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" Past, present weather.

®  Wind speed and direction.

® Amount of clouds, their gender and collections and the high base
®  Precipitation.

®  Dew point temperature.

®  Temperature.

®  Humidity .

® Atmospheric pressure.

®  pressure tendency .

n

Vision .

radiosound = plasiwl o5 J1g observations of upper air weather stations 3 s
: observed lp.é4

Temperature.

" Humidity .

Atmospheric pressure.

Wind speed and direction.
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HIGH CLOUD TYPE: cirrus (anvil-shaped)

4—'—""'_'—_—-

e MIDDLE CLOUD TYPE: Altocumulus with tufts (castellanus)

TOTAL 5KY COVER: 6/8ths

TEMF’ERATURE:}'S‘)C\

WEATHER: Thunder heard but
no precipitation at station —g

H

75

PRESSURE: 1010.4 mb
1047

Vouns PRESSURE CHANGE:- .8 mb

VISIBILITY: 3 statute km = _8 /\"“ PRESSURE TENDEMCY: rising then falling

DEW POINT:67°C —= O 7 5
/ _01 \\-WINDSPEED: 20 knots

LOW CLOUD TYPE: cumulonimbus
/ 1Knot=1.852km/h

S WIND DIRECTION: from the southeast

6-HOUR PRECIPITATION: .01 mm

surface synoptic weather station doeaw uib dasey) 73503 (3-1) Jo

Temperature is -48°C Height above sea level
is 1026 decametres (dam)

or 10,260 metres (m)

_ -4'8 216
-0

Wind speed is from 1 Temperature - Dewpoint
the west-north west spread (T-Td) is 15°C
at 60 knots

upper air weather station &;gls uib dase) 73500 (4-1) S
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low and high pressure in upper 3bla spu08 b asluy L temperatures ML
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Sgo JoiS5 Mg Ipn>lg 500 mbggime e wind speed chai sglud deyus 2
thermodynarﬁic s vertical cross-section of it JI Jusig dwlys cpe 0¥ atmosphere J!
JI 45Kalg upper layer of troposphere s air stability dwlys 0 WSS I < charts
weather forecasting ddos olu] & Weatiler maps | g Ud a9 ¢ foreéasting in it
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B Sequenced surface weather maps for several times .
® constant pressure maps for many upper layer .
n

cross-section map for atmosphere above specific location or above many

locations .
oSy Luls atmospheric pressure wslay joig 4ol maps JI dluds dssbia M (109
1) Gy JMUS (0 weather forecaster gulaius « cyclone and anticyclone 4 air fronts

plot a map forecasting in it about the new position of the fronts and there weather

condition
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: Coordinates in meteorology &5zl slo YU dwldl wlilasy! 2-1

&> «meteorology JU  ols in a co-ordinate (o) iy weather maps )

: coordinates ss ¢y ¢l 3 dg 2 g5

: Cartesian co-ordinates ( X,Y,7) g}S,lSJ‘ K REeS Y PLE.? 1-2-1

east g0 ezg OTigin point e looy X-axis g « &y,Las| idad origin point 4.8 555
U 5lgwgnorth polar g asxugorigin - point ¢y o Y-axis g  latitude U (5jlqg
X-axis ,Y-axis wlilas¥l A g354c90rigin  point ;s loy Z-axis Wl < longitude
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: P-coordinates (X,Y,P) el (305,51 LS oY) allas 2-2-1

