Simex: Use of geospatial tools for Campaign
Digitization

2025 Alliance for Malaria Prevention Annual Partners Meeting and Campaign
Digitalization Meeting

The session aims to support effective planning, resource estimation for implementation of preventive

interventions for malaria control, integrating modern tools and techniques for geo-enablement: satellite
imagery, GIS data and analytics to strengthen malaria prevention efforts.
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Session 1 (30 minutes): Sharing country experiences on implementing microplanning and enablement

Microplan and Geo Enablement: Country strategies.

Experiences Facilitator: WHO GISC

Hands-on demonstration of using satellite imagery, building footprints, population
data, and accessibility analysis to digitalize health facilities and delineate catchment
Practical Data and Analysis for Malaria areas.

Prevention

Session 2 (1 hour 45 minutes):

Facilitator: GISC + Participants

Collaborative exercise focused on estimating resources needed for effective malaria
prevention interventions.

Facilitator: GISC + Participants

Session 3 (30 minutes):

Resource Estimation Exercise

Open forum to discuss malaria control programs, including preventive interventions
Session 4 (15 minutes): like bed-net distribution and vaccination campaigns, along with challenges and

e En AITE (@YY expectations from geo-enabled microplanning.

Facilitator: Participants
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Microplan and Geo-enablement : Country Experiences

The Alliance for Malaria Prevention Annual Partners Meeting and Campaign Digitalization Meeting
Movenpick Hotels & Residence
Nairobi, Kenya from 7 - 11 April 2025

S’i \% World Health WHO GIS Centrefor Health
{7 Organization Department of Data and Analytics (DNA)



WHO GIS Centre for Health . e way 2022

Supporting geospatial data
and analytics

- Increasing the efficient use
of GIS by the Member States
and partners

- Promoting a GIS community
of practice through training
and technical expertise

WHO GSS Centre for Health . .
R Contact: gissupport@who.int

O www.w t/data/gis @ gissupport@who,
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. Mapping health facilities and
immunization session sites

. Catchment area delineation and

basemap creation

. Target population estimation and spatial
distribution (including small-area
estimation)

. Geographic accessibility analysis and
service optimization

. Thematic mapping

. Field and programme monitoring

Applications of geospatial data and technology for
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1 Scope & 2 Basemap _) 3 Workshop 4 Field validation % 5 Mainstream

P|anning Collect & prepare R“” a work§hop ‘_”ith t.he? Field validation on the Using digitized microplans for
. basemap using satellite & field supervisors identifying digitized microplan operational planning, post
Define the area of extent contextual information their existing areas boundaries for quality check campaign monitoring & resource

and the type of campaign

and cantral allncation
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Microplan map creation

Digital microplans are created through
a series of trainings and participatory
workshops. Key components include:

- Mapping health facilities and
iImmunization session sites

- Mapping catchment area _
delineation and basemap creation

« Online dashboards created for all
health zones

-  Gathering and collation of
additional spatial and tabular data
needed for the microplans (e.g.
storage and supplies)
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Improving target population estimates using geospatial data

Hi%h-resolutio_n population estimates from secondary sources help improve the microplan target population
estimates. Using spatial analysis and small-area estimation, official national data sources (e.g. census,

survey, CRVS) can be triangulated and enhanced/projected to current year and targets.
Small-area estimation: geo-

GIS data used for improving population estimates may include:
statistical analysis to fill gaps in

Household-level data: Modelled estimates:

Building footprints, survey
data

national surveys

(Worldpop, GRID3, Facebook, etc)
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Schematic diagram illustrating geo-enabled microplanning
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Key benefits of geo-enablement

Enhanced Efficiency: GIS microplanning optimizes resource
allocation and campaign logistics and value-for-money.

Improved Coverage: Near real-time data through the capturing
of health facility catchments (sub-blocks) helps ensure all
households are targeted, minimizing missed opportunities for
reaching all populations.

Strengthened Monitoring: Geo-enabled dashboards provide
leadership and decision-makers with near real-time progress
tracking and immunization coverage estimates.

