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13.3 Developing Database and GIS (First Phase) 

13.3.1 Unifying GIS Coordinate System 

There are several data sources which have X, Y coordinate. In one study, UTM is used, in the other 

study, geographic latitude and longitude is used.  But in most of the studies, datum (in UTM case, 

zone No as well) is not specified on the report.  It causes the problems on plotting point on the map.  

Because for example, the X, Y on Arc 1960 datum is about 250 m away from the X,Y on WGS1984 

datum. 

When we use those existing X, Y coordinate, we assume the datum by following rule. 

The number assumed from GPS: WGS1984 

The number assumed from the map: Arc1960 

Internal Drainage Basin across UTM zone 36 and 37.  Because each zone uses different origin of X, 

Y, it may causes confusion of user who is not familiar with mapping system.  So in this study, we use 

geographic latitude and longitude as grid on the datum Arc 1960, which is standard of Tanzania.  All 

the sources including images will be geo-referenced as geographic lat/lon, Arc1960.  GPS is also set 

for geographic lat/lon, Arc1960 for user not to be confused when using with maps. 

Figure 13-7 UTM zone in Internal Drainage Basin 



The Study on the Groundwater Resources Development and Management in the Internal Drainage Basin 

-Supporting Report- Chapter 13 Database System and GIS 

13-12

13.3.2 GIS Components Development 

(1) Administrative Boundary 

Administrative Boundary has been developed from 1/50,000 topographic maps and EA 

(Enumeration Area) population research sheets from Census as shown in Figure 13-8. 

There are some parts which ward polygons from Census don’t much with EA boundaries.  In that 

case, ward polygon is regarded as correct basically because ward polygon is authorized and 

standardized in Tanzania.  But if it makes inconsistency too much in some part, modification of 

ward polygon is considered.  Topographic feature is not considered when digitized. 

Figure 13-8 Developing Administrative Boundary 
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(2) Geological Feature 

Geological feature GIS data has been developed from geological maps. Geological maps have 

been rectified with geographic lat/lon coordinate on Arc1960 datum and then clipped. 

Figure 13-9 Developed Geological Feature from Geological Maps 

Because each geological map had been 

developed by different people and 

organization on different period, the 

classification and legend of them are different 

from each other.  So the simplified and 

unified legend has been developed by 

analyzing all the maps (Table 13-12). 

The joint parts between some maps don’t 

match each other as well.  But the purpose 

of this study is developing hydro-geological 

map, not geological map itself, digitalized 

feature has been developed on each sheet 

individually without joining them between 

maps.

Table 13-12 Geological Feature Legend 

Gabbro
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(3) Main Road and Railway 

Main road and railway GIS data has been developed from 1/250,000 topographic maps.  1/250,000 

topographic maps have been rectified with UTM coordinate on Arc1960 (some of them are 

Arc1950) datum first, and then converted to geographic lat/lon on Arc1960. 

Figure 13-10 Developed Main Road and Railway GIS Data from 1/250,000 Topographic Maps 

There are mainly two types of legend for 17 maps.  Three kinds of road have been developed after 

analyzing legends of maps (Table 13-13). 

Table 13-13 Categorized Road Type  

There are some parts in which the road cannot be joined between maps.  There are also isolated 

main road (main road is not supposed to be isolated).  This is assumed due to the different period 

which the maps had been developed.  If the gaps are small, they have been modified.  But it is 

difficult to judge which is correct in some part.  In that case, 1/50,000 topographic maps are used 

as reference. 
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(4) Law Regulated Area (Forest Reserve) 

Law regulated area (forest reserve) GIS data has been developed from administrative maps.  

Administrative maps have been rectified with UTM coordinate on Arc1960 datum first, and then 

converted to geographic lat/lon on Arc1960 datum except Dodoma administrative map.  Dodoma 

administrative map has been rectified with geographic lat/lon on Arc1960 datum 

Numerical value of grid on Shinyanga administrative map seems to be wrong and not consistency 

with other maps.  It was not simple shift error or difference of false easting, northing.  So 

LANDSAT ETM+ panchromatic ortho-image had been used to rectify this map. 

Boundary of those administrative maps and Ward polygon from Census don’t match each other.  

Ward polygon from Census originated from 1/50,000 topographic map and seem to be more reliable 

compared to 1/500,000 administrative maps, forest reserve boundary have been developed to match 

with the boundary of Ward polygon.   

Forest reserve area couldn’t be divided into more detail parts. So the only one code has been set for 

each polygon currently. 

Figure 13-11 Developed Forest Reserved Area from Administrative Maps 
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13.3.3 Database Components Development 

(1) Village List & Enumeration Area List 

Village List has been developed from 2002 Population and Housing Census for Database/GIS.  

Enumeration Area List has been developed from 2002 Population and Housing Census as well. 

