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1.0 [bookmark: _Toc336229702]EXECUTIVE SUMMARY
[bookmark: _Toc284997502][bookmark: _Toc336229703]According to the Sudan Rural Land Governance Project (SRLG)’s contract with USAID, “the responsibilities for land allocation and land registration are split between the County Land Authorities and the state Ministry of Physical Infrastructure... the contractor will provide technical assistance and training to both of these institutions so as to capacitate them to carry out a pilot program to secure land tenure in one select payam within the targeted county. This exercise will provide an opportunity to test and inform the new legislation and implementing regulations.”

[bookmark: _Toc336229704]The legislation referred to above include Section 53 (2) of the Land Act 2009: “land collectively or individually owned in Southern Sudan shall be registered and given title…”  Section 53 (3) of the Land Act: “land owned by different levels of government…shall be registered.” And, under the Local Government Act 2009, Section 7 (6): “the boundary of each Local Government Council shall be demarcated in accordance with provisions of this Act.” These provisions relate to two overarching issues that will have to be addressed in the methodology that will guide the inventory process.  The first is the decentralization of government powers as set forth in the Local Government Act and the second is the legal status afforded to the inventory process.

[bookmark: _Toc336229705]The SRLG is assisting the decentralization process in the land sector by supporting the operationalization of two County Land Authorities.  One of the major inconsistencies is that the Land Act 2009 establishes a County Land Authority (CLA) but this body is not mentioned anywhere in the Local Government Act. Instead, Section 91 of the Local Government Act provides that “every Local Government Council shall establish a land committee or authorities…”  The decentralized structure described in the Local Government Act is very complex.  According to Section 16 there are 3 types of Local Government Councils, Rural, Urban and Industrial.  Urban councils are further divided as City, Municipal or Town Councils which, in turn could be divided into Block and Quarter Councils.  A Rural Council is also known as a County Council and is sub-divided into Payam and Boma Councils.

[bookmark: _Toc336229706]The SRLG has consulted with the National, State, and County officials to determine the fit of the County Land Authority within the land administrative structure, its areas of jurisdiction, and reporting arrangements. Additionally, the composition of the CLA and the roles and responsibilities of its members have been agreed with County and State officials in Western Equatoria and Jonglei States.  The CLA will have both advisory and executive powers. Its main attribution is to hold and allocate public lands vested in it with the approval of the State Ministry of Physical Infrastructure and subject to urban and rural planning in the county. The advisory role of the Authority spans land use planning, resettlement of persons, survey, registration and transfer of interests in land, exercise over land rights by communities, and support to traditional authorities in the exercise of their functions. Formation of the CLA will both support and be supported by implementation of the land inventory exercise. This will in turn allow practical governance experience to inform the drafting of state land regulations thereby helping ensure the regulations are responsive to the land tenure challenges that exist on the ground.

[bookmark: _Toc336229707]In order for government authority to be decentralized, the jurisdiction of each local government unit will have to be determined through demarcation of its physical boundaries to give the unit full legal effect.  As establishment of the CLA and the inventory process are mutually reinforcing, the inventory methodology should include procedures to check whether the county is established in terms of the Local Government Act and if not established facilitate authorities through the process.

[bookmark: _Toc336229708]In the absence of land survey and registration regulations to the Land Act 2009, the pilot land inventory will be guided by procedures of the Land Settlement and Registration Act, 1925. The contract with USAID instructs that “the methodology for securing land rights will involve a land inventory process whereby land rights are adjudicated and registered within the State-level registry.” This requirement exists in a legal context where the land inventory is a step in a process that may include land registration and that because of limited capacity within the National Ministry of Housing and its State Ministries of Physical Infrastructure land registration is provisionally being carried out by the Judiciary under a Memorandum of Understanding. That said the proposed systematic land inventory would still have legal status as an adjudication process upon sanctioning of the State Ministry of Physical Infrastructure by the National Ministry of Housing [Section (42k) of the Land Act]. Section 54 (3) of the Land Act provides that “registration offices shall be established at each level of land administration in Southern Sudan.”  Additionally, Section 91 (3) (d) of the  Local Government Act requires Council Land Authorities to prepare “policy guidelines for land use rights and the maintenance of Council cadastral systems for keeping up to date records of land registration, allotment, title deeds and land statistics.” Council Land Authorities are further given powers for the development of land registration, distribution, and allocation schemes and schedules for Council land management (Section 91, 3f). But it does not appear feasible to establish registration offices at each level of land administration hence the decision by the Western Equatoria State government to have registration offices at county and state levels only.

[bookmark: _Toc336229709]Since land registration is ongoing in some parts of the country, there is evidence to confirm that the existing legislation and institutional settings provide some framework for developing a land inventory. The inventory methodology will pay attention to the need for capacity building at county and state levels for maintaining land registries. Rather than basing the inventory on regulations to the Land Act, the approach will be to pilot a methodology that would allow for the integration of data collected by communities into a national land administration system when it is eventually developed. Thus the approach will be for the experiential learning from the pilot land inventory to inform review of land law and developing regulations. Given the current resources and personnel capacities in local government, the procedures should be geared towards producing land information that can be sustainably used and maintained by local government units.  
[bookmark: _Toc336229710][bookmark: _Toc284997507][bookmark: _Toc287942001]2.0	land inventory methodology
[bookmark: _Toc336229711]2.1	government buy-in 

The project will facilitate the formation of a field team composed of the SRLG project representative, a representative of each of the State Land Commission, State Ministry of Physical Infrastructure, Ministry of Agriculture, County Administration and Payam Administration. Government representatives will receive hands – on training and participate in the implementation and sustenance of land inventory activities. 