Sustainable Capacity and knowledge translation: Workshops
with on-site GIS specialists strengthen capacities and ensure
long-term sustainability and institutionalization.
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GIS Microplanning Handbook and E-Learning Course

= Module - 3: Introduction Lo the Applications of Geospatial Data and Technologies W o
Z
¢ \‘: World Health
G v
" ¥ Organization
BENEFITS OF ACCESSIBILITY MODELS IN MICROPLANNING 140125
e The use of hand-drawn maps and reliance on community
members for estimated travel times between two points can
A A i A€ < lead planners to choose suboptimal routing and inaccessible
g:;';:,"_:}“”‘ MODELLING ~ AN service location points. Geographic accessibility, service
Z and route optimi; models help microplanners to
I BENEFITS OF ACCESSIBILTY MODELS. _, overcome these challenges and:
INMICROPLANNING
USE OF GEOGRAPHIC ACCESSIRILITY, O Assess service coverage
SERVICE LOCATION AND ROUTE v

OPTIMIZATION MODELLING

PROCUCT OF MODELLING Identify the quickest travel routes and optimize
APPROACHES — EXAMPLE resource distribution across areas or routes

Gn{f.::w

THEMATIC MAPS — AN OVERVIEW O Ensure health service access is more equitable and

cost-effective by identifying where to add service

THEMATIC My - VIS IZING 2 >

.D»;AA IC MAPS ~ VISUALIZING deti points

BENEFITS OF USING THEMATIC MAPS "

IN MICROPLANNING Redirect resources or alter supply routes to better
serve target populations

USE OF POPULATION ESTIMATION
AND SPATIAL DISTRIBUTION

KNOWLEDGE CHECK QUESTIONS

KNOWLEDGE CHECK ~ 1

> ¢ W QO PRIV NEXT >

Geo-enabled Microplanning Handbook (link here)

Planned translation in French
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https://drive.google.com/file/d/1ZEUaN5qtQyYmWwqSPJDUL4LaFl76p1Yr/view?usp=drive_link

One Campaign Management (OCM)

an integrated approach to geo-enabling immunization programmes

The OCM approach equips health programmes with a flexible and custom workflow to plan, execute, and

evaluate campaigns with precision, all while integrated with existing national health systems and
infrastructure.

Pre-campaign Intra-campaign Post-campaign

¢ Foundational geospatial e Monitor and track e Conduct post-campaign

data layers of microplan analysis of coverage
population estimates, implementation and and population
health boundaries and progress through reached, pre- and post-
accessibility can be dashboards campaign comparison
read into any campaign * Ability to update e Visualization, editable
management and datasets in real-time access and
monitoring tool through desktop and maintenance of all

¢ Develop digital mobile applications datasets for all
microplans linked to ¢ Capacity strengthening stakeholders (national
supply chain and and GIS support and subnational data
storage managers)

e Create, edit, update ¢ Capacity strengthening
and print microplans and GIS support

e Capacity strengthening
and GIS support

\ J \ J \ J
'y World Health WHO GIS Centrefor Health
Organization Department of Data and Analytics (DNA)




The COVAX investments enabled the development of the Geo-
Enabled Microplanning (GMP) Handbook, setting a global standard
and facilitating scale-up. Additionally, discussions are ongoing with ot - Microplan

Cameroon, Chad, Niger, CAR, and Somalia for implementation. j : oy J

Travel time

Spatil pepulation

Bangladesh Afghanistan Burundi

Proof of National National Early stages of Polio Bednet distribution Polio
discussion

Goagaptica distribton o e/ sndercerved popltion
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. GMP is being scaled natlgnally Bangladesh Country Office's Early dISCuS.SIOHS Wlth. With D2D res.tnchons, SL!ppt?rtec! Mala_rla bedr:net Initial talks with RO & CO
A successful pilot tested in Bangladesh for the first work influenced Nepal's Sudan CO on implementing focus on mapping health distribution with satellite on a full digital
cost-effective methods. time, proving its feasibility and P in Red Sea, Kassala, and facilities, temp sites, and imagery and pilot . | cig
. strategy . . microplanning package
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Bangladesh : Gaps ldentified in Conventional Microplan

Less active Immunization coverage and
logistics monitoring practice.

Errors in session sites distribution, selecting
underserved areas, which leads to poor
planning.

Unavailable of real-time digital session
planner for Monitoring and supervision.

Difficult to identify Hard-to-reach and high-
risk areas.

Repetitive information in the Microplan

("copy-paste": prepared  without any

changes).
¢ “?&W World Health WHO GIS Centre for Health
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Maps — result of workshop
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Rehabilitation
center and the new
settlement of the

homeless people of
that union in
another union
(due to river
erosion)
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Practical Session on Data and Analysis for Malaria
Prevention:

Form Groups
At least 01 Laptop per Group
Collect satellite Map

A problem will be given 01 or 02 groups will be
asked to present

The Alliance for Malaria Prevention Annual Partners Meeting
Movenpick Hotels & Residence
Nairobi, Kenya from 7 - 11 April 2025
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Burundi — Monitoring Change in Malaria Incidence — 2016 & 2022

Malaria Atlas Project | Data
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https://data.malariaatlas.org/maps?layers=Malaria:202406_Global_Pf_Parasite_Rate

campaign

Digitalization of health facility catchment area and distribution points

Main Objective

The main objective is to provide a brief introduction the process to
demarcate catchment area on the paper map and digitalize using QGIS
software as a part of digital micro-planning for the distribution of malaria
prevention Kits.

