Understanding weather
and the weather forecast

Week 13 Upper Air
Measurements (2)
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Ruth’s question

How does washing dry?
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Water’'s phase changes

A block of ice sitting in a puddle surrounded by air with water vapor in it
helps you see which of water's phase changes add heat to the surroundings, and
which cool the surroundings.

Heat is added, Heat is removed,
warming the cooling the surrounding
surrounding | environment

environment
Deposition: ~ Sublimation:
vapor to ice K : ) ice 1o vapor
N il \J'I ‘ -
N e | A 7
e A aw, e
T AV e . A
(e, | e TN, PR
l’-/_\f\; I‘\/\',—_‘ f a W, S _
-
- fread : .
Condensation: " / Evaporation:
vapor to liquid . liquid to vapor
£ . " )
T e | J‘\,d 3 ! ‘,"\_,"J J F-/ NS
3 I s N ,"*P i X N N\ T a W
e oV S o J =
® Vo \' ‘/—\_/‘i o - BN
BN Ve Ve =N
\JL g ! : "-J ’ '.V'

C. AR By Y ¢

- @ "Jrfj’?ﬂ; ~, W
Freezing: 2 Melting:
liquid to ice ice to liquid
4 - R




<
A closed SIS
container i
Dl'y AII’ Ev;g?éation
Condensation Y ¥ 2 ﬁ
Rate ‘ A )
Start of Experiment
When there Is
a balance _
between ¢ ¥4 9 ] [(» o . » @
: v £ ; T g%
evaporatlon % P ¢ o . - T o
and : N ¥ Cogg?ensanon < A»: b & o> P Ev;;;ct)éation
. Condensation = & - vaporation 5 % e
condensation A e 0
.. . > .
the air is said ‘ A ﬁ > 5 w ¥
to be |
saturated.
Temperature
( ] Increased

https://www.e-education.psu.edu/meteo3/lI4 p4.html



|
|
|

Condensation i Evaporation
\

Rate < A Rate
’ 5 ”/,, \-.‘
‘ f | 2 Y N
| o
|

{
{
Condensation |

Ra'.c‘ o " .
I & % . p .
Wet washing

Evaporation

In open air the water
vapour can move
away.

If dry air moves
across the water the
evaporation rate will
be greater than the
condensation and
water will just continue
to evaporate.
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From 1980, the stratosphere has shrank 400 m,
Mesosfera With the current volume of emissions, it will shrink
another further 800m by 2080

Stratosphere /
50 km EL From

René

Troposphere :

Tropopause

The tropopause is rising
between 50-80 m per
decade

* The Troposphere height varies over the year,
But has a media of 9km at the poles and 15km
on the equator



How do you measure the temperature, humidity and winds in the
air above the ground?

1. Take instruments up mountains
2. Take instruments in a crewed balloon

3. Measure from aircraft

4. Once the technology had been developed use balloons with
some telemetering capability
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and radiosonde

The altitude and the wind and direction are now mostly derived from
GPS tracking

Video: US National Weather Service - launching a radiosonde



ogical diagrams <

Plots of data obtained from radiosonde flights

They show air tfemperature and dew point in the upper
atmosphere

Upper winds are also plotted on the diagram

Used in general forecasting but are also vital in aviation
forecasting

Data plotted on to a Skew T - log P diagram

Video: Weather Balloons and Radiosondes
(apologies for the cartoon approach!)
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= GlobalFaaiosonde measurements (ECMWF) <

00 UTC (around 10 am EST)

ECMWF data coverage (all observations) - RADIOSONDE
2022051021 to 2022051103
Total number of obs = 1087

DROP Sonde (1) 4 Land TEMP (504) High Reso land {533) W' High Reso sea (1)

BUFR TEMP DESCENT {49)




ECMWF data coverage (all observations) - RADIOSONDE ECMWF data coverage (all observations) - RADIOSONDE
2022051021 to 2022051103 2022051003 to 2022051009
Total number of obs = 1087 Total number of obs = 45
DROP Sonde (1) & Land TEMP {504) High Reso land (532) W High Reso sea (1)

@ Land TEWF (15) High Reso land {16} BUFR TEMP DESCENT (11)
BUFR TEMP DESCENT (48)

ECMWF data coverage (all observations) - RADIOSONDE ECMWF data coverage (all observations) - RADIOSONDE
2022051009 to 2022051015 2022051015 to 2022051021
Total number of obs = 1081 Total number of obs = 39

@ TEmPsHP (1) @ Land TEWP (295) High Reso tand (526) W High Reso sea (5} DROP Sonde (1) 4 Land TEMP (15) High Reso land (18) W High Reso sea (1)

BUFR TEMP DESCENT (54) BUFR TEMP DESCENT (4)