Wawiw! o) dblus ;38T oysSw like earth dus Jo> y90 > (398 air motion equations
aMall 389 U3 g9 < (P) atmospheric pressure Jb hight JI Jies s3I (Z) vertical axis
et

air density 0 :&u>

change in atmospheric pressure 6 p

.change in height 0z
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X axis

p-coordinates (8-1) <

: Polar co-ordinate ( r,(!),?x) i)l oldlasY] ,nLL’:J 3-2-1

A LSl sl slye)l &aidd) latitude angle @ . earth JI ;S origin point 43
A(9-1) U « Lllas] sbowl a1yl daiddlg earth center ¢y 4Ll 1« longitude angle
. meteorology . dynamical studies U cwlia plladl l3a

polar coordinates (9-1) o

:Natural co-ordinates (S,N,Z) _saulall &ldlasY| ally 4-2-1

8 Laslay] sl slp)l point JI sis tangent JI g» S-axis g « 4oLl origin point 4dg

g Direction of motion s perpendicular (,35; N-axis . Direction of motion
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oo NS s perpendicular Z-axis « motion J| ,Luy J| azis (45X, positive Direction
. Stream line analysis I xlay this coordinates « (10-1) JSG « dl.ei ) 4=iag NgS

(e pgloall pliad (10-1) S
:Skew co-ordinates <8l,o3¥ oldloe| !nUé:} 5-2-1

coordinate surfaces JI &u> curvilinear coordinate system Jb pladl 13a dpd Sz 9
-1A) S ¢ (I) lades Z-axis sl (JSle x-axis oSy (5,5! danas ¢l are not orthogonal
Trough line 5335¥) s Jlol s Jlas < weather maps JI cowliy plad)l 1iag . (11
ol (Sed c weather charts Js Logalsl 5 lge Ridge line zlai¥l s cllisy
470 dxie (650 9 Ridge line 51 Trough line slx! iaL Y-axis Cu ¢ plladl gy Legis
{(11-1B) o < Y-axis e (s350c Z-axis g« east gou) dia LSls o95e X-axis g north JI

skew coordinates (11-1A) _|SCe
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P sl pli (11-1) S

:Weather Charts and weather data k| joliall ikl L3l 3-1

weather JI .5 a2 weather maps analysis JI (10 4> bicwly atasde (Sap b @b !
: luls synoptic weather observation ¢y 8355l elements
Cartesian coordinates JI Js slas¥U XY, Z slas¥l é o (maps) sl o .1
.weather concepts J¥. Ly pud w529 specific times 8 system
(wind & pressure) e weather elements U Lo SJlg a3l UW‘ plotting .2
-rama (945 B Lama dilaiy) weather prediction b d)Ua.»)U 96@5

Jlq time JI 4 Cartesian coordinates slaxe¥L weather charts & diagrams

os.m 1384 « constant ;LY jasy 3 ¢S variable )| oi» _independent variables )y

5 a2g5 G- < forecasting JI $ dasseinl maps JI g9 saxs
:variables J| sda Ul> s sleis¥U o weather charts &
Sounding Chart (s day 3l ¢ 928 < X,Y const. g Z variable (5 boais 1 Jo¥| &4l
lends

.latitude (P 4 longitude A :ius ctime (t) g positions ((P,?L) : Constant axis ™

.atmospheric pressure (P) 4! height (Z) : Independent variables axis ™

.weather elements: dependent variables axis ™

-vertical change in weather elements x.545 I thermodynamic charts Lxlial (109
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o9 ey B« Z & (X or Y) variable 4 (X or Y) const. (950 lascis 1asld| &4
: oliuo g Cross-section Chart

Pad 35S0 oYl

. positions ((P,?\,) :Constant axis ™
.atmo. pressure (P) g/ height (Z) g time (t) : Independent variables axis ™
n

. weather elements :dependent variables
Wind JI s Vertical changes )25 I « cross-section charts for single stations lsg
Tropicai J e pisdlly Tropical i Tsolated weather stations s distributions
. .cyclone
VP ST J._"L‘l‘.]l

.time (t) <tan ((p,)») The horizontal direction : Constant axis ™

. atmospheric pressure (P) 4l height (Z) : Independent variables axis ™

.weather elements : dependent variables ™

U Vertical distribution zuo45 3 padeinsy meridional cross-section maps il (1
U 4>Ladl vertical motion wé 3 5,8 iwdl Ly some 56 5 weather elements
relations between o9l 8lal Lyl ,ualy cpressure pattern in polar front

