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M
ap 32 

1 : 100,000 
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M
ap 33 

1 : 100,000 
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M
ap 34 

1 : 100,000 
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M
ap 35 

1 : 100,000 
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M
ap 36 

1 : 100,000 
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M
ap 37 

1 : 200,000 
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1. Discharge of khettara water 

1-1 Whole area 
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Discharge in the whole area

53%

15%

13%

10%

7% 2%

Q = 0 L/sec

0 < Q < 2 L/sec

2 ≦ Q < 5 L/sec

5 ≦ Q  10 <
L/sec

 

road 
river 

village 

Q : Discharge 

Total number of khettara: 410 

Total discharge: 1123.9 L/sec 

Khettaras which has water flow 

: 191  

Average of discharge of 191 khettaras: 

5.88 L/sec 

 

× Q = 0 L / sec 
0 < Q < 2 L/sec 
2 ≦ Q < 5 L/sec 
5 ≦ Q < 10 L/sec 
10 ≦ Q < 20 L/sec 

Q > 20 L/sec 

0 100 km 
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1-2 Zone A 
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Débit dans la zone A

42%

18%

19%
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1%

Q = 0 L/sec

0 < Q < 2 L/sec

2 ≦ Q < 5 L/sec

5 ≦ Q  10 < L/sec

10 ≦ Q < 20 L/sec

Q ≧ 20 L/sec

 

Number of khettars in Zone A 

: 137 

Total discharge in Zone A 

: 345.15 L/sec 

Number of Khettaras which has water 

flow: 80 

Average of discharge of 80 khettaras: 

4.31 L/sec 

Q : Discharge 

× Q = 0 L / sec 
0 < Q < 2 L/sec 
2 ≦ Q < 5 L/sec 
5 ≦ Q < 10 L/sec 
10 ≦ Q < 20 L/sec 

Q > 20 L/sec 

Discharge in Zone A 

road 
river 

village 
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1-3 Zone B, C 
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Débit dans la zone B, C

13%

13%
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19%

33%

9%
Q = 0 L/sec

0 < Q < 2 L/sec

2 ≦ Q < 5 L/sec

5 ≦ Q  10 < L/sec
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Q : Discharge 

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 

× Q = 0 L / sec 
0 < Q < 2 L/sec 
2 ≦ Q < 5 L/sec 
5 ≦ Q < 10 L/sec 
10 ≦ Q < 20 L/sec 

Q > 20 L/sec 

Zone B

Zone C 

Discharge in Zone B, C 

road 
river 

village 
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1-4 Zone D, E, F 
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Débit  dans la zone D, E, F

66%
6%

11%

5%

8%
4%

Q = 0 L/sec

0 < Q < 2 L/sec

2 ≦ Q < 5 L/sec

5 ≦ Q  10 < L/sec

10 ≦ Q < 20 L/sec

Q ≧ 20 L/sec

 

Q : Discharge 

Number of khettars in Zone D, E, F : 137 

Total discharge in Zone D, E, F  

: 409.2 L/sec 

Number of khettaras which has water 

flow : 46 

Average of discharge of 46 khettaras: 8.90 

L/sec 

× Q = 0 L / sec 
0 < Q < 2 L/sec 
2 ≦ Q < 5 L/sec 
5 ≦ Q < 10 L/sec 
10 ≦ Q < 20 L/sec 

Q > 20 L/sec 

Zone D

Zone E 

Zone F 

Discharge in Zone D, E, F 

road 
river 
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1-5 Zone G 
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Débit dans la zone G

64%

23%

9%
2%2% 0%

Q = 0 L/sec

0 < Q < 2 L/sec

2 ≦ Q < 5 L/sec

5 ≦ Q  10 < L/sec

10 ≦ Q < 20 L/sec

Q ≧ 20 L/sec

 

Q : Discharge 

Number of khettars in Zone G 

: 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 

× Q = 0 L / sec 
0 < Q < 2 L/sec 
2 ≦ Q < 5 L/sec 
5 ≦ Q < 10 L/sec 
10 ≦ Q < 20 L/sec 

Q > 20 L/sec 

Discharge in Zone G 

road 
river 

village 
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2. Khettara length 

2-1 Whole area  
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Longueur des khettaras toute la zone

10%

13%

20%

20%

32%

5%

L < 500 m

500 ≦ L < 1000 m
1000 ≦ L < 2000 m
2000 ≦ L < 4000 m
4000 ≦ L < 8000 m
L ≧ 8000 m

 