Before implementing the land inventory exercise SRLG will consult with government officials at Yambio Payam, Yambio County, and Western Equatoria State levels to ensure that they are aware of and support the activity. It is essential that they collaborate with the project and have bought into the inventory process so as to formalize the inventory. The project and government partners will need to reach consensus on the unit(s) of demarcation. Based on assessments done so far need has been identified for demarcating boma, homestead, community, and public land boundaries. This approach is feasible because historically settlement entailed clear demarcation of individual homesteads and the planting of perennial plants such as palm oil, orange, teak, and mango trees as boundary markers.

As discussed above, given the lack of specification in the current Land Act 2009, SRLG should take the lead in developing procedures that will have to be discussed and agreed with Government and other stakeholders. In fact, the contract with USAID specifically envisions that “procedures for securing land rights will be developed in consultation with the community and will include measures to respect and record secondary and tertiary land rights as part of the pilot program.”
[bookmark: _Toc336229712]2.2	community awareness campaign

This activity will prepare the inhabitants of Yambio Payam for developing a land inventory. This is not only because communities need to know what a land inventory offers them but also because the contract with USAID requires that “the pilot program will be preceded by an information campaign that will explain to all potential beneficiaries and neighboring populations the objectives of the intervention, the methodology to be applied, and possible outcomes and consequences of the property rights inventory.”  The support of the community is crucial to the successful implementation of the land inventory. If the inventory process will not have the authority to issue title, the PIA campaign should make clear to the public before any activities begin that the inventory is not a titling process so as not to raise expectations.

One of the methods for public information and awareness will be through the convening of a meeting in each boma. Community meetings have been found effective because they are a familiar channel of communication and are interactive in their approach. At each meeting, the community will be apprised of the motives of proposed property rights inventory, the procedures; and expected benefits. 

SRLG will prepare a package for the public information and awareness campaign. The package will contain the following objectives of the SRLG project in Yambio Payam:

· Support the Western Equatoria State government and communities in developing a land inventory for Yambio Payam.

· A land inventory for Yambio Payam is important because smallholder farmers face increased risk from outside entrepreneurs and government who are interested in acquiring their land often without payment of just and fair compensation.

· The development of a land inventory is expected to secure the tenure of smallholder farmers and large - scale investors in a way that reduces conflict and improves food security in the state and country as a whole. 
[bookmark: _Toc336229713]2.2.1	Community Land

Most of the land in Yambio Payam is classified as community land. According to section 11(2) of the Land Act 2009, ‘community’ land includes –

a) Land lawfully registered in the name of group representatives
b) Land lawfully held, managed or used by specific community as community forests, cultivation, grazing areas, shrines and any other purposes recognized by law
c) Land lawfully transferred to a specific community by any process of law; and
d) Any other land declared to be community land by law
[bookmark: _Toc336229714]2.2.2	Demarcation of Community Land
 
With the support of government a community can decide to demarcate the boundaries of its land. 

Section 58 (2) of the Land Act 2009 provides options for the community to demarcate
a) The outer boundary of community land
b) The outer boundary and individual plots within the community
[bookmark: _Toc336229715]2.2.3	Land Inventory

A land inventory is a register of land parcels and data relating to each parcel such as owner of the parcel, particulars of the parcel, and particulars of all existing claims and interests in the land. The type of data contained in a land inventory is determined by the purpose of the inventory. For example an inventory for supporting land administration will show owner(s) of the land, parcel dimensions and size, existing rights and claims, etc.
[bookmark: _Toc336229716]2.2.4	Legal Basis of Land Inventory

The legal basis of a land inventory is provided in the Land Act 2009 (Section 55) but in place of land inventory the law makes use of the term initial land registration. In the absence of implementing regulations for the Land Act, the land inventory will be developed following procedures outlined in the Land Settlement and Registration Act, 1925.
[bookmark: _Toc336229717]2.2.5	Key Steps in Developing a Land Inventory

a) Demarcate boundaries of public, community, and private land
b) Record data about each parcel, that is, name of owner (s), existing rights, etc.
c) Adjudicate/verify boundaries and rights
d) Final registration of title
[bookmark: _Toc336229718]2.2.6	Role of Community in Land Inventory Development

Provide field team with information they may request about the land in Yambio Payam.

Participate in meetings convened for public information and awareness, and other steps in developing and managing the land inventory.

Through traditional leaders, providing information to the County Land Authority concerning any changes in boundaries and land transactions to enable maintenance of an up to date land inventory.
[bookmark: _Toc336229719]2.2.7	Potential Benefits from a Land Inventory

a) Land inventory helps in clearly defining boundaries and rights on the ground.
b) Mapping and recording of land rights makes it easier to identify boundaries and legitimate owners as a basis for engaging in mutually agreed to land transfers.
c) As formal land record it reduces chances for fraudulent transactions, and provides information about encumbrances and use restrictions on the land.
d) Empowers communities/individuals in negotiating partnerships and assessing the level of compensation when land is acquired for investment.
e) Documentation of land rights makes it easier to defend such rights against challenges by outsiders or the state.
f) The process of developing a land inventory can help resolve conflict through adjudication of boundaries and land claims.
g) Developing a land inventory encourages investment and provides a basis for joint ventures with outside entrepreneurs. The inventory provides investors with information on land access opportunities that may be available.
h) A land inventory provides protection to customary land rights, women, newcomers, other disadvantaged groups and holders of seasonal rights like those who access post – harvest grazing. 
i) It provides data for use in land registration and land use planning.
j) Land records can facilitate access to credit by farmers.
[bookmark: _Toc336229720]2.2.8	Potential Challenges of a Land Inventory

a) Because of increased land transactions a land inventory can quickly become outdated if effective arrangements for updating the register are not put in place.
b) Through the link between traditional leaders and the County Land Authority, any changes or transactions in land should be approved by the County Land Authority who then updates the land register maintained at County level.

