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Spatial data expert for processing world population datasets 
 

Consultancy reference number: CCD/21/STI/56 
 

Background 

Desertification, land degradation and drought, along with climate change and the loss of biodiversity, 

were identified as the greatest challenges to sustainable development during the 1992 Rio Earth 

Summit. Established in 1994, the United Nations Convention to Combat Desertification (UNCCD) is 

the sole legally binding international agreement linking environment and development to sustainable 

land management. The UNCCD provides the foundation for its 196 country Parties and the European 

Union to work together to combat desertification, land degradation and mitigate the effects of drought; 

maintain and restore land and soil productivity, and improve the living conditions for people in 

drylands. Parties are required under the Convention to communicate, through the UNCCD secretariat, 

reports on measures undertaken to implement the Convention. The process of national reporting is an 

indispensable tool to bring forward effective planning and implementation of the Convention and the 

achievement of the strategic objectives at global and national levels. Due to advances in data and 

technology and in response to the political process undertaken by Parties designed to enhance the 

capacity of countries to collectively address desertification, land degradation and drought (DLDD), the 

Convention’s approach to reporting continues to evolve.  

 

The UNCCD is also the indicator custodian for Sustainable Development Goal (SDG) Indicator 15.31. 

In 2017 the UNCCD Conference of the Parties (COP) adopted the UNCCD 2018−2030 Strategic 

Framework with five Strategic Objectives (SOs) and an underlying indicator and monitoring 

framework.  

 

In 2018 country Parties reported in a harmonized way on the trends in these indicators. In 2021, the 

UNCCD added two new and additional indicators to its existing indicator suite for the 2022 reporting 

process. These are: 

 

• Trends in population exposure to land degradation under Strategic Objective 2  

• Trends in the proportion of the population exposed to drought under Strategic Objective 

3  
 

These indicators answer the call from country Parties to not only tackle the need for quantifying the 

human impact of drought and land degradation but also in providing sex disaggregated indicators where 

possible. 

 

In order to assist countries in reporting, the UNCCD provides, in collaboration with its partners, a set 

of default data which the user can keep or replace with national data depending on national 

circumstances. A key partner in the provision of default data to country Parties is Conservation 

International (CI) who have built a free, open-source platform called Trends.Earth1 . This is a desktop 

QGIS plug-in and cloud-based system for monitoring land change using earth observations that permits 

the calculation and analysis of land degradation indicators. The Trends.Earth tool currently allows 

Parties to compare default data sets with national data, conduct analysis and re-calculate, using 

standardized methods SDG indicator 15.3.1 and its sub-indicators as required under the UNCCD and 

SDG reporting. Trends.Earth is currently being upgraded through a parallel but Global Environment 

Facility (GEF) project recently awarded to CI. As part of this upgrade new and improved methods for 
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calculating existing indicators will be implemented while adding new functionality for the two new 

population-based indicators highlighted above. The provision of default sex disaggregated population 

data to Parties through Trends. Earth is contingent on there being annual gridded population data 

spanning the entire 2000-2019 time period at sufficient resolution for national reporting with breakdown 

by gender. The dataset of the WorldPop Project2 has been recommended by UNCCD experts as a 

default data source. The WorldPop data fulfils technical requirements such as temporal and global 

coverage, disaggregation by sex as well as a relatively high resolution. In particular, WorldPop produces 

gridded population count datasets in time series between 2000 and 2020 for all countries and at a spatial 

resolution of 100 meters. However, there are some key methodological issues which need to be 

addressed before the WorldPop country level data can be used for spatial analysis with the land 

degradation and drought data: 

 

• The sex disaggregated national datasets are offered as several individual raster each 

representing an age/sex class per year. This amounts to a few terabytes of spatial data in Geotiff 

format. A good data management plan, including suitable data architecture and access to 

appropriate computing power, e.g., using a cloud service, is required to store and process the 

data. 

• The annual datasets represent age/sex classes. Data for the respective gender cohort 

(male/female) will need to be aggregated from across the age groups for total male and female 

population grids per year and per country.  

• Combining the spatial datasets on populations with those on land degradation and drought may 

require harmonization in terms of their coordinate reference system (CRS). The dataset on land 

degradation uses the World Geodetic System 1984 (WGS84/EPSG:4326); whereas the CRS of 

the national populations’ datasets in some cases differs from WGS84 to a projection more 

appropriate for individual countries. It may therefore be necessary to reproject the two datasets 

into a common CRS for some countries before undertaking spatial analysis.  

• The datasets have different grid cell spacing: 100 meters in the case of populations, 250 meters 

for land degradation and 1km for drought. As the grid resolution is different, the datasets have 

to be resampled into a common grid size.  

• The temporality of the analysis:  

o Population grids refer to a specific year while the land degradation and drought data 

refer to a 15 year and 4 year period respectively.  

o Comparing changes over time are problematic - changes in the proportion of population 

exposure to land degradation or drought may not be only due to the expansion of land 

degradation but also because of population growth, among other factors. 

