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1. Discharge of khettara water
1-1 Whole area
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0 100 km < Q=0L/sec river
— e —
O 0<Q<2L/sec road
O 2 Q<5 L/sec .
O s Q<10 L/sec village
O 10 Q<20 L/sec
‘ Q> 20 L/sec Q : Discharge
Discharge in the whole area Total number of khettara: 410
7% 2%
Lo Total discharge: 1123.9 L/sec
0 -
BQ =0L/sec Khettaras which has water flow
W0<Q<2L/sec 1191
13% : .
5% | oo Q<5 Lisec Average of discharge of 191 khettaras:
5.88 L/sec
O5 Q 10<
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1-2 Zone A

18%

o)
S
5% g
e
Amellago \; S
N ASSUUL c:’}
v Ait Hiani S 8
v
sg s | oulmima
S S <
Sls S L / &J \sﬁ
“Timki
5 S -8 S /% AN
b , 2al
s W2 - T
f— Tthejdad "
N NN N
S N§ S NNN S
N NNS s NNN ww
L S W
S ) S
< Q=0L/sec .
O 0<Q<2L/sec river
O 2 Q<5L/sec road
O s Q<10 L/sec u village
O 10 Q<20 L/sec
. Q> 20 Lisec Q : Discharge
1% Discharge in Zone A Number of khettars in Zone A
2% 1137
mQ =0 L/sec

18%

42%

m0<Q<2L/sec
02 Q<5L/sec
O5 Q 10<L/sec
W10 Q<20 L/sec

OQ 20 L/sec

Total discharge in Zone A
: 345.15 L/sec

flow: 80

4.31 L/sec

Number of Khettaras which has water

Average of discharge of 80 khettaras:
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1-3Zone B, C
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O 0<Q<2L/sec river
O 2 Q<5L/sec road
O 5 Q<10L/sec u village
O 10 Q<20 L/sec
’ Q > 20 L/sec Q : Discharge

Ain-choater,

0L/sec

83%

9%

Discharge in Zone B, C

13%
mQ=0L/sec

m0<Q<2L/sec
02 Q<5L/sec
O5 Q 10<L/sec
W10 Q<20 L/sec

20 L/sec

oQ

19%

Number of khettars in Zone B, C
. 137

Total discharge in Zone B, C
:291.1 L/sec

Number of khettaras which has water
flow: 28

Average of discharge of 28 khettaras:
10.40 L/sec
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1-4 Zone D, E, F
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< Q=0L/sec —_— river
0 0<Q<2L/sec road
O 2 Q<5 L/sec = il
O s Q<10 L/sec vitiage
O 10 Q<20 L/sec
. Q > 20 L/sec Q : Discharge
Discharge in Zone D, E, F Number of khettars in Zone D, E, F : 137
Total discharge in Zone D, E, F
mQ=0L/sec
:409.2 L/sec
m0<Q<2L/sec .
Number of khettaras which has water
o2 Q<5 L/sec flow : 46
a5 Q 10 <L/sc Average of discharge of 46 khettaras: 8.90
66% W10 Q<20 Lisec L/sec
OQ 20 L/sec
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1-5Zone G
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Q<5 L/sec
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O 2
Os
Ol Q<20 L/sec
@

> 20 L/sec Q : Discharge

river
road

Discharge in Zone G

Number of khettars in Zone G

64%

mQ=0L/sec
m0<Q<2L/sec
02 Q<5L/sec
O5 Q 10<L/sec
W10 Q<20 L/sec

OQ 20 L/sec

. 137

Total discharge in Zone G: 78.4 L/sec
Number of khettaras which has water flow:
37

Average of discharge of 37 khettaras: 2.1
L/sec
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2. Khettara length
2-1 Whole area
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2000 L < 4000 m
B 4000 L<8000m
. L >8000m L : Length of khettara
_ Length of khettaras in the whole area Number of khettaras in the whole area : 410
5% 10% _
Total length of khettaras in the whole area
OL<500m 11,307,914 m
E500 L<1000m Average length of khettaras in the whole
1000 L<2000m area: 1.583m
02000 L <4000m
H4000 L <8000m
OL 8000m
20%
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2-2 Zone A
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L <8000 m L : Length of khettara