Public Information and Awareness (PIA) activities should be designed to encourage and facilitate full participation in the inventory process. Awareness meetings will be open to as many people as possible also ensuring that all groups in the community such as men, women, elders, youth, associations, investors, civil servants, traditional authority, the vulnerable and disadvantaged are adequately represented. The public should be informed of the dates and locations of the field work to ensure all who claim rights in land are present when it is measured.  It is important that everyone in the community is aware of the process and has an opportunity to observe it.  A survey will be conducted at the end of each meeting to obtain feedback from the community. At the end of the project period the SRLG field team will conduct a survey in each boma to determine the amount of knowledge community members will have gained about securing their land rights. The more people who are reached by the PIA and are present during demarcation, the more transparent the process will be.  PIA should also be used to inform and encourage the public to participate in the endorsement of the inventory data.

The community awareness campaign will begin with one team working in one boma but after testing and refining the approach in that boma the team can split into two or three in order to speed up project implementation. Each team will be required to use the SRLG awareness package because of the need for quality control over messages that are disseminated to communities. 
[bookmark: _Toc336229721]2.3	Provide Land Administration Training

The SRLG will train Payam, County, and State level stakeholders in land administration with particular emphasis on adjudication, survey, registration and alternate dispute resolution in order to prepare stakeholders for impending land inventory work. The Norwegian Refugee Council (NRC) has developed a land administration manual and has been providing training in all the ten states of South Sudan. SRLG team will review the NRC manual and sub – contract some aspects of land administration training to them. 

A GIS technical expert will train the field team on the use of iPads for mobile field mapping and collection of GIS data. At least five members of the field team will be trained and rated on their proficiency in using iPads. 
[bookmark: _Toc336229722]2.4	Geospatial support for land inventory in Yambio Payam
[bookmark: _Toc336229723]2.4.1	Geospatial Context of a Land Inventory in Yambio Payam

The land inventory for the Yambio Payam will be covering only the rural areas which are defined by the sub-administrative boundaries known as Bomas. The inventory will not demarcate land parcels within bomas defined as ‘urban’ by local governmental land authorities. As the State Ministry of Physical Infrastructure is working with UNDP and UN – HABITAT in the urban section of Yambio Payam, they would like SRLG to work in the rural section. The four Bomas included in the land inventory exercise will be: Bodo (172.84 km sq); Sawura (47.29 km sq); Ndavura (37.14 km sq); and Nanguma (29.00 km sq). The SRLG land inventory with therefore cover a total area of 286.29 km sq.
[bookmark: _GoBack] (
Drawing sand maps in Bodo Boma
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Map 1 - Yambio Payam - Urban & Rural Bomas
Historic Maps
In many African countries, including Sudan, land demarcations have a deep historical context, where some of the first land inventories and demarcations were done in 1800’s, during colonial occupation. With a high priority on land administration for ownership and investment purposes, Colonial powers often developed a comprehensive land inventory and management system, known as a cadastre system. As various countries gained independence, these cadastre systems were often adopted, adapted and maintained by the new governmental land administrators. Historic surveys and cadastre systems can therefore play an important role in the development of a land administration system in a newly formed country like South Sudan, as they provide insights into reasons for specific boundary demarcations and often detail boundaries still existing today.

During a number of interviews with community members and government officials in Yambio, references were made to the “British maps” produced during Sudan’s colonial period (ending in 1956); these maps were thought to represent some of the only comprehensive land surveys done for the area. It was also thought that these maps had been lost, destroyed or housed in Sudan’s capital Khartoum, where they could not be accessed by the South Sudanese government.

To verify the existence of these maps, Mr. Chris Macdonald (SRLG Geospatial Consultant), approached the Map & Imagery Library (MIL) at the University of California, Santa Barbara, where archival searches revealed a series of maps at a scale of 1:250,000 covering the southern Sudan area, that dated from 1930 – 51 (call number - 8700s 250 .S9). These maps were photographed with a standard digital camera and taken out to South Sudan by Mr. Macdonald. While in Yambio, these maps were shown to governmental surveyors and town planners, who verified that these were indeed the historic “British maps”.

 (
A Cadastre System
A cadastre (also spelled cadaster), is a comprehensive register of the real property of a country. A cadastre commonly includes details of the ownership, the tenure, the precise location (some include GPS coordinates), the dimensions (and area), the cultivations if rural, and the value of individual parcels of land. Cadastres are used by many nations around the world, some in conjunction with other records, such as a title register.
In most countries, legal systems have developed around the original administrative systems and use the cadastre to define the dimensions and location of land parcels described in legal documentation. The cadastre is a fundamental source of data in disputes and lawsuits between landowners.
)Features of particular importance evident in these maps were the original demarcations of the Country and County boundaries; and the evidence of rural or farm plot demarcations. Map 2 below, is an extract of the map sheet for Yambio Town with these demarcations evident. 