Specific Objectives
» Briefly present the five steps process of the microplanning
* Interactive exercise to demarcate respective catchment area
« Explore QGIS interface, some of its key menus and data format
 Learn how to import, visualize, and overlay different layers, as well as
extract a subset of vector and raster data.

g{{&‘g World Health WHO GIS Centre for Health
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Training on use of geospatial tools at 2025 Alliance for Malaria
Prevention Annual Partners Meeting and Campaign Digitalization

Y

he designations employed and the presentation of the material in this publication do not imply the expression of Dala source: WHO 2024
any opinion whatsoever on that part of WHO concerning the legal status of any country, territory, city or area or of Map production: WHO- GIS center for Health/ Dep:
its autonties, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps of Data Analytics
represent approximate border lines for which there may not yet be full agreement.

Map Date: 04 April 2025 ©
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Importing shape (.shp) file into QGIS (1/3)

(@ Untitled Project — QGIS
Project Edit View

D8
BRP V. A4

Create Layer

Add Layer + Add Vector Layer. Ctrl+Shift+V
A X ~Embed Layers and Groups... | B, 'Aa Raster Layer.. Crl+Shift+R
Browser | Add from Layer Definition File... | B Add Mesh Layer... St b St I t t - t
QeyYy=®o | CopyStyte 9,; Add Delimited Text Layer... Ctrl+Shift+T e p - y- e p n s ru c I 0 n s 0
<7 Favorites Paste Style | ®, Add PostGIS Layers... Ctrl+Shift+D

» " Spatial Bookmar

" B e i e «= add vector layers:
» [ CA\ (SSD) Paste Layer/Group | BB Add MSSQL Spatial Layer... u

~ 5 DA (SSD) Open Attribute Table F6 | @, Add Oracle Spatial Layer... Ctrl+Shift+O
» [ accountability

1.0pen your QGIS software
» f_- Aloys_ | Toggle Editing % Add/Edit Virtual Layer... .

o> 1 Alymini ENST| / Save Layer Edits | €8 Add WMS/WMTS Layer... Ctrl+Shift+W

T e 2.Go to the Layer menu and

JA®TE S vE Savehs =
| Save As Layer Definition File V3 Add WFS Layer...

Remove Layer/Group Ctrl+D &3 Add ArcGIS REST Server Layer... S e I e Ct Ad d I a e r
| BB, Add Vector Tile Layer...

Duplicate Layer(s)
Set Scale Visibility of Layer(s) ‘ ,5 Add Point Cloud Layer..

3.Choose Add Vector Layer

Set Project CRS from Layer

-

o

Layer Properties..
4. Geopackage —add all layers
L]
Labeling
" Show in Overview
©O Show All in Overview
©% Hide All from Overview
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Adding satellite basemap trough XYZ Tiles in QGIS (2/4)

@ *Interface Micro planning — QGIS 3 R D oSO D = o T T ) . .
e DEBRRX D@ALAPP A BeLBOR B e In the Browser Panel (left side), right-click
i D (R 8¢ IO & S ORI - 3 y : - 3 Vo . " . "
e e+ e R hi “&& W on XYZ Tiles and choose "New Connection...
= o8 Aenne R Frr e /: \ In the New XYZ Connection dialog:
:Eym”’" > e N7 *Name: Google Satellite (or whatever you
: ‘ ‘::\\(M'o&n) E:‘M:mm —J WRL | Pitpsfemt ] googhe comveslyrs=st=(x jy={yJz={z} | prefer)
@ Georaciage ) SensorThings Authentcation . . o
§ o &= e \-\ Under URL, copy-paste inside the following
‘-::CW §§§"“’”"°‘°""""‘ Mummmm Iink.
,Jm - moo-sam No Authestication  ~ * \ =
oo N ® e e - oo https://mt1.google.com/vt/lyrs=s&x={x}&y={
=AY i wvaman ) y}8z=(z} |
| oo Leave other settings as default, then
click OK.
= 0w In browser panel, Expand XYZ Tiles and
SaStR R0 : double click on Google satellite to display the
v | TeamCatchmentares
closdi Ao —— satellite image
ReyYy=zeo
B SAP HANA
s 30 e s s
‘e oy https://mt1.google.com/vt/lyrs=s&x={x}&y={y}&z={z}
@ e
90 SensorThings
gvmua
Mapzen Global Terrain
RN World Health e WHO GIS Centre for Health
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https://mt1.google.com/vt/lyrs=s&x=