. temperature, atmospheric pressure and wind

:pleko sng synoptic maps lsgid « X,Y virables 3 Z const. (55 leass U] 4]
. height (Z) gtime (t) : Constant axis ™

. positions ((,A) : Independent variables axis ™

.weather elements : dependent variables ™

. mean sea-level maps g constant pressure maps gl Y

P dad 950y S

. atmospheric pressure (P) g/ time (t) : Constant axis ™
. positions ((,A) : Independent variables axis ™
n

. weather elements : dependent variables

wind sounding charts : gzl e

12
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:Wind sounding Chart Lls! Cl,g ooy bl 1-3-1
e Lld oY (Leli,lg Walaly de ) Vertical Wind distributions JI plotting ledg
Movements and physical JI 4! il this maps «(12-1) JS&J! « Hodograph JI

.structures of the atmosphere

Hodograph (12-1) <

‘Thermodynamic diagrams 4Swlosge ) cllalase ! 2-3-1
diagram JS& ¢ dalisea (pl)¢] (53559 S3amia 85.;1; 2o adiabatic diagram (s 3,ls 2

dry adiabaticy isothermg isobar : 9 bobsdl o gulme s o soow
o (13-1) JSKiJly ¢ Saturated humidityy pseudo-adiabat L3511 eslosdlg

.Tephigram
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: Surface chart LxlaJ! LSl 3-3-1

Surface s =ui I synoptic charts  » weather forecaster sa) leguis lga¥l 35!
b Ew> «MSL rﬂaps o legads LJL@JI sda ,iS1g weather U dlaxl! observations
atmospheric pressure J | zovary (Z=0) Mean See Level wis pressure pattern

o3 Jlal maps analysis dles g « Station level to See Level o Lud
ol High pressure sblu ;& ! Isobars lines Jb (s9luxs)l atmospheric pressure
sda Je GlIS ciyg . Fronts éil.&Sg Cyclones sl Low pressure _3blug Anticyclones
(# bydy data of Temperature and wind and weather conditions JI g maps J!
weather 4 &Sy cls 5 o) dilazedl sin @ front position (sl $ aslud I Jalgal

.maps JI oo ¢l 138 (0 (14-1) JSC2Jlg ¢ prediction in it 4 conditions
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Yecluded front Acia Q@

synoptic map ( 14 -1) <&

:Synoptic Charts of Constant Surface £old! &b gined) LS g0lull Wl 3-3-1

Geometric Ly 3! Geopotential Meters (Zg) wla>g: & contour lines |
1)U &)L meter

ZJg= £7= (1-0.00264 COS 2¢)Z

98 ~ T 2
(1+5)
g

m/s ol ¢ L8 Geopotentials height

m” o> height Z

.Ground acceleration which changes with altitude and latitude g

.The rate of the Earth radius = 6371.2 Km @

height of this surfaces o3 ads o 5 map for constant pressure surfaces <

maps the data of the Jl sin s =uiiy ¢ contour lines i bghs JSCio « lolgsg
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.las.all atmospheric pressure , temperature, humidity, wind speed and directions

.850 hpa 700 hpa <500 hpa <300 hpa « 200 hpa « 100 hpa : & &hgiwe]! oing

{
23 1% 129 132

scientifically & (,,3.518 «J upper levels maps of the atmosphere g ,J (hpa) wlasg Lozl