The farm or rural land plot demarcations, thought to be the original plot demarcation for Colonial cotton farming, are the only known evidence of a cadastre type system for this area and therefore hold particular importance for the SRLG land inventory efforts. This was more so realized during participatory mapping exercises within Bodo Boma where community members were asked to identify property boundary points by walking to these actual locations. These points were captured using a GPS (iPad) and later compared to the demarcations on the historic maps, where a strong spatial correlation was revealed. The historic maps will therefore be a primary source of information for reconstructing the land inventory for Yambio Payam and will be used in conjunction with modern survey tools like GPS and GIS as well as verification by community members using participatory mapping tools and exercises. 
[bookmark: _Toc336229724]2.4.2	Geospatial Methodology for Developing a Land Inventory in Yambio Payam

Using the historic maps within a GIS requires the original hardcopy maps to be scanned to a high resolution image format. The scans can then be brought into a GIS system and aligned to a coordinate system using the coordinate references on the map sheets. This procedure, known as georeferencing, allows features on the historic maps to be overlaid onto more current data like satellite images, digital map layers and GPS points. In addition all features on the historic maps can now be digitized (traced) and converted into GIS layers. Any administrative boundaries, points of interest (POI) and land demarcation boundaries evident on the historic maps will be digitized into a GIS format. These digital features can then be imported into Google Earth and used to assess the correlation with the spatial results of participatory mapping and GPS survey exercises. 

 (
Sand mapping in Bodo Boma
)Community mapping exercises will be initiated by consultation with community members and elders. The exercise objective, to define the plot boundaries, will be discussed and further detailed with a participatory sand mapping exercise, which aims to spatially orientate both community members and the SRLG field team to the location of the various property boundaries. Property owners are asked to draw the physical boundaries of their plot of land in a sand map referenced by other features like roads, rivers and landmarks.

The actual rectangular plot boundaries are then walked by the project field team members and property owners. GPS readings are taken for both boundary lines (where possible) and the four boundary corner points. Boundary corner points that cannot be accessed due to thick bush, rivers or other obstacles, must be given a best possible estimate of their location. Corner points are often described by property owners, using physical features like trees, paths or rivers which can be identified using the satellite imagery on the iPad map. For inaccessible points, the closest GPS point must be taken with notes to describe the actual location of the boundary point. Detailed steps in the mapping are as follows:
Step 1: Organize boma meetings to map boundaries
The field team (as described in section 2 above) with the SRLG field representative providing GIS technical support will convene a meeting drawing people from all villages in the boma, and making sure that the local leadership, elders, women, vulnerable and disadvantaged groups are well represented. This meeting will agree on a timetable for demarcation of boundaries and logistics. The meeting will be used by villagers to draw sand maps that show the boma boundary and reference points. All areas in the boma will be indicated as belonging to the community, private individuals or the government. It will be the responsibility of the field representative to keep minutes of every community meeting in accordance with a provided template. As well the field representative will maintain both a manual and electronic record for each boma.
Step 2: Form boundary committees
At the meeting villagers will nominate well respected and trusted people for a boundary committee. The boundary committee will be made up of five people including an elder/traditional leader, a person for liaison with the Payam and County Administration, at least one woman, and a youth who will run with messages. A standard form will be used for recording names of boundary committee members. The boundary committee will accompany the field team during the demarcation and recording of each parcel.
Step 3: Demarcate boundaries and record land rights
The boundary committee, field team, and neighbors will walk the boundary of every parcel and take Global Positioning System (GPS) readings. Once initial demarcations are done it is planned to have at least 2 teams concurrently demarcating land in Yambio Payam. The boundary committee will verify and adjudicate rights pertaining to each parcel and record them including the name(s) of the owners, land use, and other attributes. It is planned to record the names of both husband and wife(s) and have joint spousal registration of land so as to protect the rights of women. The SRLG plans to use personal identifiers such as owner photographs in consultation with the Western Equatoria State Government. The form in the Appendix below is used to record the signatures of Payam and Boma officials who witnessed the demarcation of a land parcel.  The form also includes the signatures of neighbors who own land adjacent to the parcel demarcated and traditional authorities. Where complex conflicts exist, a rights enquiry may be organized to settle the matter. Rather than random demarcation of plots, a systematic approach whereby all plots in an area are demarcated will be used as that would be more cost effective. 

The Google Earth application will be used to construct perpendicular lines between the corner points and construct the actual plot boundaries. These will then be overlaid onto the historic map data and assessed for consistency using GE. 

Participatory mapping exercises are time consuming as the activities involved require intensive consultation, training and participation. With over 1000 plots estimated for the entire Payam of Yambio, demarcations of all possible plots using this method would be unfeasible given the SRLG project timeframe. This challenge will be addressed through the use of multiple field teams already mentioned above and wherever possible verification of historic surveys to confirm boundaries. With regard to the latter, if strong correlation between the boundaries on the historic maps and the GPS points acquired from community demarcation exercises persists, it is probable that community mapping could be used to verify a set of random sample plots rather than verifying each individual plot. The sample plots would hopefully show that the demarcations on the historic maps are still recognized by land owners today, and would allow for reasonable assumptions to be made for the demarcation of the remaining plots using the boundaries directly from the historic maps.     

