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Current State of the Atmosphere

Get to Know the current State of the Atmosphere

By Knowing the current State accurately you can
do short range forecast.
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Current State of the Atmosphere

Surface Charts
Upper Air Charts
Metars, Synops,( Ship, Aircraft, Police ) Reports
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Observe Weather Elements
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e Analyze !

Types of analyses performed :

Isobaric analysis

An isobaric analysis involves the construction of lines
of equal mean on a geographic map

Isotherm analysis

[sotherms are lines of equal temperature drawn on
weather maps


http://en.wikipedia.org/wiki/Sea_level_pressure
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Upper air trough




Advection

The term advection refers to the transport
of something from one region to another.
Meteorologists are most interested in the
advection of variables like temperature,
and moisture .
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_»The arrows are and the horizontal lines

are isotherms (lines of constant temperature) in
degrees Fahrenheit. Maximum advection when winds

perpendicular to line, and zero advection when
parallel
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http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/wind_vectors.rxml?hret=/guides/mtr/af/adv/adv.rxml
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~ Air Masse
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~ Cold Front

* Cooler air displacing warmer air

* Fastest moving of fronts

* Steep frontal surface marked by cumuliform clouds
* Can produce short-lived heavy precip, t-storms




* Warmer air displacing cooler air

* Move slower than cold fronts

* Gently sloping surface marked by stratus-type clouds
* Can produce extended periods of precip






http://www.parstimes.com/MODIS/cyclone_gonu_1km.jpg

Hurricane Climatology

1. Warm Water SST > 26 C (80°F)
2. A surface low with unstable air and deep moisture.
3. Low wind shear
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Weather associated with tropical cyclone
* Floods

* Strong wind

® Storm surge
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NWP model Products
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What is NWP Model?

* Take the equations that describe atmospheric processes.

* Convert them to a form where they can be programmed
into a large computer.

* Let the computer to solve them

* This is called a “model” of the atmosphere
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~—What do we mean by “solve the
equations”

The equations describe how the atmosphere changes
with time.

For example, one equation would be

T Change
Time

= Solar + Condensation + Convection

+ Evaporation + Advection+......
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NWP Concept: General overview

NWP consists in :

e Subdividing a chosen geographic 3D area in thousands (or
millions) of little cubes.

3D cubes of the atmosphere used by NWP models
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 NWP concepts : Global models

* Global models resolve atmospheric equations on the whole glob.

* They can not use very fine resolution because of computers
limitations.

* Because of their weak resolution, they can not detect small scale
phenomena.

* The most popular global models are :

e ECMWEF/IFS (partially public and received on MDD) :

NCEP/GFS (completely public) :

Météo-France/ARPEGE (not available on the net).

German DWD global model.

METOFFICE/UKMO Unified Model.

Japan Meteorological Agency JMA Global Model.

* Global models are used to forecast general synoptic circulation and to
provide Initial and Lateral Boundary Data for Limited Area models.


http://www.ecmwf.int/
http://www.ncep.noaa.gov/

- NWP-Concepts : Limited Area M
(LAM).

They are widely used by Weather Centers over the world.

The most popular LAMs are:

HRM (used in more than 30 Centers and universities)
ETA (used in more than 50 Centers and Universities).
MM5 (AFWA and more than 20 centers over the world).

ALADIN (Private Consortium guided by Meteo-France : 15 European and
north African countries)

COSMO / LM (COnsortium for Small scale MOdeling guided by DWD).
HIRLAM (Private Consortium : Scandinavian countries and Spain).

NMM / WREF (the next generation LAM model taking advantage from both
ETA and MM5).

COAMPS, RAMS, RUC, ...etc.



NWP Concepts : Initial Data.

* The actual situation used by the model to start integrate equations.

 [tis created by techniques called data assimilation.
* The information used to create initial data are:

e GTS data (Conventional observations) : SYNOP, SHIP, BUOY, SYNOR, TEMP,
PILOT, AIREP, AMDAR, ACAR, SATEM, SATOB).

e The process of initial data creation (analysis and data assimilation) is
more complicate than the forecast model itself, and more consumer
in term of CPU time.
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mean orographic height of GME for grid points close to Mont Blanc
GME ni=192  meaon height: 1987, range: 428, — 4570, std: 743,
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NWP Concepts : Meteograms

Meteogram based on 20050228 00:00 {1 hour intervall) for ABU—DHABI Metecgram based on 20050228 00:00 {1 hour intervalld for DHAFRA
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- Guidance in Using NWP

1- Verify each of the models you are intended to use
2- Use different NWP sources, as many as you could
3- Remember the error margin when you do the forecast



~__—Frrors of the NWP- =

—

Due to model formulation.
Due to uncertainty in the initial state.
Due to errors in lateral boundary conditions.

