
Workflow
The general workflow for establishment of GIS database for IMIS is outlined as follows:

2.1    Exploration data available with local government & other stakeholders

A key informant interview (KIIs) with local government officials and other stakeholders (e.g. Central
Bureau of Statistics, Ministry of Local Government, etc.) is a first step in for ascertaining availability
of various spatial and non-spatial data needed for IMIS. During the KIIs, availability/unavailability,
creation year and form of data(digital/paper) must be ascertained for each data. In case of
unavailability of data, it must be inquired if the data can be generated with the help of KIIs with any
officials of LGs or other stakeholders. In that case, the person who can provide information must be
identified as well.

2.2    Acquisition of available data and standardization

All available data layers must be acquired from LGs and other stakeholders. If the certain data
layers are in the paper form, then scanning the map at high resolution, performing georeferencing
to assigning spatial coordinates to the scanned map image and digitizing features on the scanned
map using the GIS software’s digitizing tools along with its attribute data is necessary. It’s essential
to perform quality control to ensure reliability of GIS data obtained from the paper maps. All
available data layers must be subsequently scrutinized for its sufficiency with a detail comparison
with the corresponding necessary attributes as mentioned in Appendix A. It is mandatory to
perform data cleaning and pre- processing procedure to identify errors, duplicates, missing values,
and inconsistencies for all available data layers that have been identified as meeting the IMIS data
requirements and therefore not needed to collect through the field survey.

2.3    Acquisition of high-resolution satellite imagery

A very high-resolution satellite imagery is a pre-requite to establish a robust and reliable base
dataset required for IMIS specifically for digitizing building outlines, road data and water bodies.
High-resolution satellite imagery can be created through downloading freely available high-
resolution Google Imagery given that acquisition of images under Area of Interest (AOI) have been
done recently (less than a year ago).
A freely available SAS Planet software (https://www.sasgis.org/) provides a simplified procedure to
acquire Google Imagery of highest resolution. The SAS Planet software outputs georeferenced
single imagery under AOI in various raster formats (TIFF, JPEG or ECW). Some well-known
commercial vendors that provide high-resolution satellite imagery include Maxar (formerly Digital
Globe), Airbus Defense and, Space Planet etc. All commercial vendors have a catalogue service



that can be inspected to ensure that they have data coverage for desired AOI and have acquired
images recently with minimal cloud cover (< 5 % cloud cover is desirable). However, purchasing
high-resolution satellite imagery through reputable commercial vendors that offer high-resolution
satellite imagery is preferable. Requirements about the data (e.g., data formats, spatial and
spectral resolutions, requirements related to the data must be clearly outlined (e.g., AOI, data
formats, spatial and spectral resolution) when placing any order to commercial vendors. Preparing
high-resolution image using Drone Survey is highly recommend if the fund is available with LGs.
This technology helps produce high resolution images compared to satellite images and also
reduces field verification time.

2.4    Digitization    of    data-layers    using    high-resolution satellite imagery

The high-resolution imagery will be the sole basis for identification and digitization of intended
features (e.g., building footprint, road network) through visual inspection and a manual digitization
process by a person having proficiency in GIS within a GIS based software. A proprietary GIS
software ArcGIS or an open-source software QGIS (www.qgis.org) can be utilized for the process of
digitization of the data layers. During the digitization process, it is necessary to ensure that the
digitized data is free from any topological errors and maintains geometrical requirements (e.g.,
right angle maintained for building outlines) that are needed to accurately represent the physical
structure in the digital realm. During the process, a strict quality mechanism must be adopted such
that digitized features are free from any errors. Topological errors (silver lines, over-shoot, under-
shoot, cross breaks, and dangling objects) in case of road features and overlapping polygons, silver
& dangles of polygon features must be carefully checked. In addition, it must be ensured that no
features visible in the imagery are missed during the digitizing process. It is recommended that
error checking is done by a person not involved in the digitation process to guarantee high
accuracy and reliability of digitized data.

2.5    Field    verification    of    buildings,    roads,    sewerage, drainage and water supply

Since building footprints, roads and containment data are the most crucial datasets for IMIS, a field
verification process is needed to ascertain presence of all digitized features (e.g., building
footprints and road networks) on the field and digitize features that are not visible on the high-
resolution satellite imagery. In the process, some digitized buildings may require splitting if there
are multiple buildings on the field within the boundary of the digitized buildings.

2.6    Field survey for collection of attribute data
Building data must be mapped with sanitation system available in the buildings, as well associated
access road, drain, sewerage network and water supply networks for IMIS. This information must be
collected through an extensive census field survey within the LG’s boundary.  A questionnaire that
has been devised for collection of attributes related to buildings and containment data based on
IMIS date requirement is presented in Appendix B. The questionnaire shall preferably be translated
into the local language.