Although the historic maps are thought to be some of the only land surveys in existence, there may be some disagreement with community demarcations. With over six decades of change since these surveys, boundary markers (e.g. trees, rivers, footpaths) may no longer exist or have changed. With no formal land administration effective during Sudan’s war years, land owners may have practiced an informal or customary land administration whereby land is allocated by tribal chiefs and boundary demarcations are agreed upon by communities. Although these “community boundaries” would likely be based on the historic map surveys, subdivisions of the original plots may have occurred or boundary markers incorrectly identified or located. Where there are significant differences between the community demarcations and the historic map demarcations, field verification maps will be created showing both sets of lines on maps. These maps will be used in additional community consultation meetings where the boundary similarities will be discussed and consensus sought as to which lines are more correct. To facilitate and record any large discrepancies between official surveys and community demarcations, a decentralized GIS database will be created to store data in both the County Land Authority and State Ministry of Physical Infrastructure and Public Utilities ensuring that county and state level officials are sufficiently trained for purposes of maintaining the system after the life of the project. The final land inventory data and maps will be presented to Yambio land authorities, who should have ongoing consultation with communities to formalize boundaries.  The figure below (Fig 1) details the methodology workflow tasks and human resources required to finalize the geospatial component of the Yambio Payam land inventory.

Map 2 - Extract of Map Sheet NB- 35- O (1953)
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Fig 1 - GIS Methodology, Tasks and Work Flow for Yambio Land Inventory
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[bookmark: _Toc336229725]2.4.3 Geospatial Data Inputs and Outputs for a Land Inventory in Yambio Payam

Geospatial data acquired through data collection efforts in Juba during November 2011, did not yield many useful data sets for the Yambio Payam land inventory. Data sets collected from UN- OCHA; UN – Habitat; FAO; NPA; GOSS - Bureau of Statistics, were mostly intended for use at Country, State or County scale. The Yambio land inventory requires data at a higher resolution, sufficient for Bomas and community (household) scale. The table below details all geospatial base data inputs that will be used in the land inventory, additional information on their source and accuracy is also provided. All GIS base layers listed below will be converted for use in GE and saved onto the Cloud using the Dropbox application. These layers will be used as reference data for any data received from field work efforts or captured in GE.

Table 1 – Yambio Base Layers
	Layer  Name
	Source
	Year
	Accuracy
	Description

	Villages
	FAO
	2011
	Unknown
	The point locations of small rural villages within Yambio Payam

	Roads
	FAO
	2011
	Unknown
	Road centerlines for all road types in Yambio Payam.

	Rivers
	FAO
	2011
	Unknown
	Rivers in and surrounding Yambio Payam. No river names are provided with data set.

	Yambio Payam Boundary
	FAO
	2011
	Community/government  Verified
	The Yambio Payam boundary, originally sourced at FAO but updated and amended through community and governmental consultation

	Yambio Bomas
	FAO
	2012
	Community/government  Verified
	The Yambio Boma boundaries, originally sourced at FAO but updated and amended through community and governmental consultation

	Points of Interest
	UNFPA
	2009
	Unknown
	Point locations of: Schools, Religious Facilities, Medical Facilities, Place names and air strips.

	Conservation Areas
	FAO
	2011
	Unknown
	Conservation areas in and surrounding Yambio Payam

	Satellite Imagery
	SPOT Image
	11-May-08
	2.5 meter pixel resolution
	Color satellite imagery for entire Payam of Yambio, sourced and purchased by SRLG project.



The final geospatial outputs/products of the Yambio Land inventory will include a GIS database containing boundary and ownership information. The database will consist of four discrete data components, which are detailed in the table below

Table 2 - Spatial Data Outputs for Yambio Land Inventory
	Layer
	Source
	Accuracy
	Attribute information

	Community Plot Corner Points
	SRLG GPS Surveys
	5 – 10m
	Owner Name; Plot No.; Date of Capture, Point name; Boma Name

	Community Plot Boundary lines
	SRLG Field staff
	5 – 10m
	Owner Name; Plot No.; Date of Capture ; Boma Name 

	Historic Plot Corner Points
	Digitized from Historic Maps
	5 – 10m
	Map sheet ref; Date of Map; Date of Capture

	Historic Plot Boundary lines
	Digitized from Historic Maps
	5 – 10m
	Map sheet ref; Date of Map; Date of Capture

	Final Plot Polygons
	Compiled SRLG GIS Specialist, using Historic and community data.
	5 – 10m
	Owner Name; Plot No.; Date of Capture; Notes; Boma Name ; Area
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Geospatial technologies for the Yambio project will need to support a collaborative environment where GIS/GPS data can be created, edited, stored and accessed by technical and non-technical users alike. All software and hardware used will also need to be intuitive and user-friendly allowing for project staff with limited geospatial capacity to become quickly proficient in the use of these technologies and effectively contribute to spatial layer and database development.
Dropbox
Dropbox is a file hosting service operated by Dropbox, Inc. that offers cloud storage, file synchronization, and client software. In brief, Dropbox allows users to create a special folder on each of their computers, which Dropbox then synchronizes so that it appears to be the same folder (with the same contents) regardless of the computer it is viewed on. Files placed in this folder are also accessible through a web site and mobile phone applications.

SRLG staff will use Dropbox to store and share all geospatial data; either captured during GPS surveys or created using Google Earth. Dropbox does not require any additional hardware (e.g. servers or hard disks), all that a user requires is a computer and an internet connection; each user can sign up for a free account which provides 2GB of storage. All data which is saved to a Dropbox folder is immediately backed up and accessible by all users sharing that folder. 