Due to uncertainties in soil fields (soil
temperature and soil water content, ...).
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Observation Coverage - MAIN

Synoptic land stations and ships

Manned (red), automatic (green) land and manned (blue), automatic (cyan) ship
Time of Analysis: 2007-10-14 00 UTC First/Last Obs. 23:00 - 01:00

Total number of obs = 13934

150°W 120°W 90°W BD°W 30°W  D°  30°E  BD°E  9D°E 120°E 150°E

30°8 gf i — s L
g:.'{f: o . '_ .-‘:;?
B0°S ' — . . . ' BD°S
i i T Hﬁﬁmp -\J_.‘__'_"—-\._
B e e i, N Ve o R e

150°W 120°W SD°W  BD°W 30°W oe 30°E BD°E S0°E 120°"E 150°E

42




uoys

Observation Coverage - MAIN

Drifting buoys

Time of Analysis: 2007-10-14 00

Total number of obs = 3330
15[!“‘4'!' 120°W So*W B0D"W 30°W
._"a : - b .

UTC First/Last Obs. 22:30 - 01:29

D°  30°E  BD°E  90°E

TS

120°E  150°E

e

S

e BO°N

g#’ .

~apeN

-
et LS e e,

150°W 120°W SD°W  BO"W 30°W ne° 30°E  BO°E  ©0°E

120°E 150°E




g — .

30°N

a0n°s

Observation Coverage - MAIN

Land and ship radiosondes
Land Temp ( 572) Land Pilot ( 192) Ship Temp ( <) Ship Pilot ( 0) Dropsonde ( 0) Mobile ( 0)
Time of Analysis: 2007-10-14 00 UTC First/Last Obs. 23:00 - 01:00
Total number of obs = 768
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ircraft me

Observation Coverage - MAIN

Aircraft reports
AMDAR (cyan)/ AIREP (red) / ACARS (green)
Time of Analysis: 2007-10-14 00 UTC First/Last Obs. 22:00 - 01:59

Total number of obs = 27648
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r orbiting

Observation Coverage - MAIN

1DVAR Temperature retrievals from satellite

NOAA 15 (green) NOAA 16 (blue) NOAA 18 (red) AQUA (orange)

Time of Analysis: 2007-10-14 0D UTC First/Last Obs. 00:00 - DD:DD

Total number of obs = 2440 noaal5: 0 noaalb: 1164 noaal8: 874 aqua: 402
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“Primitive” Weather Forecasting Equations

Zonal wind:
P =pRT IHeal Gas Law (Equation of State) ou o on_ ou_ o)
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A set of computers that work together so that they ‘
can be viewed as a single system.
Unlike grid computers, computer clusters have each node set to perform the same task, |,

controlled and scheduled by software.

™~ AV A W

ZIBWW ZKJNWI K‘IENGHI 2x Jmﬂl 2x306GH: 2 x306GHz ZIJOSGW 2 x 3.06GHz
Xeoh Xeon Xeon
|GD 106 1@ 168 168 168 166

pdcc Cco-0 - Cco-2 Cco-3 Co-4 Co-5 Co-6

Ny e
2a

’ 2o
i

o h EEauas
ta

M GEAses
A

-

Co-14 Co-13 C0-12 Co-1 Co0-10

ta

2x306GHz 2 4 3.08GHz ZlJW! 2x306GH: 2x306GHz 2x3.06GHz 2x308GHz 2x3.06GHz
Xacx) Xeon Yeon Xeon Xeon Neon
1GB 168 168 168 168

v

o Y




NWP Wave
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Tsunami models

Sea Height Simulation by COMCOT for 1945 Earthquake, t= Osec
28 . . . ' ' T T

z

16 COMCOT IHC v1.6 © Early Waming and Wave Group(NWP Section)

52 54 56 58 60 62 64 66
Long [°E]

68

meter

Tsunamis are often no taller than normal wind
waves, but they are much more dangerous.

Wind waves come and go without flooding higher areas.

Water flows in a circle.

Tsunamis run quickly over the land as a wall of water.

Water flows straight

Even a tsunami that looks small can be dangerous!

Any time you feel a large earthquake, or see a disturbance in the
ocean that might be a tsunami, head to high ground or inland.
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