:meteorologically

Jos o 016 U3 height o (23U LY ,Las¥l ks 3553 Y air density : scientifically Yl
o> Lol w30 130 0 08 gz g U85 355 &les)! sng height JSU cwlia Geostrophic scale
any height $ vy I mapsJl JSJ Geostrophic scale

upper levels ()| a3 pressure as a vertical component Jlesius! : meteorologically LG
¢! o $3e2ll a=dl) Thickness JI Jlaiwl ¥ ¥ W ke JYor¥! S maps
:constant levels maps 1 a,“...,u‘zll Olead! 02 b ledg ¢ (b cpudasds (g

changes in weather J| v &Y P32 (0 andg high & low pressure J| S1p0 8ge s .1

-6)5’3 Low (309 dwdl Jguad jue L43lgag pressure center pad a5 .2
b dds Lo sg—iidd Loyas |81 Isobar | 51 Contours J! 91 Isothermal lines .3

Topography ;36 &5 s earth surface
.warm & col air ;S1,ag cold & warm air mass J! . ylas 4

16
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- high pressure ;51,0) Ll oo Sallglow pressure S .5

.with height lages 515559 surface Jl sis Ly 8uis 3571 L3 eSs wind speed e dals 8y9000 .6

s surface weather stations L3US oo ;250 81 4SS upper weather stations 4US .
Lo syl

EXAMPLE: Calculate the height of the pressure surface 850 hpa in Geopotential
Meters over Baghdad city (I) = 33.2° if you know the height = 1500 m.

17
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: Methods of weather forecasting 4=l 23! 5,1 4-1

ez JI 7Ly weather forecaster b Wl Ly forecasting JI dlos) slas¥l 4]
constant pressure Jlg « oyl saalg dlulusy]! surface weather maps (o dsgaa
o daa) gl (ame gBge (348 vertical cross-section maps Jlg ¢ Wls wlik sael charts
atmospheric pressure pattern Jlg iusl)l maps JI dlulu) daslia M5 (08 ¢ @3l54]l
3 5lSyig leslgslg fronts cUiSy c weather (o Lislys Lg anticyclones g cyclones Lnlq
dymn g JI d3LoYL (local wind Jlg Plenary session of wind Jlg « Lkélol clouds
aasdl 8 low 550 o) Sed! (e JI physics parameters Jlg natural parameters Ju
weather plg A5 s o a)MS.H 3 8,aall atmospheric phenomena JI (s

8,x4) weather prognostic maps JI gy ol Gpsg Slglas Je sleze¥l g forecaster
weather fronts g8lge syass e WSS this maps « 24 hour 4SO oI5 duss dua;

JI' g temperature ,wind : i weather elements yo Lasly lag dadgiel Basal!
.stability indices JIg Vorticity JI slacad slsl Ladlzl sda 4S5 ol (Sazg « precipitation
Slasdlly 8exdl B sk e 3895 Loy byudy wlegladl (e AL 39001 sda o2,
Badsey dasno d‘);Lo weather forecasting ides 1 « Ldg,xSIY il comlgadls
salan¥l Je 45,089 weather forecaster —u,aig 8ylag 5 e olu¥l d )il saialg

clgaly Plug oo ) o ope

tdawll ygal Bas Jl weather forecaster Ch:u weather forecast J| ,yua

. present weather J| Jbw A5 dbl>| bz 650 ol .1

weather forecast JI dahiy) climate situation JL &l ddyme Jo 550 o .2
Led 8550015 L) Byglmed] (3B LILg

kI oyos Al wilpadl dSie)l Physical laws JU 4l Gl Je 650 o) .3

.weather conditions
« probability JI faxe e Mol pois weather forecasting dJlus ) JI8,La¥ Uy joi Lag

s cddazlll sdd g sgmge e LIS JulSy 3u8s prediction e gl b GUA
:lealy  forecasting JI 5L d8s o0 & A1 JSLie)lg caslad! (o sl

.upper air observations g surfaces observations o L 5351 o ™

atmospheric motion and it JI 4S5 I Physical laws U 450 )1 ﬁ“'d‘ KW
50 b WL equations JI ) il Joldl ) & natural phenomena
one variable and another _po dslaiylly dS,iy)! interactions J| oo &80
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real J| ;ye shifting JI (e legs cadls equations JI &lli s oyl 1 oollacnadly