The data synchronization facility (i.e. uploading /downloading of data) is optimized to work with the available internet bandwidth, even with a slow or unstable connection. Dropbox has been tested in Juba at the SRLG office where a V-SAT connection and wireless network is installed. All files were shared successfully with no loss or corruption of data. Similar internet connections will be installed at field offices in Yambio.
Google Earth
Google Earth is a virtual globe, map and geographic information program. Google earth also allows for the capture, editing and viewing of geospatial data. The SRLG team will use GE as its primary geospatial tool, it will be used to capture and edit boundary data for the Yambio land inventory and create the various features (see table 2).  All base layers for the Yambio project have been compiled into a Mashup, allowing them to be loaded into GE. The Mashup files (in KMZ/KML format) will be saved on a Dropbox share folder where they can be accessed by project staff.

Google Earth acquires the best satellite imagery available, most of which is approximately one to three years old. For the Yambio project areas, high resolution imagery is available in GE. Additional satellite imagery, purchased by the SRLG project or sourced from USAID GeoCenter, which is either more recent or of higher resolution, can be added as overlays into GE, providing additional detail to these areas. Satellite imagery is most useful for identifying what is on the ground and will be used extensively to validate and capture features for the project area.

One of the main advantages of using GE is that most computer users have already had some exposure to the technology, either to identify and view personal locations like homes or places of work or to get directions between two different locations. The software is easy to use and with only small amounts of training, users can become proficient in the basic functionality of this application.  
IPads
The mobile devices, Apple iPads will be used by the SRLG team for field work activities (GPS surveys and community mapping exercises); these devices have an advantage over conventional GPS handheld devices, as they are robust and intuitive and come complete with the following features:

Long battery life – The battery life can last up to 8 hours with constant use and up to 14 hours with occasional use. This is especially advantageous for use in remote areas with little or no electricity supply.

Virus resistant – There are only a few known computer viruses that have been detected for the operating system used by iPads (OSX). These devices can access any wireless internet connection and be completely safe, without fear of loss of data or damage to the device. No additional virus protection software is required.

Large, high resolution display – The large full color screen of the iPad is excellent for viewing map and image data and can be easily projected for a larger audience.

Compact and portable – The iPad is fully operational without need for additional peripherals like keyboards or mice; it is light weight and compact, which is excellent for long field transect walk.

Cellular network and wireless connection – Data can be sent and received (locally or internationally) via a standard wireless internet connection. Cellular networks allow for data to be sent and received while staff are in the field (where a cellular network coverage is available), this also allows for communication between field staff and staff based in Juba or internationally via email or telephony. 

Intuitive & Fun - The touch screen interface and attractive design of the iPad makes for an intuitive user experience. New iPad users are often more enthusiastic to learn and adopt the new technology, this decreases training time and increases productivity.

During field testing exercises a number of problems were experienced while using the iPad. These were overcome with simple but effective solutions:

Overheating – While exposed to direct sunlight in 35 degree Celsius heat, the device will show an error and shut down. This was resolved by using a dark colored umbrella to provide shade.

Screen glare - In direct sunlight, glare on the screen prevents it from being read. This was resolved by using a dark colored umbrella to provide shade.

Drop & water resistant – The iPad is not resistant to being dropped on a hard surface or being submerged in water. To help prevent these damages from occurring, shoulder bags with reinforced straps and additional padding were purchased for each iPad. The iPads can be accessed and used while secure inside the bag which is secured to the body of the user.



[image: ]
Community Mapping, using an iPad, Bodo Boma
GPS Kit HD
GPS Kit is application (app) for the iPad and provides the iPad with full-featured GPS system that combines all the functionality of expensive handheld units with the power of wireless technology. Using advanced technology optimized for the iPhone & iPad, GPS Kit offers a superbly easy-to-use system that puts data from a wide range of sensors at a user’s fingertips. GPS kit is an off- the shelf software designed mainly for recreational outdoor activities but boasts functionality that are very suitable for the SRLG project’s needs, these include:

Map interface - GPS kit provides a fully integrated map interface which is navigated using touch and hand gestures. The interface is supported by popular base maps (Google satellite, open street maps, Google street map etc.,) and allows the user to see their exact position overlaid on high resolution satellite images. As field surveys progress, all points and paths that have been captured can immediately be viewed and measured, this allows for survey results to be verified and quality controlled in-field, allowing for improved data outputs.

Waypoints, paths, photos and notes – GPS kit (much like a conventional GPS system), allows for an exact point location to be captured (waypoints) or the users’ path, while walking or driving (paths) is tracked and digital lines created. Additionally the kit allows for notes and photographs to be recorded for each point or linear location.  

Map caching – Base maps like Google maps are mainly accessed using a wireless internet connection however this may not always be available. The GPS kit allows for online maps to be saved or cached into the memory of the iPad, allowing them to be viewed and navigated while offline.

Live GPS tracking - Squawk! is an exciting feature of GPS Kit that allows for tracking between users in real-time. It does not simply post occasional updates - it displays actual movements. This feature is useful when coordinating field surveys from a remote location, allowing for SRLG planners based in Juba or home office staff based in the USA to track and communicate with field staff.