Table 13-14 2002 Population and Housing Census (Population by Village) 
Population by Village, 5 Year Age Group and Sex: Tanzania, 2002

Region: 1 Dodoma 

District: 1 Kondoa
          

Village / Strret Pop. Category Code Sex  Total  0-4  5 - 9  10 - 14  15-19  20-24  25-29  30-34  35-39  40-44  45-49  50-54  55-59  60-64      65+    Median

Dodoma Region 1 Total 1,692,025 278,158 255,413 217,055 174,116 146,062 125,510 108,328 80,943 68,344 50,281 44,032 32,573 33,542 77,668 17.7
Male 818,782 138,493 128,494 110,397 87,499 64,058 56,526 50,386 38,717 32,963 23,838 20,456 15,254 15,131 36,570 16.8
Female 873,243 139,665 126,919 106,658 86,617 82,004 68,984 57,942 42,226 35,381 26,443 23,576 17,319 18,411 41,098 18.7

Kondoa District 1 Total 428,090 72,584 69,376 60,989 42,756 30,990 27,860 24,213 19,596 16,298 12,758 11,119 8,344 9,727 21,480 16.3
Male 212,497 36,712 35,698 31,778 23,364 13,483 12,190 11,381 9,396 7,938 5,948 5,127 3,981 4,569 10,932 15.4
Female 215,593 35,872 33,678 29,211 19,392 17,507 15,670 12,832 10,200 8,360 6,810 5,992 4,363 5,158 10,548 17.3

11 Bumbuta - Rural Ward

Total Ward Total 14,056 2,478 2,214 2,024 1,418 1,169 974 782 625 522 371 321 277 327 554 16.1
Male 7,240 1,239 1,158 1,075 867 485 480 407 324 246 159 140 142 183 335 15.9
Female 6,816 1,239 1,056 949 551 684 494 375 301 276 212 181 135 144 219 16.5

Total, Rural Area Total 14,056 2,478 2,214 2,024 1,418 1,169 974 782 625 522 371 321 277 327 554 16.1
Male 7,240 1,239 1,158 1,075 867 485 480 407 324 246 159 140 142 183 335 15.9
Female 6,816 1,239 1,056 949 551 684 494 375 301 276 212 181 135 144 219 16.5

Bumbuta 1 Total 2,893 499 473 464 304 226 169 143 106 104 77 66 53 85 124 15.2
Male 1,440 261 240 235 184 85 74 69 55 40 34 26 23 47 67 14.7
Female 1,453 238 233 229 120 141 95 74 51 64 43 40 30 38 57 16.1

Mahongo 2 Total 1,130 204 200 176 108 70 77 66 44 41 34 28 15 23 44 14.6
Male 562 94 104 98 70 29 30 30 25 19 13 11 6 9 24 14.2
Female 568 110 96 78 38 41 47 36 19 22 21 17 9 14 20 15

Kisaka 3 Total 1,137 170 171 190 127 90 66 65 58 46 41 22 15 31 45 16.5
Male 562 81 81 99 74 38 29 30 33 23 13 10 11 14 26 16.4
Female 575 89 90 91 53 52 37 35 25 23 28 12 4 17 19 16.7

Chubi 4 Total 1,054 176 168 150 93 88 83 59 41 37 30 42 32 26 29 16.8
Male 539 82 88 77 56 39 40 24 23 15 18 21 19 16 21 17
Female 515 94 80 73 37 49 43 35 18 22 12 21 13 10 8 16.4

Itaswi 5 Total 4,156 780 638 525 385 400 315 235 217 142 110 78 90 76 165 16.8
Male 2,183 394 334 286 230 166 165 137 110 79 56 34 46 47 99 16.7
Female 1,973 386 304 239 155 234 150 98 107 63 54 44 44 29 66 16.9

Mauno 6 Total 3,686 649 564 519 401 295 264 214 159 152 79 85 72 86 147 16.4
Male 1,954 327 311 280 253 128 142 117 78 70 25 38 37 50 98 16.2
Female 1,732 322 253 239 148 167 122 97 81 82 54 47 35 36 49 16.8

Table 13-15 Developed Village List from 2002 Population and Housing Census 
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(2) Coding Rule 

Designing table specification is following policies below. 

Each table has primary key (able to specify certain record by unique code) 

Data type for “code” field is Text (more extensible and flexible than Number) 

e.g.) In case Division Code “0101” need to be segmentalized =>  “0101-1” 

Length for “code” is aligned (easy to distinguish and sort, friendly when programming) 

e.g.) Dodoma Region Code “1” =>  01 

Parent table and Child table have 1 : N (many) relationship  

 Table 13-16 shows administrative code format and example.  “V_ Code” represent “Village Code”.  

“pV_ Code” represent “primary Village Code”.  Other administrative unit codes, such as Region, 

Ward, Village, and EA represent as described for Village as well. 

Developed Village List (Table 13-15) and Enumeration Area List are compliant with these policies 

and rules.  Entity Relationship Diagram (Figure 13-11) is compliant with these policies and rules as 

well.

Having unique code in each table is also important for GIS.  Figure 13-12 shows image for no 

relationship and attribute table in GIS. 

Table 13-16 Administrative Code Format and Example 

Figure 13-12 No Relationship and Attribute Table in GIS 
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