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CLOUD
ABBREVIATION

DESCRIPTION
(Abridged trom W.M.O. Code)

DESCRIPTION
(Abridged from W.M.O. Code)

DESCRIPTION

(Abridged from W.AM.0. Code)

St or Fs — Stratus
or F

Cu. far weather, lite vertcal
development & flattened

Ci— Cirrus

Cu, considerable development,
Wwith or without other
Cu or SC bases at same level

Cs - Cirrostratus

Cb with tops lacking clear-cut
outlines, b distinctly not
arriform o anvid shaped, with
or without Cu, Sc, St

Thin As (most of cloud layer
SeMIranspanent)

Faaments of Ci. or “mares
taiis”, scattered and not
increasing

Thick As, greater part
sufficiently dense to hide sun
{or mcon), or Ns.

sheaves, usually not
i i i ke

Thin Ac, mostly sems-
transparent. cioud efements nol
changing much at a single level,

derived from asseciated Cb

Ac — Altocumulus.

Sc¢ formed by spreading out of
Cu; Cu often present also

As - Altostratus

Sc¢ not formed by spreading out
of Cu

Sc—Stratocumulus

Stor Fs or both, bul no Fs of
bad weather

Ns~Nimbostraus

Fs andor Fe of bad weather
(scud)

Cu and Sc (not formed by

Cu or Fe-Cumulus
or Fractocumulus

spreading out of Cu) with bases
at ciferent levels

Thn Acin ; cloud
elements contnually changing
and/cr occurnng at more than
ono lovel

Ci, often hook-shaped
gradualy spreading over the

Thin Ac in bands ¢« in a layer
gradually spreading over sky

Oversproading and Growng
denser, the continuous layer

Cb-Cumulonimbus

O[N] N WIN |-

D¢ | 11 ¢[o[DDD| -0

Cb having a clearty fibrous
{cimform) top. often anvil-
shaped, with or without Cu. S¢,

ST or scud

Olo|~N Ol Bl WIN [

@\IQ\XE\C\E f\\(\g"

and usually gasa
wholo

Ac formed by the spreading out|
©f Cu

not reaching 45 altitude

Ci and Cs. often in convergi

bands o« Cs alone; general
and growng

denser; the continuous layer

exceedng

Double-layered Ac, or & thick
tayer of Ac, not increasing, of
Ac with As andior Ns

45 alttude

sky

Ac in the form of Cu-shaped
1ufts or Ac with turrets.

Ac of a chaotc sky. usuaily at

Cs not increasing and not
covenng entre sky

citferent ievols: paiches of
dgense Ci are usually present

QR N[O [O]|HA W[N] =

ML INPNHIB L 22

cirriform cloud

Dense Ci in patches or taisted
remains of Cb, or towers tits

Oense Ci, often anvil-shaped

sky and usualy thickereng as o
whole

Ci and Cs. often in converging
bands or Cs alone; generaly

Veil of Cs covering the entire

Cc alone or Ce with some Ci o
Cs but the Cc being the man
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+ ——-20(w cosd-v sind) + E, ( [I-4-1
\_ayt_, LSX oy azj%_a/ p 9x ¥( i (1))/ Lyx_,( )

time advection curvature p ressure Coriolis friction
dérivative terms terms Gradient terms
2
\Z_:t?_/: _i% -y g—;—w %, t t;n(b — u:;— %Z—i -2Qusing + F, (11-4-2)
— ' B e
time advection curvature p ressure Coriolis friction
dérivative terms terms Gradient terms

S sandl olatyY) 8 ad 5 Lalia Y alag

ow ow ow ow u’+v? 10P
- Ho VoW - == -2Qu cosd + F, (11-4-3)
\_Y_/ “w 9X wy Z, Ha_/ poz - o
time advection curvature  pressure  Coriolis friction
Dérivative terms terms Gradient terms

i sl S uabipall Aslaal)

oT OT OT 1 dH
=-U—-v +w(y —yq) +—— 1-4-4
Pox Vayor TV —vad + -5 (11-4-4)
=y oT v oT 0TOT + n
—— —_— w 'yd —_—
X 9 dz ot
&0y 0zdt 5, G,
time advection dry diabatic
Dérivative terms adiabatic  heating
term
9p 9p 9p 9p du , ov  Ow
—=—u—-v—w—+p(—t—t+— [1-4-5
ot oX oy OZ /p&?x dy 0z ( )
J
' Y
'~ time advection divergence
dérivative terms term
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time advection
dérivative terms

PA| Jlsg dalea

dp
(II-4-7) i m

AL ) Hlad) dalas

NRT=PV=> p== =  p=pRT  (II-48)
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Dataset
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data visualization

e (e arima sledial
statsmodels.tsa.arima.model
p=4,d=1,9=1

Gkl (e 80% <zl

0 %20 da) e sl Aalaay oLl
rmse Uadll Clua 5 <UL

rarima gagal sle i

from statsmodels.tsa.arima.model import ARIMA
df.index = df.index.to_period(‘'h")

model = ARIMA(df, order=(4,1,1))

model_fit = model.fit()
print(model_fit.summary())

: 5 gz gadll Gy Ales

from sklearn.metrics import mean_squared_error
import warnings
from statsmodels.tools.sm_exceptions import ConvergenceWarning
warnings.simplefilter('ignore', ConvergenceWarning)
x = df.values
gize = int(len(x) * 8.88)
train, test = x[8:size], x[size:len(x)]
index = index [size:len(x)]
history = [x for x in train]
predictions = 1ist()
for t in range(len(test)):
model = ARIMA(history, order=(4,1,1))
model_fit = model.fit()
output = model_fit.forecast()
vhat = output[8]
predictions.append(yhat)
obs = test[t]
history.append(obs)
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2021-11-24 11:00:00 9.438881 9
2021-11-25 06:00:00 12.175901 12
2021-12-01 09:00:00 0 0
2021-12-01 21:00:00 3.001713 3
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Résumer :

Dans ce travail, un algorithme d'apprentissage automatique a été utilisé pour prédire la
vitesse du vent dans la région d’Ouargla, au sud-est de I'Algérie. La vitesse du vent a été
prédite & partir des données enregistrées antérieurement. Plus de 8 700 échantillons de
données horaires sur la vitesse du vent ont été collectes a partir de la station
météorologique d’Ouargla pour l'année 2021. Les données ont été réparties en 80 %
d'ensemble d'entrainement et 20 % d'ensemble de test pour expérimenter I'algorithme
ARIMA. Les valeurs de L'écart quadratique moyen (RMSE) ont été utilisées pour mesurer
la précision de l'algorithme. Nous avons constaté que la valeur d'erreur du modéle est
RMSE = 2,114, ce qui est une marge d'erreur acceptable et peut étre encore améliorée.

Mots-clés : Vitesse du vent, Prévision météorologique, Modeles statistiques,

Abstract :

In this work, a machine-learning algorithm was used to predict wind speed in the region of
Ouargla, southeast of Algeria. Wind speed was predicted from previous recorded data. More
than 8,700 samples of hourly wind speed data were collected from the Meteorological
Station of Ouargla for the year 2021. The data were splitinto 80% training set and 20% test
set testing set to experiment with the ARIMA algorithm. Root Mean Square Error (RMSE)
values were used to measure the accuracy of the algorithm. We found that the error value of
the model is RMSE = 2.114, which is an acceptable margin of error and can be further
improved.

Keywords: Wind speed, Weather forecasting, Statistical models, Machine learning, Ouargla



