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Z(m) | Y (km) | (km)X | s idaaal
s

811 812 3543 | 120301 | ol Fadll ddass

(890) | (247.2) | (991.9) s — el

385 45 3 gall duidagll AN 2 jaiadll
PJax Syail) Liagal) Uadd) du)a 1.2.5
Ll ol Al A g o IS dila 40ally B3la shlidl 3 lilial) Lasas s
MY dad) 8 lliadl) jhad duyly Jae <55 ddlle 5ady iy (les averses) 4bly jUaal
DA (e @llg gl (gouadll jUaal) il opa
(¢2018-1983) 85all dass dasa b gyl daasall HUnal) olia pojsi duys @
(Gaussen) (s (sil8y (Guembel) Jule (g3l Aalaial) & Lial ZaDhall cpulgall jlad) e
.(Gamma) s (La Fréchet)
JBadaae duie) Colyid DIA (gondl) daagll jUnaY) dasd 5age i @

gelal aniyi 33y elldg dpagall culladloal) ad iify @
(32018-1983) 5534ll duwss dana (B PJ 3l dragal) SUadY) olia aiigh Ay

inia b il o2 Jich lidd dyhaall Cililaeal) (e (ggeadll dagall HUael] a oz haSa) ey
A A (gyeail) daagll Sl agie o Jyeanll by
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Lo dbnal — (gpadll Lsogil] SLae¥) aujsi 1128) G
22018-1983

140
120

100

80

60
2 A am— gl Ga ol ey

40 ‘A ' A | ) , v
v W W (6 il gl st o e

20

M N NN OO I n N S 0O 9 NN S SN~
00 00 00 0 O OO0 OO OO0 OO O O O O O o o o «
b | h d { \ d 1 7 T T 7 T O O O O
< O 0 O N & ©U 0 O N & VW 0 O T T T
0 0 00 O OO OO O O O O O O O o N <& O
A OO 0O OO OO O OO OO O O O O O O «w o «
YT o = H " A NN NN NN O O O O
N N N N
Q\}.\uﬂ\

21984 dice 2la119 (symaill Laasl) Lailill 2ais <T@

Al (e L 35 DA Aiidiay Aodiiie (ggemill collailoall 1S o

22016 s ale 23.1 o 508 Laagl) cullailcll 40 &1 @
(Fréquence au Non — Dépassement ) 325l dad 5yt JSI Gles

i —0.5

FND =
N

e
soaill aapll =F
8 yax'ial) any=|

Ll Joba = N
Pmax Syaid) dsasd) HUaedll Ll Jaugie ) Ak

L Sydgall loa
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6@)1,}&.0]\ ub;.a‘}“ -

CV:‘):\L..\]\L_\A&A -

0.999/ 0.99/0.9 sl cus Py gy A zhaind =

(+2018~1983)5ill dsis Lass (3 By cspaill asll v :28 ) Sy

Faa il Pimax(mm) an,l
0.577 20.7 1
0.645 23.1 2
0.668 23.9 3
0.697 24.9 4
0.697 24.9 5
0.848 30.2 6
0.851 30.3 7
0.877 312 8
0.882 314 9
0.888 31.6 10
0.891 31.7 11
0.911 32.4 12
0.922 32.8 13
0.948 33.7 14
0.957 34 15
0.962 34.2 16
0.962 34.2 17
1.017 36.1 18
1.017 36.1 19
1.045 37.1 20
1.045 37.1 21
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1.065 37.8 22
1.125 39.9 23
1.182 41.9 24
1.211 42.9 25
1.271 45 26
1.357 48 27
1.445 51.1 28
1.668 58.9 29
1.668 58.9 30
2.474 87.1 31
2.785 98 32
2.817 99.1 33
3.385 119 34
3.388 119.1 35

(Hyfranplus) gzl alaaiul dald) Hladl @ o)