Between two modes of data collection for household surveys: paper and pencil interviewing (PAPI)
and computer-assisted personal interviewing (CAPI), the CAPI is recommended due to numerous
inherent advantages such as skip logics, recording geolocation ability, the ability to capture
photographs and real-time monitoring of survey responses. Field survey conducted adopting CAPI
tends to be more efficient and of high quality because errors are greatly reduced as well. There are
many digital tools (mWater, Open Data Kit (ODK) and KoBo Toolbox) available for field data
collection, however MerginMaps has been adopted as a recommended tool based on previous
experience of collecting geo-spatial data for establishing IMIS for Mahalaxmi Municipality in Nepal
and Pourashavas (e.g. Kushtia, Benopole, Gazipur) in Bangladesh. MerginMaps is an ecosystem
developed by Lutra Consulting that allows capture of geospatial easily through a mobile device and
efficiently store and track changes of collected geodata on a cloud. Multiple surveyors can work
simultaneously, and their data can be combined and shared securely though the MerginMaps web
platform.

2.7    Composition of survey team

Three different groups of people are required to smoothly conduct the survey.
i.    Enumerators: Responsible for collecting information on the field
ii.    Supervisors: Overall monitoring of enumerators
iii.    Coordinator: Setting the mobile and web application for survey and periodic data monitoring.
A person with GIS knowledge is essential.

It is essential to carefully select enumerators as well as field supervisors to ensure that information
to be collected meets the optimal quality standards in terms of accuracy and reliability. Some of
the criteria in choosing enumerators include previous survey experiences, good interview skills,
familiarity with the local language and familiarity with usage of mobile phones. It is advisable to
select enumerators having at least Intermediate academic qualification and priority should be
given enumerators having higher academic qualification. All pre-selected potential enumerators
candidates are invited to participate in a training session where the final selection is made after
their field performance is assessed. A training program is designed to acquaint enumerators with
the content, flow, structure of the questionnaire as well as familiarity with intricate details of
MerginMaps mobile application for conducting the field survey.
In addition to enumerators, field supervisors are needed to manage field work implementation and
monitoring of enumerators to ensure that field survey get completed within the intended allocated
time as well as to provide any assistance required by enumerators related to the filed mobile
application or the questionnaire. Enumerators must maintain regular communication with the
enumerators on a daily basis. The recommended ratio of supervisor and enumerator is 1:20.

 
2.8    Conducting field survey using MerginMaps



A field survey using MerginMaps requires extensive training to enumerators on how to use
MerginMaps and conduct data collection accurately and efficiently. Besides training to
enumerators, a curtailed training to a person with GIS knowledge to act as a survey coordinator
who will setup/modify forms in MerginMaps and performs/monitors the synchronization of collected
data with the use of QGIS software is required. The IMIS Field Data Collection User Manual for
Coordinator and IMIS Field Data Collection User Manual for Enumerators are attached with this
report. An elaborate training shall be provided for both Coordinator and Enumerators before the
commencement of the survey. A general workflow for conducting a field survey using MerginMaps
is as follows:

i.    Designing the Survey Form in QGIS that includes the required data fields to capture information
during the field survey. The form needs to be tailored to specific data collection needs.
ii.    Configuring the GIS data and survey form in QGIS before conducting the survey in the field
such that there is direct linkage between survey form with the relevant data layers with needed
styling, field validation rules and skip logics. It is essential to incorporate data validation rules with
the survey form to minimize errors during the field data collection.
iii.    Acquiring necessary space privilege on MerginMaps for data storage by purchasing a suitable
plan that is most appropriate as the requirement of the project and transferring the QGIS project in
MerginMaps.
iv.    Providing elaborate training to both coordinator and enumerators about the use of
MerginMaps applications (web and mobile apps). Enumerators are given training related to mobile
applications only whereas coordinators are given training related to both mobile and web
applications. Mobile application is primarily used during the field survey whereas web application is
meant both for configurating the survey as well as monitoring and synchronization of collected field
data.
v.    Collection of data in the field by enumerators with a mobile device loaded with MerginMaps
application. Enumerators can collect data and input the information directly into digital form.
vi.    Synchronizing data collected in the field with the central database using MerginMaps cloud.
The step ensures that all data is consolidated and updated in the main GIS database of the project.
Enumerator performs the synchronization of data once the surveyors have a strong internet
connection. Synchronizing data using mobile data connection is not recommended.
vii.    Regular monitoring of collected data by coordinators to ensure that any inconsistencies or
inaccuracies are identified and addressed properly by conveying the information to field
enumerators through supervisors.
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