 (
A screenshot of the GPS kit showing field survey results of plot demarcation (corner points) in Boda Boma, Yambio
)[image: IMG_0144]
ESRI ArcGIS
ESRI's ArcGIS is a geographic information system (GIS) for working with maps and geographic information. It is used for: creating and using maps; compiling geographic data; analyzing mapped information; sharing and discovering geographic information; using maps and geographic information in a range of applications; and managing geographic information in a database.

This software consists of a complex set of tools and high end cartographic functionality which requires a skilled GIS user to operate.  ArcGIS will be used by the SRLG projects GIS Consultant/ GIS specialist to manage and convert data to and from Google Earth and in the creation of hardcopy maps. 

To equip the new GIS specialist, it is recommended that the SRLG purchases one, single-use, entry level license (ArcView) of the latest version (Ver 10.1) of the ArcGIS Software.

 (
IPADS & GPS KIT
Capture waypoints & paths
Notes & photographs for waypoints
Coding of waypoints & paths
In-field checking and quality assurance of GPS Surveys
Tracking and communication during GPS surveys
)Fig 2 – SRLG Geospatial Technology Stack Summary
 (
GOOGLE EARTH
View Base layers & Satellite Imagery
Digitizing of  Points, Paths & Polygons
Manage, edit & update GIS layers
Import ,view and compile GPS survey data 
) (
ARCGIS
Import export data from Google E
arth
Clean and manage all geospatial data
Management and exporting of Base layer data to Google Earth
Create hardcopy maps
)
 (
DROPBOX
Share and synchronize data
Data storage & backup
Data version control and change notification
)
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It is envisaged that during boundary demarcation disagreements may arise over boundaries or claims to land. Such disputes will be initially adjudicated by the boundary committee but if they remain unresolved they will be referred to the appropriate traditional authority. Some disputes are likely to be complex as in cases of land that was abandoned during the two decades of civil war or due to Lord’s Resistance Army disturbances and may have been allocated to new occupants. Following the Comprehensive Peace Agreement of 2005 and the ensuing relative peace, some people are now returning home giving rise to multiple claimants to land. Land disputes shall initially be dealt with by traditional authority but contending parties also have the option to pursue alternative dispute resolution mechanisms which include mediation, arbitration, and conciliation. The option of alternative dispute resolution has been made available because in adjudicating land rights traditional authority has at times been unfair to women, youth, and other categories. Thus provision of alternative access to justice is meant to ensure due process of law to all members of the community.

Where parties to a dispute agree to use mediation they will request a mediator who is acceptable to both of them. The mediator may be a respected member of the community such as a retired judge, member of the traditional authority, payam land council, or county land authority. The mediator shall have the power to bring together persons to a dispute and settle the matter through hearings. S/he will structure and manage the negotiations and help the parties to generate options to resolve their dispute but shall not have the power to make decisions about the case or impose a resolution. The mediation is expected to culminate in a settlement agreement/disagreement that is signed by both parties. The mediator shall submit minutes to the CLA with an additional copy for the State Ministry of Physical Infrastructure and Public Utilities. In order to enable enforcement of agreements the International Finance Corporation has been working with the Ministry of Justice and Legal Affairs to establish mechanisms for the judicial recognition of alternative dispute resolution methods.

Alternatively, parties to a dispute may apply for arbitration to the traditional authority, payam land council, or county land authority. An arbitrator/arbitration committee shall be appointed with the mutual consent of the parties and given powers to resolve the dispute. The arbitrator/arbitration committee shall have power to summon witnesses, take evidence upon oath or affirmation, and require the production of any documents deemed necessary for the arbitration. The parties shall be bound by the award delivered by the arbitrator/arbitration committee that has to be submitted to the County Land Authority and State Ministry of Physical Infrastructure and Public Utilities for their records and use in enforcement.

NRC has experience of working on alternative dispute resolution in South Sudan. The SRLG will sub – contract NRC to train selected members of the traditional authority, payam land council, and county land authority in alternative dispute resolution techniques. Should parties to a dispute choose the alternative dispute resolution route, the SRLG will refer the disputing parties to the trained entities. 

In addition to providing adjudicators with training on ADR techniques, NRC will also provide training on gender issues, laws against discrimination, and the duty to be impartial and unbiased.  NRC will ensure that  women and members of vulnerable communities are informed of their rights under the law as such persons might not feel confident to assert their rights or attempt to resolve disputes through ADR or more formal procedures.  
[bookmark: _Toc336229728]2.6	Present inventory for community feedback

In order to secure confirmation that the land inventory is agreed, the field team will organize boma level meetings to present maps and land inventory and elicit feedback from the community. Data collected with the use of iPads can be exported to a GIS and maps generated for public display. Using the iCMTGIS software land inventory data can be stored and managed for display to the community for their feedback.

The support of a GIS specialist will likely be needed in developing an appropriate interactive tool for boundary presentation. Acquisition of GIS and other mapping software will take into consideration affordability and any systems developed in Yambio Payam should be able to be replicated at a cost that is affordable to the Government of South Sudan. System development should also take into account electric power supply and telephone reception constraints experienced in all parts of the country. At the validation meetings, representatives of the community will sign a form of approval of boundaries and the land inventory.