(Prmax ) Esall duagad) jUadd) bugia clus o

53

P. =
jmax N

=45.66mm

:(L’écart type) Slaall Cilaid) Glus @

5 =+/62

2
X; — X
5?% = la variance = Z(lel)
6 =4/0%2 =263

(Coefficient de variation) il Jalaa Glus @
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cv=22253_ 05
x 457
cGilady) Joles cilus o
Cs = 1.84
:blawsi¥) Jales cilus @
Cx = 4.67

:(Hyfranplus) galiy Jletials PJ,q, Goadll diagdl jhady) ad maaial o
148 JlaaPjmax ad iy Lid (Hyfranplus) gy Jleaial
a=95%
:(Gumbel) Juls o5

F(x) = e—¢ "®7™
LTS
(Non dépassement) <usliia ye 235 2 F(x)
(Ajustement) (Lasdll Clalaa X<
@4‘9.1
y = a(x —xo)
f AN JSAlL oS Jule G538 vy
Fx)=F(y)=e*"

GEECN

Y spxiall Chgliia yuall aayill =Y
Y spaiall Cigliia uall aall = F(y)
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raad oagle yugll luall (Hyfranplus) geeli Jleaivlg

a = 14.67

p = 35.33
(X) Dl psae o 235l gy Gua (Hyfranplus) geliy Jlesiuls dule o Jiay oo
(:2018-1983) sxiaall 55all cllyg (V) liall jons o (gpumill diagall UaaYly

degs dhanal Juolé (35ild 55, PJMaX (gpeaadll dsogal] jllaa¥) inie 21253, Ji
a =95% 4& Jaw

Pjmax station tebessa (1983-2018)
Gumbel (Maximum Likelihood)

22[] 1 1 1 1
200 7--1  Observations ““ """""" -
— 180 +--1 Model |- o g
£ g : : : : : :
£.160 - Conf. Intl_ 95% .
@ 140 -
w 1 1
21201 : .
z , : |
= 100 - v .
=] : !
5 80 s : e
s 60 : : :
m ] ' '
E 401 ' : ;
o , . : :
20' T i ' '
0 : : Z Z Z
20 r & & & & & & & d
(o] L ] (=] (=] (=] =] L [n7]
(=] = Ly (=] =] (=] Ly (53] i
=] =] =] 5 ) ] =2 =) @
[ ] [ ] [ ] (] [ ] [ ] [ ] O (]
Mon-exceedance probability (Mormal paper / Cunnane) SHYFRANPLUS

(Hyfranplus) gzl alasiul cald) Slasl @ jaad)
teie] 25 il Pjmax asdl Bagall <y
dalee 389 Guemble dxle (g8 Gulayy dudi ddase & dlscsall Pjmax ol 8agall )i aaa
sl gl

-u

F(x)=e"°
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Gumbel J 8aaaall 8yziall 2 U
emaill ol s F

r Ul Jgaall 8 mamge g4 LS (Hyfranplus) gl Jlexiul 13 Sy

4 Jlaasg ol Cilisal Jualé sin aad/) (PJMAX) aiil b252ll il 229 a8y Jpas

a=95%
Pimax FND a5l Cilgiadl s
68.4 0.9000 10
92.6 0.9800 50
103 0.9900 100
113 0.9950 200

(Hyfranplus) gzl alaaiul dald) Hladl @ jaad)

(Khi deux ) olaie Jaxics Jaele (5g3l8 LnDla (e ST

N
(Effectif observé de classe i) 83gayall Ul =ni
(Effectif théorique de classe i ) 4kl <ball = Npi
¢ s (Hyfranplas ) meliy Jleatinlyg

x? =11.40

(nombre de degrés de liberté) V —lus

116



Lybally Lalal Lty .5

V=k.—p—1

(le nombre de classe ) <l sae = K
(nombre de parametres de la loi ajustée) Jaxall (5lall Clalaa 22 = P

: aas (Hyfranplas ) gebin Jleaisby

(niveau de risque ) shall (sgiwe 0 lus
FND =1—a = 0.95

a=0.95
%95 Fauiy Jssba dug el Liall Jucle 058 o) (5l Agaie dadaiall J2hy X2 (3)