L > 8000 m

22%

7%

Length of khettaras in Zone A
0%

20%

OL<500m
W500 L<1000m
01000 L <2000m

02000 L<4000m
W4000 L<8000m

OL 8000m

Number of khettaras in Zone A: 137
Total length of khettaras in Zone A

: 216,831 m

Average length of khettaras in Zone A
21,583 m
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2-3Zone B, C

O

O

o

[ |

B 000

2000 L <4000 m
L <8000 m

L > 8000 m

U v
U
U
U
U
)
u Zone B
YGourrama ]
Beniadjid ¥ U
mBouanane
Uy
Zone C
W4 L
Boudenib
l)a
Ain-choater,
L <500 m .
river
500 L <1000 m
road
1000 L<2000 m .
u village

L : Length of khettara

Length of khettaras in Zone B, C
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m4000 L<gooom | | C:2463m
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2-4Zone D, E, F
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138

Total length of khettaras in Zone D, E, F:
759,675 m

Average length of khettaras in Zone D, E,
F: 5,505m




2-5Zone G
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3. Canal length
3-1 Whole area
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Length of canals in the whole area Number of khettaras in the whole area
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’ 20% 1410
0% mL<500m Total length of canals in the whole area
m500 L <1000m 573,728 m

01000 L <2000m Average length of canals in the whole
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3-2 Zone A
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3-3Zone B, C
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3-4Zone D, E, F
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3-5Zone G

T
§ ¥
' T TI » Ty
! SISS
$ - INTSiESi
$T
T ,.f’:’i;‘/;
I FAnif T %j T fﬁ; +
/ ]
1] T
T
v §Fezzou
T
L & TR
71
T TT T
T T
T
-
I
.
T
A L<500m — river
A 500 L<1000m — road
A 1000  L<2000m u village
A 2000  L<4000m
A Q > 4000 mc L : Length of canals
Length of canals in Zone G Number of khettaras in Zone G: 103
o 14% Total length of canals in Zone G

17% OL < 500 m : 150,429 m
W500 L < 1000 m Average length of canals in Zone G
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4. \Water Flow of Khettara

Toute la zone

Zone A
47% 42%
53%
58%
Zone D
i? Zone E
(]
44
56 "
70 %
%
Zone G
36% 222 Water flow of khettaras
64% [_1 Dried up khettaras

75

5. Rehabiliation of Khettaras

The following table shows number of khettaras, which has water flow, and their rehabilitated portion are
less than 30 % of total lengh of each khettara

;;:L ZoneA ZoneB ZoneC ZoneD ZoneE ZoneF ZoneG
Number of khettaras 410 137 24 8 69 25 44 103
Number of khettara, which 191 80 20 8 21 14 1 37
has water flow
Q>0, M<L*0.3 142 54 19 6 17 11 9 26
Q>2, M<L*0.3 86 33 15 6 16 8 4 4
Q>5, M<L*0.3 61 23 12 6 14 4

Q : Khettara water discharge (litter / second)
M: Length of rehabilitation of each khettara
L: Length of khettara
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6. Situation of Infrustructure

The following table shows the pecentage of inhabitant, who were satisfied with social influestructures,

such as road, schools, sanitary service, electoronic facilities and telecomunication.

Unit: %

Full zone ZoneA ZoneB ZoneC ZoneD ZoneE ZoneF ZoneG

Road 36.0 28.0 29.2 87.5 6.1 92.0 45.2 45.6
Schools 62.0 39.4 79.2 100.0 43.9 96.0 88.1 76.7
Sanitary service 17.8 20.5 45.8 25.0 21.2 24.0 21.4 1.9

Electoronic facility and

C 55.3 44.7 66.7 100.0 98.5 100.0 64.3 20.4
telecomunication
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7. Manual of K hettara Database

