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Everything that happens...

This photo essay discusses capacity-building for geographic information
systems(GIS) and global positioning systems(GPS) for technical and
managerial level staff from Nairobi City Water and Sewerage Company
(NCWSC), Water Sanitation for the Urban Poor (WSUP), and the Umande

Trust. (Kibera Informal Settlements, Nairobi, Kenya: June — July 2010)GPS



Kibera Informal Settlement

Conditions:

Shallow bed-rock and
very high housing density
mean domestic latrine
pits are shallow and
difficult to access for
emptying

Communal toilet blocks
are being built — but still
significant levels of open
defecation and sewage

Broken sewerage and
water mains, and poor
drainage spread disease

lllegal, unregulated water
connections make
problems worse




How can GIS & GPS help WASH Practitioners?

Attributes of Avon Unemployment (By Ward) X
FID | Shape* | CLASS| AREA| PERIMETER | WPAREA| TOTPOP| AGE1624 | AGE2534 | AGE3544 | AGE4565 | AGEGGTS | AGEPLUSTS | TOTHOUSE | OWNOCC| COUNCIL | NOEAR|—IHEMP-UHEMP-

3 0 | Polygon 148 | 10.238 21.88 12.74 503 77 10 S0 2z7 147 &7 344 272 36 69 332 27 359 | 7.52089136490251E-02
1 | Polygon 161 | 7.083 151 8.82 2483 239 379 315 508 350 148 875 825 15 142 1007 69 1076 | 6.41263940520446E-02
2 | Polygon 165 | 5.659 13.26 T.04 3808 1083 504 382 523 377 157 966 476 164 [260 1903 10 2004 | 5.03992015968064E-02
3 | Polygon 167 | 4.857 13.15 6.04 164 18 7 22 27 21 8 55 26 8 6 57 8 65 | 0.123076923076523
4 | Polygon 179 | 0.003 0.21 18.42 4041 479 367 601 769 630 343 1492 1145 192 299 1590 94 1684 | 5.58194774346793E-02
5 | Polygon 179 14.8 30.52 18.42 4041 479 367 601 769 630 343 1492 1145 192 [259 1580 94 1684 | 5.58194774346793E-02
6 | Polygon 0| 0021 062 18.42 56831 6669 6594 6326 10672 9365 5562 22486 14392 5188 1803 | 21280 2354 23834 | §.96022679190995E-02
7 | Polygon 176 | 21.21 30.72 26.39 56831 6669 6994 6326 10672 9365 5562 22466 14392 S8 803 | 21280 2354 23634 | 9.96022679190996E-02
& | Polygon 146 | 2018 28.18 25.11 3223 325 402 344 710 526 284 1083 833 188 1287 1236 104 1340 | 7.76119402885075E-02
5 | Polygon 163 | 9.862 2014 1227 1454 151 209 201 273 201 54 526 406 52 121 543 66 614 | 0.107451856677524

10 | Polygon 177 | 0.0 0.41 743 166 21 24 22 30 17 3 52 35 & 5 64 3 67 | 4.47761194028851E-02
11 | Polygon 177 | 0.008 0.41 743 166 21 24 22 30 17 3 52 35 & 5 64 3 B7 | 4.47761194025851E-02
12 | Polygon 177 | 0021 0.82 T7.43 166 21 24 2 30 17 3 52 35 8 5 64 3 67 | 4.47761194029851E-02
13 | Polygon 164 | 0.008 0.41 13.93 352 38 43 69 56 3 12 89 80 4 4 158 2 160 | 0.0125
14 | Polygon 164 | 0.011 0.41 13.93 352 38 43 69 56 31 1z 99 80 4 4 158 2 160 [ 0.0125
15 | Polygon 177 | 5.834 15.82 7.43 166 21 24 22 30 17 3 52 35 8 5 64 3 67 | 4.47761194020851E-02
16 | Polygon 172 | 7.829 16.65 574 215 22 26 36 43 24 15 71 45 16 12 86 9 55 | §.47368421052632E-02
17 | Polygon 164 | 11.178 20.04 13.93 352 38 43 69 56 Ell 1z 99 80 4 4 158 2 160 [ 0.0125
18 | Polygon 162 | 3.973 10.89 454 280 45 32 41 B0 30 7 93 73 5 14 122 5 127 | 3.93700787401575E-02
19 | Polygon 156 | 0.003 0.21 17.58 17899 2226 2931 2168 3082 2170 1458 6694 5043 705 749 7809 456 B265 | 5.51724137931034E-02
20 | Polygen 2226 2168 3082 2170 1458 6694 5043 7058 748 7809 456 8265 | 5.51724137931034E-02
21 | Polygon 27 54 42 15 66 45 o 16 82 3 50 | 8.83883838338889E-02
22 | Polygon B8 23 160 109 T 14 207 5 212 | 2.358490566037T4E-02
23 | Polygon 226 220 54 563 413 76 93 693 25 722 | 4.01662049361496E-02
24 | Polygon 42 79 435 274 v 81 524 29 553 | 5.244122096564195E-02
25 | Polygen 6 106 86 13 7 151 5 156 | 0.032051282051282
26 | Polygon 70 \ 6 169 17 35 33 20z 11 213 | 5.16431924862629E-02
27 | Polygen . . 823 7 288 188 62 47 340 35 375 | 9.33333333333333E-02
28 | Polygon 112 | 4511 13.26 561 602 65 78 30 125 72 213 144 37 35 234 22 256 | 0.0859375
29 | Polygon 115 | 1.428 10.28 1.78 586 T 81 83 11 100 38 221 110 73 73 23z 15 247 | 6.07287449392713E-02
30 | Polygon 129 | 5886 13.38 732 4504 47T 393 550 896 481 200 1598 1204 328 345 1857 72 2029 | 0.035485480818137
31 | Polygon 128 | 10.268 20.35 1237 18267 2483 2956 2274 3z32 1982 978 6509 4561 1432 741 8096 453 8549 | 0.05 3T
32 | Polygon 118 | 3.252 13.56 4.05 210 30 17 26 61 21 7 65 45 12 3 83 4 87 | 4.12371134020818E-02
33 | Polygon 142 | 7475 185 93 363 51 52 42 85 44 27 135 76 31 30 157 10 167 | 5.98802395209581E-02
34 | Polygon 99 | 7.208 16.44 B.87 831 121 149 108 160 89 &1 324 162 134 m 380 28 418 | 6.69856459330144E-02
35 | Polygon 106 | 6.058 148 754 1460 176 188 244 308 126 69 00 363 112 82 692 27 719 | 3.75521557719054E-02
36 | Polygon 137 | 10473 20.45 12.66 1133 143 10 187 259 136 55 264 &7 81 486 26 514 | 5.44747081712062E-02
37 | Polygon 122 | 0.003 0.1 10.74 329 45 38 44 86 21 2 1 57 20 17 165 4 169 | 2. 44E-02
32 | Polygon 102 458 11.82 5.7 134 14 21 15 23 21 & 42 \36 o 5 42 = = SoEel
38 | Polygon 122 | 0.013 0.51 10.74 329 45 38 44 86 21 2 106
40 | Polygon 117 | 4743 16.54 59 1675 154 263 219 376 180 a7 611 485
Record: ﬂj 1 jﬂ Show: W Selected Records (0 out of 227 Selected)
T .
= = - .