:(weibull) Jus 058

K\ -
F(x) = (e—x ") = eCe/nt/ )7k

( Non dépassement ) cagliia e 235 2 F(x)

(Ajustement ) Jazeall O lalas = x<K
@4}.}
u=k(x—x)
(Valeur dominante) 4l 4edll = X
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Y=u
raad oagle yugll leall (Hyfranplus) geeli Jleaivlg
a =15192
C =192
Gl Hsaa o 2350 miags Cus (Hyfranplus) gl Jlasivls Jus ad Jiaiy 98
(:2018-1983) sxiaall 55all clldg (Y) Clisadl jsan o (gpuail) Laasdll HUadYly (X)
deas dhanal i (il (585 PIMAX (gpeadl] Liagsl] LY inie 11358 S

a=95% 4& Jlaa

Pjmax station tebessa(1983-2018)
Weibull (Maximum Likelihood)
220 s — T S e T S

E 200 4--{ Obsemations |---tooeooodeooooodod
— 180 | Model ' : ' ' : :
= Conf. Int. 95%
& 160 1 !
& 140 :
2 :
= 120 - :
@ 100 :
2 80 : :
S 60 : : :
% 401 : Z Z
5 2] : : : :
o 01 ! . Z Z Z
20T & & o & o & & &
= Ly = = = = [} L (a7}
= = L =] [ = L [u7] (1]
S S = & 0 D ® ® =2
= [} = = o = L} = =
MNon-exceedance probability (Mormal paper / Cunnane) SHYFRANPLUS

(Hyfranplus) gl alaaiul Gald) jlas) @ jaadll
teie] 25 il Pjmax asdl Bagall <y

dalea 385 (weibull) duy O$8 Gubty dud dase 3 Al Pjmax sl 8agall )i aas o
rAallal) aygall
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F(x) = (e‘x_k)n

(Ajustement ) Jaeil) c elaa 1 K
sl gl F
t AUl Jgaall 8 maage 58 LS (Hyfranplus) geliy Jleaial 138 o

48 Jlaasy ool Cilisal i cuns add) PJMaX)) aidl sosel) <l :30ad) Jpan

a=95%
Pjmax FND 235l lgiad) s
80.20 0.9000 10
106 0.9800 50
115 0.9900 100
124 0.9950 200

(Hyfranplus) gl aladials Gald) Slasl @ jaadll

(Khi deux ) olaial Jaxios odad Ol dmdia (e SH)

(Effectif observé de classe i) 83 gua yall i3l =ni
(Effectif théorique de classe i ) 4 kil <.l = Npi
: a3 (Hyfranplas ) geblin Jleaialsg

x% =26.94
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(Nombre de degrés de liberté) V clus

V=k.—p—1

(Le nombre de classe ) <l axe = K

( Nombre de paramétres de la loi ajustée ) Jasall (53l Gilalas 232 = P

: a3 (Hyfranplas ) gebin Jleaialss

(Niveau de risque ) shadll (s5iwe 0 Glus
FND =1—a = 0.95

a=0.95
%95 Lty Jsiie dusg el diall b (58 O () Usiie dilaiall Jals X2 03
:(Gamma) L& o8

K\ -
F(x) = (e™™)" = eG/m/i07

(Non dépassement) cigliia j& 2333 7 F(x)

( Ajustement ) Jaaasl) C lalea ¢ XK

@4}\
u=k(x—x)
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(Valeur dominante) 4ulll daall = X
Y=u
s oasloyugll leall (Hyfranplus) geliy Jleiubs
a = 0.097
y =4.43
(X) Slpdl jaae Ao 2350 miagy Cus (Hyfranplus) geeliy Jlasisls (odujd s Jidy ok
(:2018-1983) sxiadll 55all cllyg (Y) clisall jsmn o (goumil) dragall HUaall

degs dbnal Lole (35ild 335 PJMAX (gpeail) duagsl) jUaod) inio 2[4y S
a=95% 4é Jlaw

Pjmax station tebessa (1983-2018)
Gamma (Maximum Likelihood)

240 . .