L : Length of khettara 

Number of khettaras in the whole area : 410

Total length of khettaras in the whole area 

: 1,307,914 m 

Average length of khettaras in the whole 

area : 1,583 m 

L < 500 m 
500 ≦ L < 1000 m 
1000 ≦ L < 2000 m 
2000 ≦ L < 4000 m 
4000 ≦ L < 8000 m 
L > 8000 m 

0 100 km 

Zone B
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Zone C

Zone D

Zone E
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Length of khettaras in the whole area 
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2-2 Zone A 
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Longueur des khettaras dans la zone A

20%
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22%

7% 0%

L < 500 m

500 ≦ L < 1000 m
1000 ≦ L < 2000 m
2000 ≦ L < 4000 m
4000 ≦ L < 8000 m
L ≧ 8000 m

 

Number of khettaras in Zone A: 137 

Total length of khettaras in Zone A 

: 216,831 m 

Average length of khettaras in Zone A 

: 1,583 m 

L < 500 m 
500 ≦ L < 1000 m 
1000 ≦ L < 2000 m 
2000 ≦ L < 4000 m 
4000 ≦ L < 8000 m 
L > 8000 m 

L : Length of khettara 

Length of khettaras in Zone A 

road 
river 
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2-3 Zone B, C 
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Longueur des khet taras dans la zone B, C

31%

19%13%

6%

25%

6%

L < 500 m

500 ≦ L < 1000 m

1000 ≦ L < 2000 m

2000 ≦ L < 4000 m

4000 ≦ L < 8000 m

L ≧ 8000 m

 

Number of khettaras in Zone B, C 

: 32 

Total length of khettaras in Zone B, C : 

78,828 m 

Average length of khettaras in Zone B, 

C: 2,463 m 

L < 500 m 
500 ≦ L < 1000 m 
1000 ≦ L < 2000 m 
2000 ≦ L < 4000 m 
4000 ≦ L < 8000 m 
L > 8000 m 

Zone B

Zone C 

L : Length of khettara 

Length of khettaras in Zone B, C 

road 
river 
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2-4 Zone D, E, F 

 

%U
%U%U
%U%U%U%U%U

%U

%U %U%U%U%U%U
%U %U

%U %U
%U

%U %U%U%U%U%U%U%U%U%U%U%U%U%U%U%U%U%U%U%U%U%U%U%U
%U

%U%U%U%U

%U

%U

%U%U%U

%U
%U%U
%U%U%U%U%U%U%U%U
%U%U
%U

%U%U
%U

%U%U
%U%U%U%U%U%U
%U%U

%U
%U

%U
%U

%U

#%U%U
%U

%U
%U

%U
%U

%U %U%U

%U

%U%U
%U%U

%U%U
%U%U

%U

%U

%U

%U
%U

%U%U
%U

%U%U

%U

%U%U%U

%U

%U %U%U

%U%U%U

%U

%U#

%U

%U

%U

%U

%U

%U

%U

%U

%U

%U

%U

Mounkara
Jorf

Erfoud
Hannabou

Rissani

Fezna

Merzouga

Taouz

 

 

 

 

 

 

 

Longueur des khet taras dans la zone D, E, F

1%3% 5%

13%

65%

13%
L < 500 m

500 ≦ L < 1000 m

1000 ≦ L < 2000 m

2000 ≦ L < 4000 m

4000 ≦ L < 8000 m

L ≧ 8000 m

 
 

Number of khettaras in Zone D, E, F 

: 138 

Total length of khettaras in Zone D, E, F: 

759,675 m 

Average length of khettaras in Zone D, E, 

F: 5,505m 

L < 500 m 
500 ≦ L < 1000 m 
1000 ≦ L < 2000 m 
2000 ≦ L < 4000 m 
4000 ≦ L < 8000 m 
L > 8000 m 
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2-5 Zone G 
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Longueur des khettaras dans la zone G
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Number of khettaras in Zone G: 103 

Total length of khettaras in Zone G 

: 252,580 m 

Average length of khettaras in Zone G 

: 2,452 m 

L < 500 m 
500 ≦ L < 1000 m 
1000 ≦ L < 2000 m 
2000 ≦ L < 4000 m 
4000 ≦ L < 8000 m 
L > 8000 m 

L : Length of khettara 
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3. Canal length 

3-1 Whole area 
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Longueur des canaux toute la zone

20%

20%

32%

20%

8%

L < 500 m

500 ≦ L < 1000 m

1000 ≦ L < 2000 m

2000 ≦ L < 4000 m

L ≧ 4000 m

 