* GIS (Geographical Information System)
allows us to collect the key information and
represent it as a map...

* GPS (Global Positioning System) is a very
quick, and relatively accurate way to collect
coordinates and to navigate in the field...

A picture (or a map) says a thousand words...



Pre-training Capacity:
Map used by WSUP, Umande & NCWSC (Nairobi Water) project staff in a Community Liaison Meeting
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Proposed plpe layout on a traditional map of the township: no scale legend and few
labels of existing and proposed features. This poor quality and out of date map misses
all the key features needed to orientate the reader, to accurately locate features. It does
not illustrate the proposed WASH scheme clearly.

Capacity building for GIS & GPS will help the project WASH staff to create and update
new maps that clearly illustrate any proposed WASH project.



Target Mapping Capacity:
To create a clear map of existing and proposed infrastructure —archive data is used from the

NCWSC database with ArcGIS software. This is geo-referenced with satellite images from Google
Earth and new GPS data collected on-site with basic hand-held GPS devices.




Mapping Capacity Building Workshop:
Training was carried out in one intensive week. It included an overview of GIS & GPS

applications and limitations; class demonstrations and tutorials in ArcGIS specifically
on a current WASH project; as well as learning how to collect and verify GPS data
collected on a site visit to Kibera.

Participants were 19 WASH practitioners from Nairobi Water (NCWSC), the Umande Trust, and
Water and Sanitation for the Urban Poor (WSUP) including civil engineers, field technicians,

surveyors, project managers and sociologists. They worked in groups to share ideas (and
laptops!).







Capacity Building Results:
This map was submitted by one of the groups and is of similar standard reached by all the participants. The
map demonstrates that the TARGET CAPACITY was reached. They learned how to navigate and collect data

using a GPS; understand the limitations of the technology and the risks involved in ‘blindly’ using secondary
sources of geospatial data. They made clear project maps with all the features a reader needs to
independently orientate themselves and identify key features.

Some individuals struggled with particular areas namely, georeferencing of satellite images taken off Google

Earth, and using the ArcGIS Digitising and Editing tools. However, though the interactive approach each
group was able to collectively produce a map that met the key targets of the capacity building programme.




Exploring the Limitations of GPS & GPS:

Some groups explored additional applications of GIS & GPS. This map by some NCWSC staff
shows the implications of having a 15m GPS reading error when calculating which households
can be included in the proposed 50m Social Connection Policy. The scheme will only subsidise

the connections for households that are within 50m (households outside this line would need to
pay for pipe connections). Just as adding 2” onto the edge of a 7” pizza doubles the size of the
pizza, the error of 15m on either side of a radial 50m threshold could have riotous implications!




Exploring other Applications of GPS & GPS:

This map was created by the team from the Umande Trust after the course. It represents health
data geospatially — allowing them to track health indicators in their project area.

This map is a hypothetical Cholera Outbreak Map. Cholera is still a significant risk to the urban
poor living in Kibera, so the use of GIS and GPS to trace and arrest an outbreak must surely be
seen as an essential application of this technology by WASH practitioners.




And elsewhere in Africa... Water Point Mapping in Bamako, Mali

Mapping of all public water points
around the city of Bamako. A new
free software from Google has
been released called Fusion Tables.
It can represent on Google Maps

large amounts of data stored on an
Excel spreadsheet. It's very simple
to use, free, and allows the user to
represent and very efficiently send
large amounts project data via
email by simply sending the link to
fusion tables stored online.




And finally, in Zimbabwe...

Locations and social data from 164 Community Health Clubs in Makoni District

Field workers marked their health clubs on a photocopied district map; these were then
located more precisely on Google Earth (not driving around the bush with GPS). The project
map of the district was overlaid using a simple tool in Google Earth. Data from household

surveys (indicators of water and sanitation uptake, membership numbers, project dates,
Income Generating Projects etc) were entered on an Excel spreadsheet and transferred to
Google Earth via a Google Fusion Table. A sophisticated map on a detailed satellite image —
storing and representing vast amounts of data in a clear and user-friendly manner!




Speak
your mind
with

maps!