220 1--1 Observations ”** """"""
. 200 1--1 T I R e R AEEEEEEEIELLEEEEEPRatl
E 180 1--{ Conf Intl. 95% : ; ; ; :

‘@ 160 1 - :
b :
o 140 ~ .
s 1
2120 :
S 100 :
= B0
m 601 :
E 1
o 407 !
20 +
01 . : Z

20 - & & & & & & & 3

(=] L o (== (=] (=] =] L (53]

(=] [} ') (=] =] (=] [T} (53] ()]

= = = & ! © 22 @ @

L] L] Lo} [} L] L] L] [} L]

Mon-exceedance probability (Mormal paper / Cunnane) SHYERANELUS

(Hyfranplus) gl alasiul Gald) Slas) @ jaad)
teie] 25 il Pjmax asdl Bagall <y
ilae 335 (Gamma) Lle (j5ilE Gubis duet ddana 8 Alasall Pjmax il s2sall i auaas

3l ol
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F(x) = (e‘x_k)n

HGETEN

(Ajustement) Jaaeall Clalza @ k
el gl : F
t Al Jganll & miage 98 LS (Hyfranplus) geliy Jlasiul 138 2

48 Jaasy lonpill Cilisal Lle auwn ady) (PJMAX) audf 5252l culyid 231 ad) Jpaa

a=95%
Pjmax FND a5l Slgiad 22
74.7 0.9000 10
100 0.9800 50
111 0.9900 100
120 0.9950 200

(Hyfranplus) gl aladials Gald) Slasl @ jaadll

( Khi deux) glaiel Jasivss b Gsilall Gadla (ya S

i=1
LTS

(effectif observe de classe i) =ni
(effectif théorique de classe i ) = Npi

:aa (Hyfranplus) geelin Jlasialss
x?=21.91
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(Nombre de degrés de liberté) V <l

V=k.—p—1

(Le nombre de classe) <l e = K
( Nombre de paramétres de la loi ajustée ) <liall 2xe = P

:a (Hyfranplus) gl Jlasialss

(niveau de risque ) haall (gine 0 clus
FND =1—a =0.95

a=0.95
%95 Lowiy Jsska dug yrall Limll Lele 053l ) (ol Agie dadaial) Jala X2 (3

:(Gauss) wugd O $l8

Y=ax+B
X=Xx+ub
duall awgia 2
O Byia 3

rand asleyugll Gleall (Hyfranplus) gl Jlesiuls
X = 45.66
u=26.3
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SUaa¥ly (X) bl jsaa o 235l g Cus (Hyfranplus) gl Jlastinls (s o Qi a5k
(62018_1983) Biaall w «ﬂlﬁ} (Y) Gilual) B LA" Lﬁ}"éﬂ\ z\:mj.._\]\

Lot Aaadl st O9l8 33y PjMax  (gpeaidll digdll JUadY) Jaie:15 &) <

a=95% iz Jlaas

Pjmax station tebessa (mm)

Pjmax station tebessa (1983-2018)
Mormal (Maximum Likelihood)

190 , |

1701 Observations |7 [ ” """"" F o T """""""

150 T Mndel I ======="=" ': """"" asseTEEees | ':' """"""
E 130 {-- Conf Int. 95% |---F-----=--i-orormmmedresesomnonecnnncbonenneaa ST

---------------------------------------------------------------

------------------------------------------------------------

-----------------------------------------------------

_____

_____________

_______________

__________________________

--------------------------------------------------------------------------

------------------------------------------------------------------------------

----------------------------------------------------------------------

_____________________________________________________________________________________

______________________________________________________________________________________

:
:

:
= &
= Ly
= (]
S S
[} Lo}

(Hyfranplus) gl aladials Gald) Sladl @ jaadll

tie] 235 il Pjmax asdl Bagadl <y
Aales (389 Gaussen (pusd (538 (ukaiy duwtt ddase 8 Aasal) Pjmax aal s3sall <l aaaas o
1 dul) tﬁ»ﬂ\