7.1 Flow of procedure

Database / Convert to dBASE fil¢g GIS Map Q
by Access Ia ’ (dBASE 1V) I by Arc View
Update khettara data / Showing the location

khettara on the GIS Map
/ Showing the updated

_ khettara data on the map
(In case of minor change)

In case that few records of Access database are changed or updated, it is better to update the dBASE file

directly by Arc View application. ‘/Fiel\d‘s
Gl |G2 |G-3
7.2 Procedures Records — | a1
(@D} To make dBASE file A2
1) Open the Accessfile A3

2) Open the* Query object” in the Accessfile

“Query” has the function to select the necessary “field”.
Two kinds of “Query object” has already been prepared. One object, named “Khettara inventry (full),
contains all fields, and the other one, named “ khettara gis’, contains selected 30 fields. “khettara gis’ isa
sample of “Query Object” to select fields. If you want to show all fields in the database on the Map by Arc
View, it is necessary to choose Query object “Khettara inventory (full)”. To show selected field, “ khettara
gis’ are chosen.

& Hic

@ File Edit View lInsert Tool Window Helo gl
D E S8Ry i « M. G-/t Fof *
H Open £: Desin P ¥ o w[Em

?'.ﬂ Make query by design view
Make query by wizard

Object
-Tahlp-

" Query
Form

@ shedtars wrwrviory thulll

Report .
Click “Query”

Open the “Query Object”

Page

Macro

Mojule

_Gronn _

1 Favotite |

=i PRSNGSRS = 2
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3)

To make Query for selecting fields

) File Edt View Inset Tool Window Help
DEFLH SRF trm+ < N go- " @ o 7

@ Open i Desin | 4 B R PR |

Obiect Make gu esign view
ake query by wizar

@ Edey b ey ol

Click the Wizard for Query

v

Select query wizard

-

Select Field

Tabl f%f
- e;e‘ Inv:t:tory
. Tick "Assistant Query”

Field for selection

Cancel ] sack q Next P Finish ]

Select the “ Table”
the necessary data
Select the necessary field
Click

Selected field is shown.

contains

Repeat the procedure of
and

After  selecting
fields, Click here

necessary

Select query wizard

| Designate guery
TR
A Inventry query B

Name of object

Select nest job

= Run query
™ Edit query design

Cancel I Back L et Jl Finish I
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_ﬁﬂ

| File Edit View Insert Tool Window Helo H
D@Ly 2me v - E.igh: o =5 7
G o0 X X naEm L —Query Object
1;]— Make query by design view
wwizerd
OLEnY = B Treeadons 1l
i Form

Report -
A Page Select the “Query object”

. Macro Click the “Design”
Module

F1  Fevorite

oo e —

Insert  Tool Window

5 File  Edit  View
Help

=

Fild [T
Display < =

e e ey e e

Setting “sort” function at the
field of “G-1"

4) Export the “ Query Object” to dBASE file (in the case of “khettara gis’ asthe “ Query Object”)

1 Fle Edt Vew Insert Tool Wndow Heb
DS @RS ke v W ah (o]
M B Dpesn g ¥ wFOom

Obiect ]ﬁ'l Make query by design view
+  Table #] by wizerd

Click the “Query object”, and open it

Query
= Form
Report
& Page
VEW(]
Module

F1 Fevorite

! deiiss mreariory Jalll

D e ) ] R i) ) e U
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_ VMW Heb - TOOI ‘iﬂ_‘i Click file menu, and click “Export”
(M- &ET 1LY -'_ﬂ_lll:‘i::!l
I R e [,

Wz W | W i8]
| TAOUTOUTS TACUITOLUTE MELLAER A1

K

Insert |
=

=

-

- 15 Lilaimim Liaia F ouinills | A2
& | 36 Tarapawt  Temegeist | Foooels A3
& 99 Labda Labdae Febda 5o 0L
A& G0 Agdaucte  Asdouche Fedds Cu A5
& @ Tangmiw Tangaria Ferkln Ony 82000
= S idmaisms Ikt B Amalagu AT
S 50 B Wapgkas  ElMagers  Ghedss E A008
& 55 Tauwtile Tourin Agtbalay | AR
& 2 Imnkra Trrardinys Wixlab silli]

