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Weather Charts

Surface

• 12h, 3h

Upper Level

• 925, 850, 700, 500, 300, 200, 100 hPa
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Consideration on pressure
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Weather Charts (Surface)
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Weather Charts (Surface)
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Surface Observation
AWS (Automated Weather Station)
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Surface Observation
AWS (Automated Weather Station)
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Surface Observation
AWS (Automated Weather Station)
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Surface Observation
AWS (Automated Weather Station)
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“Old style” atmospheric measurements

• Main characteristics: instrument 

sensitivity, error, answer time

• Problems: representativity of data 

(obstacles, orography, wind, snow, 

…)

• Typical setup (according with 

WMO regulations): Stevenson 

screen, at 1.5 m of elevation over 

the soil, at ~ 100m of distance 

from major obstacles (trees, 

buildings, …)

• Wind speed measured at the 

height of 10 m over the soil
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Examples of meteorological screens

Torino 

Royal gardens

Egina Marina

(Greece)
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Surface Observation
AWS (Automated Weather Station)
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Surface Observation
AWS (Automated Weather Station)
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Observing networks
Observations at synoptic scale: each hour, at the main synoptic hours (00, 06, 12, 18 

UTC), except rain (9, 21 LT) – they compose the WWW (World Weather Watch)



Other data

TEMP: radiosoundings with balloons 

(00, 12 UTC and sometimes 06, 18 

UTC): measure T, RH, p, u, v, w

PILOT: balloons 

which measure 

wind



Meteorological stations in 
Piemonte and Italy
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Weather maps and plotting symbols
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Meteorological time

• All weather reports are labelled 
using Coordinated Universal Time 
(UTC), also called Greenwich Mean 
Time (GMT), and also denoted Zulu 
(Z).

• Zulu is the time along the 0º 
longitude line, which runs through 
Greenwich.

• Meteorology uses the 24 hour 
clock which omits the use of a.m. 
and p.m. (0900 = 9 a.m., 2100 = 
9 p.m.)
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In Italy:

UTC time                          IST

(Italian Standard Time)

Winter

Summer

Example of meteorological 

clock (not in Italy)



Station Model
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Station Model
TT – Temperature: In the United States surface temperature is 
expressed in units of degrees Fahrenheit. In most other 
countries of the world it is expressed in degrees Celsius. 

TdTd – Dew point temperature: Expressed in the same units as 
temperature . 

N – Cloud cover: Total cloud amount represents the fraction of 
sky covered by cloud. 

VV – Visibility: How far we can see, expressed in units of miles. 

dd – Wind direction: The line drawn represents the direction 
from which the wind is blowing. 

ff – Wind speed: The barbs on the lines representing wind 
direction give us information on the wind speed. 

ww – present weather conditions: Symbols are used to convey 
information on the type of weather that was observed when the 
observations were made. 

PPP – Surface Pressure adjusted to sea level. The units are 
coded in mb. The leading 9 or 10 are dropped as is the 
decimal. So 234 represents a pressure of 1023.4 mb while 834 
represents a pressure of 983.4 mb. 

pp – Change in surface pressure over the last three hours. The 
change in pressure is represented by a value and a line that tells 
us how the pressure was changing. 
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Station Model

In the following (US) station plot: 

•the temperature is 76 °F; 

•the dew point 55 °F; 

•the wind direction is northeast;

•the wind speed is 20 knots;

•the pressure is 1013.8 hPa;

•the pressure has increased (/) then 
decreased (\) and is now lower 
(decreasing sign larger than increasing 
sign) by 0.3 mb than three hours ago;

•the cloud cover is overcast;

•it is raining.
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Station Model
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Station Model
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Station Model
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Station
Model
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The METAR Code

METAR , message d’observation météorologique régulière pour 
l’aviation, which is the French expression for Aviation Routine 
Meteorological Report.

SPECI is derived from the French expression for Aviation 
Selected Special Meteorological Report.

METAR tutorial:

https://www.wunderground.com/metarFAQ.asp

METAR or SPECI CCCC YYGGggZ AUTO or COR 
dddff(f)Gfmfm(fm)KT dndndnVdxdxdx VVVVVSM [RDRDR/VRVRVRVR

or RDRDRVNVNVNVNVVXVXVXVXFT] w’w’ [NsNsNshshshs or VVhshshs

or SKC/CLR] T’T’/T’dT’d APHPHPHPH RMK (Automated, Plain 
Language) (Additive Data and Automated Maintenance 
Indicators)
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The SYNOP messages

SYNOP (surface synoptic observations) is a numerical code used for reporting 
weather observations made by manned and automated weather stations. 

SYNOP reports are typically sent every three-six hours by Deutscher Wetterdienst.

A report consists of groups of numbers (and slashes where data is not available) 
describing general weather information, such as the temperature, barometric 
pressure and visibility at a weather station. It can be decoded by open-source 
software such as seaTTY, metaf2xml or Fldigi.

The general structure of a SYNOP message is the following. Numbers shown here 
are fixed (group indicators), numbers replacing the x's contain the weather data 
plus information about the station's position (and speed and direction where 
applicable).

IIiii or IIIII YYGGi 99LLL QLLLL

iihVV Nddff 00fff 1sTTT 2sTTT 3PPPP 4PPPP 5appp 6RRRt 7wwWW 8NCCC 9GGgg

222Dv 0sTTT 1PPHH 2PPHH 3dddd 4PPHH 5PPHH 6IEER 70HHH 8aTTT

333 0.... 1sTTT 2sTTT 3Ejjj 4Esss 5jjjj jjjjj 6RRRt 7RRRR 8Nchh 9SSss

SYNOP tutorial:

http://weather.unisys.com/wxp/Appendices/Formats/SYNOP.html
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Example of symbol in a map
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Wind, weather and cloudiness symbols

29



Low and middle cloud codes
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High cloud codes and visibility
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