.weather

predication in weather conditions U w¥glee Jla )l ¥l whgaall b e o)1 Je
: gy oo WS (padliee two directions 8 (0SC

:substantive direction @

o< 8p=e)| mathematical equations J> s pgdy 3! weather forecasting g»
: direction JI s 8 dage)! oJL¥! 4alg catmospheric physics and it motion

:Numerical Forecasting .1

- forecasting equations JI |> 3 4x5L5 &85g aic yug 455 i computer JI plaseinl wiug
BYISY &9 .atmosphere motion JI 3 &S]l equations of fluid motion JI J= !
memory units in computer J| §,4lw §ygas 505 weather data 8 Jlas¥l J5lug
&l Jyg92e Mathematical and physical equations paseins Lose mely 339 pais 53!
CJ”"J analysis weather conditions U3 & sl lgia ylisey Symbols JI wlaglasl!
sos) isohypse lods Miga 8,liee]| weather conditions U §ys.0 @UX,H Jos Ll ‘59
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.o weather forecasting
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® determining the climate and weather tendency toward certain patrol in the
sequence of events, and to show the possible sequences in weather phenomena and

determine the trend line of the track time to climatic elements .

® identify similar climatic conditions in the past and show how similar developments

taking place in the present and the future.

® Understanding the relationship between the thermal conditions of the earth's
surface and the characteristics of atmospheric motion in seasons and during the

year.
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forecasting JI CuJlsl JI C8laay WU Lglw! (95w s3I synoptic forecasting s saiag
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weather forecaster g weather maps s soiay Wl Jgs 4dlé 3 leguls 2SI pimy 3l
s B dolesg Lles 8y 939 alall Blogladdl 8 090 O o sl < 800 Byg
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1o 399 5l 3llaing <ooma ey 6538 S aiitened] 3 weather J] adle 58 Los By
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main J| jasJ motion velocity J| sos ddy20 po S dslldl diay)l 8,001 Jasd maps
OF S e (eSO s o8 Gl 9S8 ¢ weather phenomena and destination

iy ¥ dale 8y9.0 weather JU ¢ da>Y dia) 8,8 Ldl> swyaiy weather phenomenall
1503 oo forecaster (60 () om adeg . Luwd daslite 8y9a) ol Juwe LI Randomly
:AJWI
: s»9 Main weather models .1
> 7395 « 4 daslye)l weather phenomena Jlg frontal depression jgks J>lpo ™
. (Evolution, youth, maturity, fullness, decay) &JUJ! johad| Jolyos ya
weather JI 0 lobay log bygh d>yog Lol LRSI s?db pressure pattern ™

.conditions

cold wave JI C‘Sﬁ":’ 9 The summer season in tropical JI 3 &oss | heat wave .
.cold and dry air mass 85l by sbiidl abl jamy 3 G W

n

od) 8wl @)ly 399 wase Indian monsoon
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: The Continuity .2

direction of the past weather JI za Current weather movement JI Lu, s soials
weather charts (o dwdd 3801 Jd=xdl ¢ Next destination to the weather g
atmospheric pressure J! ;51,45 velocity of main weather phenomena JI oo (e (S
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[(kinematic consistency ) s 139 &Sy §yg.a (Song Jasixe

liag Lds 85501 forces J| ma Lino (325 | ow The case of weather conditions
. (dynamitic consistency) JL su
09 o) oz maps analysis dawlgs w3 I all properties and weather systems
Conduction And J& .atmosphere J| 69 kel wllsa)l @0 harmony dl- <
turbulent exchange of heat, radiation, evaporation, condensation and

thermodynamic consistency Jb . b 1324 precipitation

: analogues .3
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next JI s (S ldog B gl mge 9l pge ans Leude anticyclones g cyclones g fronts Jl
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