Y=ax+B

t A0l Jgaall A miage 98 LS (Hyfranplus) gl Jlasiul 132 2
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48 Slaasg Sl ill Cilisal uagh cacen i) (PIMAX) aid] 252l lsié 232 2y Jpan

a=95%
Pjmax FND 5l il 2
79.4 0.9000 10
99.7 0.9800 50
107 0.9900 100
113 0.9950 200

(Hyfranplus) gl aladiuls Gald) Hlasl @ jaadll

C“’L’)" Jleatinly ‘ﬂhj Y alaal) Calisa Plinax Li}‘“w 2\:"‘15:‘5\ JLL"S-” (‘:‘5 C‘-..‘M:‘ Az
AU J glaadl d Lede Jhanial) 23881 addlS 25 (Hyfranplus)

(Hyfranplus) geliys wlasiul (PiMax) cgpmdll duagll jlaedl ilas ¥/ il @ilii 33 o) Jpa

Pjmax (gpemil) Zpasall jlaadl las) Jaaeil

45.66 (X) olead) Lansgiall
26.3 (0) @bl il ny)
36.1 (Médiane) Jasuw oll
0.576 (Cy) ) Jalas
1.84 (Cs) Bl axe Jalas
4.67 (Cx) Hlws) Jalas

(Hyfranplus) geliy aladials Galdl jlail @ jaadll

Cuilsdl) Calise Jlarinls (PJMAX) (spaill duagsll jUae¥) moniai zilii asle 34 ad) Jpaa

Guassen Gamma weibull Gumbel aa )
c VI A o c o vl o L
4566 | 26.31 | 443 | 0.09 | 192 | 1058 | 35.33 14.67
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- o

:(Pjmax) §smadl) 4l jUadY) asuad (uilgd Ajlda

(Pimax) 35l &aasdl HUaa¥) ad) Slaa¥) daill 8 Alexiced)) Cplsdll dada (530 e Sl
P A Joandl e duass Jaatl) & Jaxiesall (Hyfranplus) gl alasacbyg

Pimax o Hlms¥) Jaasil b Aloxiedll Gl adla 30 216 285 (<

Comparison criteria of the distributions st
Freturn period | IT: 100 WARMIMG | The decizion-support gpstem [ comparison criteria as described in the HYFRARN
menu ] iz still being developped. It should therefore only be used as an indication.
Sample zize : I 35
Model Mb param. xT PiMi]) PMI | 2) BIC AlC

Gumbel (Maximum Likelihood) 2 102.850 25.00 82.99 313.045 309.934
Gamma (Maximum Likelihcod) 2 110,533 25.00 16.61 316.262 313.151
Weibull (Maximum Likelihood) 2 114,387 25.00 0.40 323.735 320,624
MNormal (Maximum Likelihood) 2 106.899 25.00 0.00 334.350 331.240

| PMi] : A prior probability  P[Mi | =] : & posterion probability [Method of Schwarz) BIC : Bayesian information criterion  AIC : Akaike information criterion

Fonderated mean by & posteriori prabability of quantiles I‘I 041743

Ok I Printing

(Hyfranplus) geelin alasials daaldl 5las) @ jaadl)
Laal) o) (gl ey Gan (Nb param) dsesdl DA (e s Gilal) lasl L
& Alaxioual) Glgal) Calidal (N param) geall 8 dadll of Joaall 138 & Laadls o<1y S8V
Alasioad) Guilsall Gt (18 alindl Gand by diglasia ( Pipgy ) al Slany) Jpanill

apall Ludlie L Slaa) Joaal
:8agal) cuyid IMA dlariecal) (uiledl) CaliAAl P 3355 Jagie ilus

(Hyfranplus) geebin alaiuliy c¥oleall Cilidas Py sl Laasall HUadYl af mosiad e
daasall SUneY) o Jaugie  hatiuls ans asks (gyeail) daagdl) jUaeY! ail Bagall i e Jgaaalls
o) dsaal) Lhil) 3 miase g LS sagall b DA dlesiendl Gilgdl) Ciidal Pjmax  (ggeadl