13 &g &b Elals Welsh adm -
S TIRE | T a{wnleal /4 -'ﬂJ

=l i B s Tool -

_|l|:|.l|ll
| ey ot . “ ”
IVENTRYS DOF Type the file name “Inventory

] kbt pweimion gl “ ”

i Lira s " Select “dBASE IV

] Cotarsabion et The dBASE file is saved in “C:¥morocco¥data”
Desktop
Favorit

FieName  Qlerwni-r ) o -

Fiesyle E» = G j

5) Export the “Query Object” to dBASE file (in the case of “Khettara inventory (full)” as the “ Query
Object”)
Export to Excel file
Open the Excel file and save it asthe dBASE 1V file by Excel Application.

It is not possible to export the table containing all the fields to dBASE IV file caused by contained too

many fields. About 60 fields are contained in the database. It is possible to convert dBASE file from
Accessfile, if the selected fields are less than around 30 fields.
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6) Compilethe dBASE file
The following procedure is necessary to reduce the file size of dBASE file and to adjust the width

of lines.

Click here to select all the fields.
Double click the edge of the line to

adjust the width of lines




()] Connecting the updated khettara datain Arc View
1) Open the “ shape file’

2) Delete the old theme and dBASE file

i oF S8 e eyt Y
Fintabm o A b ooea Y ohp

Aiinbaien of A inbate o [ sooarie dbl
firdaimn of Lo idu bhed s thy
fidarss of Caraa e bhal s Lardad s i
detrbares o g e kbl s ceitves Wi
Asibuie i Citvipn s hbinatsi i
diinduies of by s i

&b = prival_pnl rhp

Finbaims of Labal bl

fdnbares of Cubin] aip

diribares o Cihod s

F) ‘||I ) | hﬂ_‘l:_-:a‘-\._.:ib.-i-r_.:-ldu :L
Select the theme
Click “edit” and click the “ Delete the theme”
Click “tables’

Select the old dBASE file, named “ K hettara inventory”, and delete it.

dBASE fileitself in the folder, named “ data” (C:/morocco/data) is also necessary to delete.

3)  Addthe updated dBASE file

=100 =]

| Abuibeiss of A ben omas dbl
N adnibeis o A8 ben omed 0l
N Al ol A e ol thp

N Alitur ol dlduser of Tsorsia] o

N dipvbuiwr ol Canme: der bhafaan the
Abrtaiwr ol Cansan o ik hadims snhskas thp
dirbutar ol Cansu de khetias gustarss thp
dipibwies of Carme deg hetiss sho

N apibaies of Clp_ramseihg O irean mrasty
N Ak ol Connod_ped 1hp = R

Adibasat of sl sl -
Afydadar of Digsal. ohp

Atvtuidme of Didal shp

Al ol Elrenbon_prl thp =

Click “Add” and sdlect updated dBASE file

-61-



Eile Ed
M etwark,

Bnalyziz

Surface

= ¥

] Pline’

AN
| Dbze
Line.s

Line.c

Obsze

[ S R

Cana

Dizplays a ¢

Chrl+T

Hew Theme...
MHew 20 Theme..

Image Analyziz

Graphics

T3] E]

K

Select “Add Event Theme”

53949750 +
118.711.93 %

Themes On
Themes Off

Lapout....
30 Scene...

TOC Style...

Full Extent

Zoorm Lh

Lo Dt

Zaam o |[Hemes
Emn o Selested
o 1 || = A L

Eaan o mage Hesalution

/

ent Theme

Ehed (el

seqmentation event-bz

Cancel |

Table:ﬁ' entru. dbf

Select updated dBASE file
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& Arcifiew GIS 3.2

Eile Edit ¥iew TIheme Analysis Swface lmage Analesiz
Graphice  Metwork  Window  Help

= Y FEE BN 2]
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< To update the data by Arc View Application >

B EBN akw lwee Giaes S et Gams Bseh ) Click here and open the table

L

Click the “Table” menu, and click
“Start Editing”
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