Digitizing a catchment area into QGIS (2/4)

4 Zoom to Layer(s)
Zoom to Selection

©F Show in Overview
Show Feature Count

il Show Labels
Copy Layer
Rename Layer

8 Exeate sQu

L] Duplicate Layer

[} Remove Layer
Move to Bottom

Browser
vt o
» [N
» [7] Z:\(Shared Folders)
@ GeoPackage
/7 SpatiaUte

Project Edit View Layer Settings Plugins Vector Raster Database \eb Mesh Progessing H)

DivB@RR

V-

Start digitizing:

Right-click your new layer (Team
catchment Area 1)> Toggle Editing

B surundi_tevel2
B sujumburs rural_Bujumbura_Mairie
~ v 3 OSMStandard

In the toolbar, click on the polygone
and digitize the catchment on the image.

2 — Zoom on the image and digitize
the catchment

(72X, World Health WHO GIS Centre for Health
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Digitizing a catchment area in QGIS (2/4)

ReV..eBV @4

Right-click once at the end of the
polygon to finish.

Fill in the attribute table info when
prompted (Egs Id: 1 Team: 1)

—

Save and Stop Editing:

N-B-G-%- QEHIBE-=-5
2-n 5 2R QEQ@ < 1.Click the Save Edits icon m (disk with
. : pencil).

2.Click Toggle Editing again to stop
editing.

-~
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-
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campaign
- Estimating the buildings need reached per catchment area

The Alliance for Malaria Prevention Annual Partners Meeting
Movenpick Hotels & Residence
Nairobi, Kenya from 7 - 11 April 2025
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Training on use of geospatial tools for microplanning of ITN distribution campaign

- Estimating the buildings need reached per catchment area

Obtain total counts of points
in each team catchment area

Vector > Analysis Tools > Count Points in Polygon

@ *Extract buildings — QGIS
Project Edit View Layer Settings Plugins KESED

DEBRRHE O

Raster Database Web Mesh Progessing Help
sis Tools @ Basic Statistics for Fields...

Geoprocessing Tools [ > Count Points in Polygor

“ Q \/“) ,(J % m Ggometry Tools »| 3 Line Intersections...
8 @ Research Tools » | 3 Mean Coordinate(s)...

QREY®O Data Management Tools »| 7 Nearest Neighbour Analysis...

Favortt : "- 4 Sum Line Lengths...

1’ 9 Spnl:ll:oohvwks L8 ! " 1 ;" B Distance Matrix.
|+ [ Project Home ... - W, List Unique Values... i
b & Home s oL b BT ¥ L]

Select the corresponding polygons and points layers

@ Vector Analysis - Count Points in Polygon

Parameters | Log

oo

(9 TeamCatchmentArea [EPSG:4326)
Selected features only

Points

X

“

Count points in polygon

This algorithm takes a points layer and a polygon
layer and counts the number of points from the
Z t:’ % K- first one in each polygons of the second one.,
A new polygons layer is generated, with the exact
same content as the input polygons layer, but
containing an additional field with the points count

. Centroids [EPSG:32637]

corresponding to each polygon.

L BN

Selected features only
Weight field [optional)

An optional weight field can be used to assign
weights to each point. If set, the count generated
will be the sum of the weight field for each pont
contained by the polygon.

, & unique dass field can be spedified.

1f set, points are dassified based on the selected
attribute, and if several points with the same

- attribute vakue are within the polygon, only one of
them is counted. The final count of the pont in a
polygon is, therefore, the count of different
dasses that are found in it

Both the weight field and unique dass field cannot
be specified. If they are, the weight field will take

[Create temporary layer]

V| Open output file after running algorithm

T and the unique dass field will be
|| ignoced.
0% Cancel
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Training on use of geospatial tools for microplanning of ITN distribution campaign

- Estimating the buildings need reached per catchment area

Q@ *Extract buildings — QGIS

. . () Count — Features Totak 32, Fitered: 32 Selected: 0 - o x
Obtain total counts of point | TR TN T TR
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Accessibility Analysis
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Accessibility analysis

Physical accessibility analysis: Assess how physically
accessible existing health services are to the target population

Geographic coverage analysis: Part of the target population

that-would notreceive care due to a shortage of capacity.

Referral analysis: asure travel time and distances between
iliti lier.

