]

.svg files (#8) [tomkralidis]

eurr filae H2Y TFamnboralidis

Tags

& 37 commits

latest commit ca&805£f31c &-
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Future possiblilities




Future possibilities?
Met Office

5 years: No specialized meteorological visualization software, all done
In generic geospatial software with meteorological style sheets?

« 10 years: No specialized geospatial software, all done in generic
‘browser’?

 Real 3D displays when?
« Virtual Reality/Augmented Reality/Head-Up Displays make 3D easier?

Consequential suggestions:

1. Codify and expose meteorological styles

2. Expose meteorological symbols and their semantics
« Tryto putinto Unicode

3. Move away from existing rigid symbols with artificial 10x10 structure
Imposed by telegraphic codes

4. ‘Abstract’ symbols powerful. C.f. SigWx chart
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Questions &
Answers

www.metoffice.gov.uk

© Crown copyright
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Met Office
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Mr. Selden's Map of China, Timothy Brook (New York: Bloomsbury, 2013)

Harrell, J.A.& V.M. Brown, "The world's oldest surviving geological map -
1150 BC Turin papyrus from Egypt", Journal of Geology 100 (1992), pp3-18.

. with caution!

Milestones in the history of thematic cartography, statistical graphics, and data
visualization, Michael Friendly, (2009-08-24)

The

Air Apparent: How Meteorologists Learned to Map, Predict, and Dramatize
Weather, , University of Chicago Press, 15 Nov 2000
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Chaldean

Hanno, Tircumnavigation of Africa
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Met Office
from Ga-Sur
~2500 BCE




Met Office

Muhammad
AbU’'l-Qasim
lon Hawqal

i (1)

977CE
Sdrat al-’Ard

(“ 13 U.AJY‘ BJ}A,,

“The face of ‘-\/
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the Earth") %
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DIAGRAM BASED ON TABLE 1.
(all female heights are multiplied by 1'08)

MID-PARENTS ADULT CHILDREN
their Heights , and Deviations from 68% inches.

Higaldenateel G @ g @ e M 7 7

inches | inches -4 -3 -2 -1 0 +1 +2 +3 +4

72 — ' ! l I | ] =

71 —

0-2 —t

70 —

69 —

67 —

66 —




Beaufort's Code evolution

Met Office

Code
b.
C.

ci.
cl.
cu.
d.
da.
dk
dp.
dr.
f.

f:
fg.

Weather
ge.

ar.

h.

hr.

hsh.
hsq.

1806-1807 1807-1810 1810-1812
Blue sky Blue sky Blue sky

1820-1825 1826-1832
Blue sky Blue sky, clear or turbid atmosphere

Clear i.e., definite, sharp horizon Definite sharp horizon, distant objects clearly visible Bright objects visible from afar
Clear, transparent atmosphere Individual passing clouds

Cloudy Cloudy Cloudy

Dry, warm air

Damp air Damp air
Dark, close air Dark, gloomy weather
Damp air
Drizzle Drizzle Drizzle

Fine weather  Fine weather  Fine weather

Foggy Fog Fog
Dark, gloomy weather

Gloomy weather
Greasy sky Greasy sky Greasy sky
Haze Hazy weather Haze
Heavy rain Heavy rain Heavy rain

Heavy showers Heavy showers Heavy showers

Heavy squalls Heavy squalls Heavy squalls
Lightning Lightning Lightning
Mist

Cirrus clouds

Cloudy

Cumulus clouds

Mist (damp air) Drizzle, fine rain

Dark weather  Dark weather but atmosphere clear

Foggy Fog

Dense Fog

Dark, gloomy weather Gloomy weather Dark, gloomy
Haze Halil

Lightning
Mist in valley  Mist or hazy atmosphere
Overcast. Entire sky covered by thick clouds.
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Chinese Silk
map from
Mawangdui
tumulus

~168 BCE

3 maps:
Topography
of Changsha;

Military map
of southern
Changsha,;

Prefecture
map.



https://en.wikipedia.org/wiki/Mawangdui

Met Office
Selden Map of China

(DAng xiyang hanghai tu)
~1606-1624
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https://en.wikipedia.org/wiki/Da_Ming_Hun_Yi_Tu
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