(35
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Cuilgdll Cilise Jlarinls (PJMAX) (gpeaadll duagel) ylaa¥) asil 5352l clyid asile :35 a8y Jpaa

Guassen Gamma weibull Gumbel 5agall ol id
= S(PJmax) ad | s APjmax) ad |  ae o« (Pjmax)asd a (Pjmax) asd ()
79.4 74.7 80.2 68.4 10
99.7 100 106 92.6 50
107 111 115 103 100
113 120 124 113 200
(Hyfranplus) gzl alasiul dald) Hladl @ jaad)

e Jeaniy puail) duasall HUadY) o Jansgia Sy 258 (35 ad) Jpand) o DLy

(36 a3 Jsandl ladl) A aotul

Sopell ofyid (PIS dlaricadl) Spifsdl] Cilisal PjMaX  gpaadll duogdll jlhas) asi busgic :36 ad) Joaa

200 100 50 10 () Ba5al) i
117.5 109 99.57 75.67 (a) —Pjmax 235
(Hyfranplus) gzl alaaiul dald) Hladl @ o)

S Ay 2.2.5
1Byaad Baal Lanidl el Glus @

b
Ptc = P]max. (ﬁ)

822 yiall daagal) chladlual) =Ptc

Q) 8ae =T
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0.37 aiaid culs Jalaes =
Gatl) daagal)l calladluall =Pjmax

L dhana 9 (JLs¥)) 500 jiall duagel) lbaileail) 50 237 Jpon

200 100 50 10 235l b
(Rad)
117.5 109 99.57 75.67 Pimax
5y 5l (g3ucadll jUnaY! @ Jilsll 5
Je Ll
27.02 25.07 22.90 17.40 0.5
31.72 29.43 26.88 20.43 0.75
35.25 32.70 29.87 22.70 1
45.82 42.51 38.83 29.51 2
58.75 54.50 49.78 37.83 4
69.32 64.31 58.74 44.64 6

Gl glai) 1l
(dabl\) dadldl) Bad s @

Ah
At

Lilall LuS~Ah

Julsll Baa =At
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200 100 50 10 5agall il id
T
Al
(L) @ ol
54.04 50.14 45.80 34.80 0.5
42.29 39.24 35.84 27.24 0.75
35.25 32.70 29.87 22.70 1
22.91 21.25 19.41 14.75 2
14.68 13.62 12.44 9.45 4
11.55 10.71 9.79 7.44 6
(Hyfranplus) gzl alaaiul dald) Hladl @ jaad)
dewsi dinral Spuad soaf Cilbailil] 5ai) 00l inie & 17 a8y JSG
400
350
300
::1; 250
"{ 200
T 150
100
50
0

4,200

4,100 450

—l 5110

Gl glad) 1l

B Wil caially Jeaadl 8 Aisally 33lly (ggenill A gl cullilal) 5k dudyy DA

Wle dlling poayll il Al a5 55 5ad ) 35S degy cillailud agan Auhall dakie ol
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Bad Dlie lilaw Cua caindg (arts Jaloall () o)) LlS adf Cum Jadloall (pa)s Jaluall 0 o dauSe
P 8/al29.87 5 clginl 0 o 85 goay 8538 PR clldg B/ala22.70 8aaly dele DA Ladles

