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Why a Climate Change Knowledge Portal?
Using climate science research results to inform the decision process about which policies or specific
measures are needed to tackle climate impacts is often a difficult, yet crucial undertaking. The successful
integration of scientific information in decision making often depends on the use of flexible frameworks and
tools that can provide comprehensible information to a wide range of users, allowing them to evaluate how
to apply it to the design of a project or policy. Despite the uncertainty on expected risks posed by climatic
change, climate risk screening and adaptation tools can still provide key information regarding vulnerabilities
and risks faced by specific sectors or planned activities to climate risks. In order to offer useful outcomes,
these tools need to incorporate or be complemented by information on climate trends, scenarios and
projections, socioeconomic data and adaptive capacity, among others, to provide clear pathways to screen
climate risks and mainstream climate change into development agendas. In an effort to serve as a ‘one stop
shop’ for climate-related data and tools, the World Bank has created the Climate Change Knowledge Portal
(CCKP), an online tool that provides access to comprehensive global and country data information related to
climate change and development.
The portal is a web-based platform developed to assist in capacity building and knowledge development on
climate and climate-related issues across the development community. Additionally, the portal was
developed to help project teams to plan, monitor and evaluate project responses with respect to climate
change risks. Three specific goals are targeted, meeting the needs of development practitioners:
•

•

Improving Integration- Facilitating the use of social, economic and climate data to assess the relative
overall level of country and regional vulnerability to climate-change; paying particular attention to the
credibility, consistency, validity and usefulness of local, national, regional and international sources of
information.
Design appropriate monitoring targets - Identify entry points for adaptation in current and proposed
projects

While it has been catalytic in addressing concerns of accessibility, the lack of readily usable spatially
downscaled information limited the widespread of the CCKP within a wide range of project investment
preparation. Newly integrated downscaled data and its derived products are also an integral part of the
Climate Change Knowledge Portal, building a data toolkit to meet the needs of all development practitioners
through three integrated entry points (Figure 1):
•
•
•

Rapid assessment on the Main CCKP site - Integrating downscaled scenarios of climate change, allowing
users to explore the implications of climate change on vulnerability indicators, and compares these with
climate variability.
Increased flexibility for space/time combination searches - on the Custom Analysis Site - Providing
greater flexibility for analysis and custom extractions of specific areas, models, variables and time
periods.
Direct downloads access - Via a new downloads site which provides access to daily downscaled data for
use in impact modeling across development initiatives
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F IGURE 1: W ORLD BANK' S C LIMATE CHANGE K NOWLEDGE P ORTAL T OOLKIT.

What does it entail?
The CCKP is intended to provide quick and readily accessible climate and climate-related data to policy
makers and development practitioners. The portal consists of a Google map interface, in which a user can
query any location on the globe and receive information on historical climatology, climate change projections
-from the IPCC Fourth Assessment Report ensemble of Global Circulation Models (GCMs)- and climate related
information. Examples include: World Bank and external datasets related to agriculture; water runoff
projections; natural disasters; socioeconomic statistics; and low carbon growth studies, among others. All of
the datasets are presented both a pixel and aggregated basis (country, regional, and watershed). This portal
also serve as a launching point for several other resources including country risk and adaptation profiles and
other external climate related tools such as the Adaptation Learning Mechanisms (ALM) by UNDP, CI:GRASP
by GIZ/PIK, Climate Change Explorer (SEI), and SERVIR (USAID-CATHALAC), among others. The Portal is
intended to serve as a common platform to collect, integrate, and display different levels of climate change
relevant information at the global scale. Click on the READ MORE of the main page to learn more about the
CCKP and its partners.
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Main Portal
Getting Started
The CCKP functions are spatially referenced so that the maps and charts generated within the portal are a
function of user selection. Thus, you need to start by selecting a region of interest within the landing page
to get climate and climate related information that pertains specifically to your region. Once in a region you
are requested to select a country or water basin level to visualize the data.

Once you have selected a particular location within your country or basin of interest, a set of tabs will show
different queried data for the location. The first tab on CLIMATE will provide historical climate datasets for
both Temperature and Precipitation at different time slices. Sources and description of data sources can be
found at the bottom of each graph.
The majority of the CCKP data can also be visualized through the Map interface. Please click on each of the
climate icons on the left corner of the map for the visualization of different mapping layers. The historical
data sets also include several climate statistics that can be visualized (i.e. minimum temperature of the
coldest month; maximum temperature of the warmest month). Further information on databases can be
sought at the SOURCE and LEGENDS links at the bottom of the maps.
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Information in the Portal
The portal data are organized around the tabular structure that appears below the header. These tabs
include: Climate, Impacts, Vulnerabilities and Comparisons and the information contained within these tabs is
described below.