Zonal statistics: Identify percentage of the population having
physical access to health services within a given time)

Scaling up analysis: Design and simulate different scenarios
aiming at scaling up the existing service delivery network.
(walking, motorized vehicles, etc.)
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AccessMod

AccessMod 5.0, Standalone version AccessMod Next-generation, Web Version
(2017 release) (2022 release)

6 G % [ [l PCn « x Aveare X 98 At X | K Accmatbe X | () ttkcomn X | # k=
« C 8 xcommodog * % Q

» Aecrastos

AccessMod 5

Rrting Universal Heolth Coverage by modelling
bysical accessibility to health care

World Health
Organization

J
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http://www.accessmod.org https://accessmod.openhexa.org/
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http://www.accessmod.org/

AccessMod - Input geospatial data

-

Health Fécility location Zones (admin division, Transportation network .
HDX health areas): GISC Travel Scenario
A

& Target population distribution

Barriers to movement . Land cover Digital elevation model
HDX WorldPop UNPD adjusted, 2024 Source: Sentinel-2 10m 2024 g SRTM 30m
World Health WHO GIS Centrefor Health

Organization Department of Data and Analytics (DNA)



AccessMod — Outputs

Travel time distribution grid Table Extent of travel time based catchment

for different scenarios areas with location of added health
& :51 Zonal statistics agugn . . .
2 s athowinsis facilities/distribution

download
Accessibility (120 min)
Walking+ motorized in main road
) w— T T T e N e ~
! 0 AFRD. R 108547 854504 Lot 79 0915 Ii\
# 60-120 min ‘:2 /\"’é‘
100 ® >120 min _ : :\:‘, &
i
L& A
_71% N B { A
] \\ \S’//‘L\/‘7‘/.
e >
Proportion of population covered oo " Population coverage by zones
{723 World Health WHO GIS Centrefor Health
F Y 2yt .
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Incharge travel time
1_Kwame 111,950 0%
10_Achieng 16,704 8%
11_Mbali 63,967 0%
12_Esiankiki 172,759 4%
13_Dikembe 147,269 5%
14 Nzinga 86,011 14%
15_Thabo 166,264 6%
16_Naledi 35,553 40%
17_Smba 26,314 53%
2 Amina 407,487 0%
3_Oluwaseun 87,231 0%
; \ 4 Kofi 250,391 0%
Wceomn L/ { %8 5 Fatoumata 181,648 0%
i A =<l 6_Abebe 32,262 69%
180 min - 239 min : " v [ 40% - 60% 7 Zuberi 111,864 0%
M 240 - 299 min Y &g v [0 60% - 80% e 3 Mk 8 Nyah 75,346 11%
MG 2300wl y : : v B > 50% s : \SE T, | _ 9_hbari 30,768 13%
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Use of geospatial tools for microplanning of ITN distribution campaign
Resource estimation

The Alliance for Malaria Prevention Annual Partners Meeting
Movenpick Hotels & Residence
Nairobi, Kenya from 7 - 11 April 2025
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et AL | %popneeded | The taple gives estimate of population reach within 2
Catchment HF/distribution building PopTotal* | more than 2 hrs _ _
Incharge point Strlicture travobtme hours travel time and number of houses in the
1_Kwame 3 20752 111950 o%| respective catchment areas. These are information
1‘1’—:‘4°b“'f“g 1 12:23 ;2;2‘7‘ 33’ derived from model, is one of the techniques to
_Mbali o . . .
12_Esiankiki 5 33161 179759 ., derive denominators for programme planning.
13_Dikembe 4 30021 147269 5% Participants are required to estimate resources based
15 Thabe T T "o O e tables.
_Inabo ()
16_Naledi 2 10089 36563 20% . Wha_t should be best strategy tg reach
17_Simba 3 9549 26314 53% maximum number of population in LLIN
2_Amina 8 53991 407487 0% distribution Campaign?
3 _Oluwaseun 2 19966 87231 0% . E t. t |_|_|N B | f
4_Kofi 5 39962 250391 0% stimate ( a e) or area
5_Fatoumata 7 23634 181648 0% » Calculate storage requirements
3‘2b§bei i 122;2 Sizgj ngﬁ’ » Decide whether any catchment area need
_Zuperi (] agm . . . .
2 Nyah 5 18148 25346 1% addltlon_al .dlst.rlbutlo.n §|tes or. focused
9_Jabari 2 10370 30768 13% communication in making inaccessible areas
or intensify monitoring visits.
« Explain how geo-enablement compliments
conventional micro-planning.
{7\, World Health WHO GIS Centrefor Health
NV H 1 .
" # Organization Department of Data and Analytics (DNA)
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