] 00 @ an Eon) 58 Dha ti/elﬁ3270j 50 @ L go>) 518

3

LadAl
Cruai 3l say duedt el ALl Uil e Capell ) Aadaially Aeiliall Aoyl Liols
o Gila Gl # Ll a0 At Al dumaantl Galpa¥) Gl dies Jla Ciaa 5 Bl oBd 53 Gils
At Augiall leh 8 %34 o 5 8 Aoy Aupt ALl ~ L0 e Al sl 2Ll g
Aleailly Lgiaad) aUailoal) Jacigia = hatials Lylaall Ayl W Cisanss dujal) 2Ll laaesy %170
Gubi DA (e (Hyfranplus) geliy Jlesiuls (Pjmax)  (ssadl) daasd) UasY) ad mosaalg
Gaees 23515 Aadlaially (JlsY)  Uael ) Jadlos sad &g ( Creashs i Llee Jaale) cVoles
. (4 200100506 10) 3agall i d
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dgshall slaal) (3805 dufps .6
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A ddanal dplaall lidandl) e sl Wl Al cibibial) jUaal 2 JlSiu) ) b

cTurraza ) <Y olae gubiiy @llyg duhall (aleals jUaY) sl (3835 3y () eyall 138 8 Gkt
D Y aladl o2 P (0 (rmall) @0l lassgia #))a0ul L (Mallet-Gauthier <Sokolovsky
cililiaill jhal dahe gl Sl dadailly agiin Wang (120061000500 10)525al) il ié Caliae
(HEC-RAS5.0.3) e IS Jlasinls duass dipaal (gpumall Jlaall 235 Sl duhl) Gialsal & gandl
Bl ALall W menss Sl ( HEC-GEORAS ) 8l DA e ellig (ArcGIS 10.7 )zalin
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Abstract

Objectives: This study effectively uses the Geographic Information System (GIS) and
remote-sensing techniques in studying the morphometric characteristics and the
Normalized Difference Vegetation Index (NDVI) of the watersheds in Tebessa, Algeria.
The study intends to highlight these characteristics’ role in increasing the surface runoff
as well as urban vulnerability in residential areas.

Methods: This study has an analytical approach (both technical and inductive) which is
mainly based on the analysis of a Digital Elevation Model (DEM) and satellite imagery
(LANDSAT) of the Saqgi and Ghazala watersheds.

Results: Various maps and morphometric values were obtained, including drainage
density which reached 3.25 km/km2 in the Ghazala watershed and 3.14 km/kmz2 in the
Saqi watershed, in addition to a strong flow velocity of rainwater, which reached up to
4.34 km/h in the Saqi watershed in an area not exceeding 20.85 km2 and 2.61 km/h in
Ghazala watershed in an area not exceeding 25.76 km2. Maps and values for the
Normalized Difference Vegetation Index (NDVI) were also obtained. It shows that due
to natural and human factors, the vegetation cover in the watersheds has gradually shirked
over the different periods the study tackles.

Conclusions: It became clear that the morphometric characteristics as well as the
Normalized Difference Vegetation Index that characterize the watersheds increase the
surface runoff of rainwater and the city’s vulnerability in facing natural hazards.
Therefore, it conducts further research which provides a geographical database that could
be needed for taking the necessary measures to protect the city from natural hazards.
Keywords: Algeria, Digital Elevation Model (DEM), Ghazala watershed, Morphometric
characteristics, Normalized Difference Vegetation Index (NDVI), Saqgi watershed, Satellite
(LANDSAT).
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—7= catchment watershed using GIS in the city of Tebessa
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Abstract

The risks of floods are among the most widespread natural hazards and a threat to the lives of the
population in the world in general, and Algeria in particular, due to many naturaland human factors,
including the climatic changes that the world is witnessing and the random expansion processes on the
banks of the valleys.

Among the Algerian cities most at risk of floods is the city of Tebessa, which has witnessed many
floods in recent years, due to its geographical location and its location in the large aggregation basin, in
addition to the many valleys that cut its urban surroundings and the random expansion of the city on the
banks of the valleys.

In the context of studying the risks of floods in the city, GIS programs were used to study the city
and the various watershedsand to model the flood risk, in addition to the field investigation with the various
actors in the field of risk management in the city and the population living in flood -prone areas.

And based on the urban vulnerability maps obtained and the results of the field investigation, an
integrated strategy was developed to prepare the catchment watersheds based on strategic planning and
respect for the dimensions of sustainability with the participation of various actors in the city in order to
increase the city's resilience to the dangers of floods.
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