 

Objective of consultancy 

The ultimate result of this service will be a set of consolidated, coherent, standardised and quality 

assured population count grids disaggregated by sex, country and year for the entire time series of the 

WorldPop data that is easily exchangeable in electronic format with partners across the project – 

WorldPop project team and CI included. The data will be accompanied by the code used to create the 

outputs for reuse by the project team. Final files must be delivered in the CRS WGS84 (EPSG:4326) 

and in both native GeoTiff and Cloud Optimized GeoTiff formats. The Cloud optimised GeoTiffs will 

be uploaded to Google Earth Engine and shared with the project partners as a GEE asset - this will be 

in addition to delivering the native Geotiffs as electronic files 

Duties and Responsibilities  

Under the oversight of the Chief of Science, Technology and Innovation unit and the direct supervision 

of the Programme Officer responsible for integrated support to the Committee for the Review of the 

Implementation of the Convention (CRIC) or his/her designated representative(s), the consultant will:  
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• Engage with UNCCD staff, the WorldPop team and the CI team responsible for Trends.Earth 

to finalise the workplan at the project outset. Continual engagement with these team will be 

required throughout the project to ensure default data are provided to countries in a timely 

manner.  

• Set up an appropriate spatial data infrastructure to download and process the WorldPop data, 

ensuring that it is scaled to the data volumes required and provide outputs to the CI team for 

onward processing. Design a processing workflow from inputs to intermediate products to 

outputs, giving due consideration to quality checks and integrity of the data and process. 

• Consolidate the annual age structured raster datasets per country and group by gender, country 

and year before aggregating them using a scripted routine in open-source format (e.g. Python 

or R) that can ingest multiple grid cells in a data cube type structure and produce outputs for 

male and female populations separately.  

• Standardize the CRS of all the national consolidated annual grids to a common CRS that can 

be used for intersection with the land degradation and drought datasets  

• Conduct any other standardisation required, e.g., aggregating to a common spatial resolution, 

making sure to apply an unweighted sum when aggregating pixels representing population 

count to a coarser resolution. Produce temporal summaries of the annual datasets, e.g., into four 

year- bins, if requires for analysis with drought datasets 

 

Deliverables 

 

The specific outputs will be:  

 

1. A brief data management plan detailing the plan to download, store, process, aggregate and 

share large volumes of geospatial population data in raster format, delivered by week 1  

2. Population count grids in GeoTiff and Cloud Optimized GeoTiff formats for male and female 

populations per year, per country for the entire time series and for every country available in 

the WorldPop database of unconstrained, individual countries. The grids will be reprojected to 

a global CRS deemed appropriate for use by the CI team and aggregated to a coarser spatial 

resolution than the original 100 m scale, if necessary. The data will be accompanied by quality 

control metrics. Delivered by week 4.  

3. Temporal summaries of the annual gridded datasets (summary statistic and time step to be 

decided). Delivered by week 5.  

4. The code to enable the spatial data processing and outputs annotated for future use by others in 

the project team. Delivered by week 6.  

 

Outputs 2 and 3 will be provided in two formats:  

o Electronically e.g., via web link, and as Google Earth Engine data assets  

o On hard disk to be sent to the UNCCD team via mail. 

 

Requirements  

• Advanced university degree (Master’s degree or equivalent) in a geospatial discipline (GIS or 

remote sensing), computer science, statistics, applied mathematics, data management, 

information systems, information science or a related quantitative field.  

• A minimum of five years of progressively responsible experience in geospatial information 

management, applied spatial analytics, earth observations, mapping, data visualization, 

stakeholder management or related area is required.  

• Proven experience in using geospatial data and information to guide decisions, develop 

strategic direction and oversee execution is required.  
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• Experience in programming languages such as Python or R is required.  

• Proven experience in geospatial information and technologies management such as database 

management, spatial analysis, mapping, programming languages, enterprise management, 

development of spatial methodologies and/or quality control is required. 

• Experience with team and project management is required.  

• Experience in international organizations is desirable. 

• Experience with Google Earth Engine and managing a data asset repository Familiarity with 

the QGIS plugin available for WorldPop on the QGIS repository 

https://plugins.qgis.org/plugins/wpgpDatasets  

• Fluency in English (both oral and written) is required. 

 

Contractual terms  

This contract shall run for (8) eight weeks starting as soon as possible. This consultancy is homebased. 

All products resulting from this contractual arrangement are the exclusive property of the UNCCD. 

 

Submission of application 

Applications should be submitted by e-mail to staffing@unccd.int with a UNCCD Personal History 

Form1 , CV and cover letter, specifying the reference number): CCD/21/STI/56 

 

The deadline for applications is 10 September 2021. Only applications submitted by the deadline will 

be considered.  

 

Due to the volume of applications received, receipt of applications cannot be acknowledged 

individually. Please address your application as indicated above and please do not address or copy your 

application to an individual at the Secretariat or Global Mechanism. Candidates who do not receive any 

feedback within three months of the deadline should consider their application as unsuccessful. 
Date of issuance: 03 September 2021 

 

 
1 UNCCD P-11 form in electronic fill-in .pdf OR .docx format available: https://www.unccd.int/about-

us/secretariat/vacancies/applying-unccd 

https://plugins.qgis.org/plugins/wpgpDatasets
https://www.unccd.int/about-us/secretariat/vacancies/applying-unccd
https://www.unccd.int/about-us/secretariat/vacancies/applying-unccd