Public display of the land inventory is perhaps the most effective quality control tool available to ensure the accuracy of the registration data.  It also is an important mechanism for ensuring the process is transparent.  
[bookmark: _Toc336229729]2.7 register land inventory

An ArcGIS integrated database of the land inventory will be developed at county level because that is the lowest level where some technical capacity exists in the state government and there is opportunity to use the facility in training and building the capacity of the County Land Authority. The iPad attribute table that shows details relating to each parcel, that is, parcel ID, location, area, etc. will be used as a basis for data entry. The database should record rights for the present but also anticipate future updating needs. Records are integrated with those used in the regular land administration system and linked to the register in the Ministry of Physical Infrastructure to prevent double – allocation of land. Any needed changes to the record will require approval by both the County Land Authority and the Ministry of Physical Infrastructure before they can be effected. The community, individuals, and government will register land using data provided in the land inventory following procedures outlined in the Land Act 2009.

Land transfers will take place (e.g. upon death, marriage, or division of family) and there is need for government to consider appropriate incentives to encourage landholders to update their land records or disincentives for those who do not. All land exchanges including subdivision and consolidation will require reference to the original entry.
[bookmark: _Toc336229730]2.8 lessons learned

The SRLG will document lessons learned as the land inventory process rolls out. The lessons will be shared with stakeholders, including the SSLC, SLC, and State Ministry of Physical Infrastructure, to inform the laws and regulations under revision or promulgation at state and GOSS level. The approach that has been outlined above can then be included in a manual containing detailed procedures and technical specifications.  This manual can serve as a stand-alone document that can be used by the government to replicate the process throughout the country.  The manual will be updated upon completion of the pilot inventory based on the lessons learned throughout the activity.
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Yambio County Land Authority, Western Equatoria State
				
LAND INVENTORY FORM No. -----

We, the undersigned representatives of the Boundary Identification Committee of  

……………………………………          	Boma

in Yambio………………………………..	Payam

And the undersigned representatives of the Boundary Identification Committee of  

……………………………………          	Boma

in Yambio ………………………………..	Payam


hereby all confirm that the Committee agrees to the accuracy of the description of the boundary between 

……………………………………		Boma

and 

…………………………………..		Boma

as provided in the attached document, and each page of which is signed and dated by the two Chairpersons of the two Committees.

	Boma

	Name
	Position on Committee
	Signature
	Date

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	



Witnessed by Payam Administration Representative..................................................

Date:			………………………………………………………………
Place:			………………………………………………………………
….. County, Western Equatoria State
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LAND INVENTORY FORM No. ----

Boundary Demarcation Committee Nomination


The …………………………Boundary Demarcation Committee, 

of ………………Boma ……………………………Yambio Payam

was duly established on ………………………

following nomination of members during the dates of …………..  and ……………

as supervised by ………………………………………………..

Members of the Boundary Demarcation Committee are listed below. 

	No.
	POSITION ON COMMITTEE
	NAME
	M/F
	VILLAGE (Constituency)
	DATE OF NOMINATION
	PLACE OF NOMINATION

	
	Representative
	
	
	
	
	

	
	Payam Facilitator
	
	
	
	
	

	
	Villages Facilitator
	
	
	
	
	

	
	Logistician
	
	
	
	
	

	
	Women representative
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



Payam Administration Representative ………………………………………………………..

Date ………………………………………………….




..............................County Land Authority Office, ................................................... State
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LAND INVENTORY FORM No. -----


Boundary Agreement by neighboring landholders


We, the undersigned representatives of the Boundary Identification Committee of  

……………………………………          	Boma

in  ………………………………..		Yambio Payam

	POSITION
	NAME
	SIGNATURE
	Date

	
Representative
	
	
	

	
Payam Facilitator
	
	
	

	
Villages Facilitator
	
	
	

	
Logistician
	
	
	

	
Women representative
	
	
	




hereby all confirm that the Committee agrees to the accuracy of the description of the boundary

of ………………………………..…………………………………… Parcel Number---------------

per sketch map attached, with neighboring landholders as recorded in the Boundary Book on 

…………..………………………….. at ..........................................................................................

	NAME
	M/F
	SIGNATURE
	Date

	Neighbor:


	
	
	

	Neighbor:


	
	
	

	Neighbor:


	
	
	




Witnessed by: ..................................................................................

Date: …………………………………………...………………….

Place: ………………………………………………………………
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LAND INVENTORY FORM No.-------------

	
	Ownership Section

	Entry No.
	Date
	Name(s) and Picture of Owner(s)
	Address of owner(s)
	Other claimants & particulars
	Signature of adjudication officer

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	Property Section

	Parcel No.
	Area (ha)
	Land Use Type
	Inventory Map Sheet No.
	Nature of Ownership
	Rights of Way, etc.
	Parcel Diagram No.

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Encumbrances/Restrictions Section

	Entry No.
	Date
	Nature of Encumbrance
	Further Particulars
	Signature of Adjudication Officer

	
	
	
	
	

	
	
	
	
	




…………………….…… County, ……………………………… State
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COMMUNITY MEETING MINUTES


Location: 

Date:

Time:

Meeting Chaired and Co-Chaired by (name, title):

1 ………………………………………………………………………

2 ………………………………………………………………………

Community representatives (traditional leaders and others representing the community):

1……………………………………………………………………….

2……………………………………………………………………….

3……………………………………………………………………….


Representatives of neighboring communities (name, location, title):  




Number of other people present (disaggregated by gender, ethnic group, and age):


Notes (ad extra sheets as needed):





Issues (concerning land inventory, description of issues):









Conclusions Reached:











Issues for future consideration:











Meeting adjourned at: 

Recorder:

Minutes approved by (read out minutes to community representatives and have one of them sign):
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Signed By:  ____________________________________ 
Reviewed By: ________
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