L : Length of canals 

Number of khettaras in the whole area 

: 410 

Total length of canals in the whole area 

: 573,728 m 

Average length of canals in the whole 

area: 1,399 m 

L < 500 m 
500 ≦ L < 1000 m 
1000 ≦ L < 2000 m 
2000 ≦ L < 4000 m 
Q > 4000 mc 

0 100 km 

Zone B 

Zone A

Zone C

Zone D

Zone E

Zone F Zone G 

Length of canals in the whole area 

road 
river 

village 
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3-2 Zone A 
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Longueur des canaux dans la zone A

26%

25%
27%

14%

8%

L < 500 m

500 ≦ L < 1000 m

1000 ≦ L < 2000 m

2000 ≦ L < 4000 m

L ≧ 4000 m

 
 

Number of khettaras in Zone A: 137 

Total length of canals in Zone A 

: 165,622 m 

Average length of canals in Zone A 

: 1,209 m 

L < 500 m 
500 ≦ L < 1000 m 
1000 ≦ L < 2000 m 
2000 ≦ L < 4000 m 
Q > 4000 mc L : Length of canals 

Length of canals in Zone A 

road 
river 

village 
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3-3 Zone B, C 
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Longueur des canaux dans la zone B, C

19%
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23%

6%
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Number of khettaras in Zone B,C : 32 

Total length of canals in Zone B, C 

: 48,073 m 

Average length of canals in Zone B, C 

: 1,502 m 

L < 500 m 
500 ≦ L < 1000 m 
1000 ≦ L < 2000 m 
2000 ≦ L < 4000 m 
Q > 4000 mc 

Zone B

Zone C

L : Length of canals 

Length of canals in Zone B, C 

road 
river 

village 
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3-4 Zone D, E, F 
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Longueur des canaux dans la zone D, E, F

19%

19%

25%

28%

9%

L < 500 m

500 ≦ L < 1000 m

1000 ≦ L < 2000 m

2000 ≦ L < 4000 m

L ≧ 4000 m

 
 

 

Number of khettaras in Zone D, E, F: 

138 

Total length of canals in Zone D, E, F 

: 209,604 m 

Average length of canals in Zone D, E, 

F: 1,519 m 

L < 500 m 
500 ≦ L < 1000 m 
1000 ≦ L < 2000 m 
2000 ≦ L < 4000 m 
Q > 4000 mc 
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3-5 Zone G 
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Longueur des canaux dans la zone G
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19%
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17%
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L < 500 m

500 ≦ L < 1000 m

1000 ≦ L < 2000 m
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Number of khettaras in Zone G: 103 

Total length of canals in Zone G 

: 150,429 m 

Average length of canals in Zone G 

: 1,460 m 

L < 500 m 
500 ≦ L < 1000 m 
1000 ≦ L < 2000 m 
2000 ≦ L < 4000 m 
Q > 4000 mc L : Length of canals 

Length of canals in Zone G 

road 
river 

village 
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4. Water Flow of Khettara 

Toute la zone

53%
47%

 

Zone A

42%

58%

 

Zone B

17%

83%

 

Zone C
0%

100  

Zone D

70
%

30
%

 

Zone E

44
%56

%

 

Zone F

75

25
%

 

Zone G

64%

36%

 

 

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 

 

  Full 
zone Zone A Zone B Zone C  Zone D Zone E Zone F Zone G

Number of khettaras 410 137 24 8 69 25 44 103 

Number of khettara, which 
has water flow 191 80 20 8 21 14 11 37 

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 1 1 
Q : Khettara water discharge (litter / second) 
M: Length of rehabilitation of each khettara 
L: Length of khettara 
 

 

 

 

Water flow of khettaras 

Dried up khettaras 
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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 Zone A Zone B Zone C Zone D Zone E Zone F Zone G

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
telecomunication 55.3 44.7 66.7 100.0 98.5 100.0 64.3 20.4
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7. Manual of Khettara Database 

 

7.1 Flow of procedure 

 

 

 

 

 

 

(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.  

 

7.2 Procedures 

(1) To make dBASE file 

1) Open the Access file 

2) Open the “Query object” in the Access file 

“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” is a 

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.  

 

Database 

by Access 
Convert to dBASE file 

(dBASE IV) 
GIS Map 

by Arc View 

/ Showing the location of 
khettara on the GIS Map 

/ Showing the updated 
khettara data on the map 

Update khettara data 

G-1 G-2 G-3   
A-1     
A-2     
A-3     
     

Records 

① 
② 

①Click “Query” 

②Open the “Query Object” 

File  Edit  View  Insert  Tool  Window  Help 

Open Desin  

Query 

Form 

Report 

Page 

Macro

Mojule 

Table 

Favotite 
Group 

Make query by design view 
Make query by wizard 

Object 

 

 

Fields 
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3) To make Query for selecting fields 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Open Desin  

Group 

Object 

 
File  Edit  View  Insert  Tool  Window  Help 

Query 
Form 

Report 

Page 

Macro
Mojule 

Table 

Favotite 

 

Make query by design view 
Make query by wizard 

① Select the “Table” contains 
the necessary data 
② Select the necessary field 
③ Click 
④ Selected field is shown.  
 

Repeat the procedure of ②
and ③ 

 
⑤ After selecting necessary 

fields, Click here 
 

Click "Assistant Query" 
① 

② ③ 
④ 

⑤ 

Select query wizard 

Table/Query 
Table: Inventory 

Cancel Next Finish 

Select Field 

Field for selection 

BBB aaa ccc kkk    

Name of object 

Designate query 
Inventry query 

Select query wizard 

Cancel Back Finish NNN eee xxx ttt    

Run query  
Edit query design 

 
 
Select nest job 

 

Click the Wizard for Query 
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4) Export the “Query Object” to dBASE file (in the case of “khettara gis” as the “Query Object”) 

 

①Select the “Query object” 

②Click the “Design” 

 

Setting “sort” function at the

field of “G-1”  

 

Click the “Query object”, and open it 

Query Object 

 

Increase 

Field 
Table 
Sort 
Display 

File  Edit  View  Insert  Tool  Window  Help 

Query 
Form 
Report 
Page 

Make query by design view 
Make query by wizerd 

Macro 

 

 

Table 

Module Fevorite 

Module 

Object 

Group 

Design    ② 

① 

 

File    Edit    View   Insert   Tool  Window
Help 

 

 

 

File   Edit   View   Insert   Tool  Window  Help 

Query 
Form 
Report 
Page 

Make query by design view 
Make query by wizerd 

Macro 

Table 

Fevorite 

Module 

Object 

Group 

Design  
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5) Export the “Query Object” to dBASE file (in the case of “Khettara inventory (full)” as the “Query 

Object”) 

① Export to Excel file 

② Open the Excel file and save it as the dBASE IV 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 

Access file, if the selected fields are less than around 30 fields. 

 

 

 

 

 

 

Click file menu, and click “Export” 

① 

② 

③ 

①Type the file name “Inventory” 

②Select “dBASE IV” 

③The dBASE file is saved in “C:¥morocco¥data” 

History 

 
File     Edit     View     Insert     Tool
Window    Help 

 
 

 

Record 

Export query 

Tool 

Desktop 

Favorit

Save 

 Save All 

Cancel File Style 

File Name 
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6) Compile the dBASE file 

The following procedure is necessary to reduce the file size of dBASE file and to adjust the width 

of lines. 

   

 

 
 
 
 
 
 
 
 
 
 
 

① Click here to select all the fields. 
② Double click the edge of the line to 

adjust the width of lines 

File     Edit     View     Insert     Tool
Window    Help 

Open File

 

 

File Name
File Style 

File Tool 

Open 

Cancel All files 

 History 

Favor

Web Filder

File     Edit     View     Insert     Tool     Window    Help         Adobe PDF 

① ② 

Shape OutShape 
Command  

Open the dBASE file 
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(2) Connecting the updated khettara data in Arc View 

1) Open the “shape file” 

 

2) Delete the old theme and dBASE file 

   
① Select the theme 

② Click “edit” and click the “Delete the theme” 

③ Click “tables” 

④ Select the old dBASE file, named “Khettara inventory”, and delete it. 

 

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

 

3) Add the updated dBASE file 

  

Click “Add” and select updated dBASE file 

① 

② 

③ 

④ 
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Select “Add Event Theme” 

① 

② 

③ 

①Select updated dBASE file 
②Select “G-4-1” as X cordination 
③Select “G-4-2” as Y cordination 
④Click “OK” 
 

④ 
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① 

Double click the added theme 

② ①Select “Unique Value” 
②Select “Zone” 
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② 

① 

① The location of khettara
are shown by click the
check box 
② Cick here to show the

table 

Updated table is shown on
the map.  
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< To update the data by Arc View Application > 

 
 

 

 

 
 

 

Click here and open the table 
 

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

Click 

Select the cell to be 
updated 

① 

② 
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