Climate Tab
The Climate tab contains three sub-tabs, each providing a different view of the available information,
including:
•
•

Historical climate
Future climate in
o 2 degree GCM resolution and
o Spatially disaggregated downscaled product at 50km resolution.

The Historical tab data is derived from observational datasets that have been quality controlled temperature
and rainfall values from thousands of weather stations worldwide (GHCN), as well as derivative products
including monthly climatologies and long term historical climatologies (CRU and GHCN, WorldClim) as well
derivative statistics as proxies for extreme events from these variables (WorldClim).
The GCM future climate sub-tab contains
consistent
outputs
from
15
of
the
Intergovernmental Panel on Climate Change’s 4th
Assessment Report 1 Global Circulation Models
presented at a standardized resolution of 2
degrees (200km). If you click on a particular
location on the map, the chart will display the
values for your chosen variable, time period and
measure.

1

The CCKP is in the process of adding the CMIP5 climate data used for the 5th Assessment Report of the UNFCCC. All data should be available
by fall of 2014.
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Options for the chart as well as the map display include:
•
•
•

Variables: Temperature and Rainfall
Time periods: 10 year intervals from 2020 to 2100, (e.g. 2020-2039, 2040-2059…)
Measure: Mean in the future or change from the historical past

An envelope of model ensembles depicting the ensemble median, highest 10th percentile, and lowest 90th
percentile (black lines) are also included in the observed charts. The visualization of the ensemble of all
models is quite useful for understanding the potential range of climate model outcomes and a simple way to
present the idea of climate model uncertainties.
The Downscaled future climate sub-tab contains information aggregated at the country or basin scale derived
from 9 of the IPCC’s 4th Assessment Report models. Users who wish to explore these data further are
provided with a link to the custom analysis tool (see below) developed for these datasets, which is part and
parcel of the Bank’s Climate Change Knowledge Portal.

Impacts tab
As a true portal, the CCKP provides access to impact data on a wide range of climate change sectors
(including agriculture, water resources, and natural disasters). Specific data includes (please see SOURCES for
detailed information on crop varieties and model attributes):
Ø Agricultural crop projections to 2050 and 2080 from the GAEZ Model of the International
Institute for Applied Systems Analysis (IIASA-FAO).
Ø Contribution of agriculture sector to country’s overall economy, involvement of labor force in
agriculture sector and comparison with percentage rural population (World Bank).
Ø Fire Density, Flood Frequency, Tropical Cyclone Footprints from the Global Risk Data Platform,
(UNEP-GRID).
Ø Flood Mortality Risk, Earthquake Mortality Risk, Cyclone Mortality Risk, Drought Mortality Risk,
Multi‐Hazard Mortality Risk, Landslide Hazard (CIESIN).
Ø Occurrence and effects of over 18,000 mass disasters in the world from 1900 to present (EMDAT).
Ø Behavior of key hydrologic drivers on more than 8000 watersheds across World Bank regions
(World Bank).

Vulnerability Tab
Under this tab you will find
Ø A large set of socioeconomic Indicators aggregated at the country level (World Bank).
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Ø Visualization of several layers regarding indicators of vulnerability including data on Population,
Agriculture production, and Human Nutrition.

Comparisons Tab
The portal provides you the ability to compare different datasets within different regions and countries. This
COMPARISON tab allows you to select and observe projected changes in your area of interest.

A resource hub
The portal also provides several
links to relevant resources:
Ø

A set of policy notes on
Climate Change and
Agriculture for 19 Latin
America
and
the
Caribbean countries (this
notes can be accessed
through the Impacts/Ag
tab or the Vulnerability
tab).
8

Ø

Country Risk and Adaptation Profiles of more than 31 countries. The country notes have been
created in partnership with the Global Facility for Recovery and Reconstruction (GFDRR)
(http//www.countryadaptationprofiles.gfdrr.org).

For a smoother navigation, please make sure to always click on the HOME
icon to return to the main page, or to select another country or basin
of choice or use the bread-crumb guidance to return to your location
of interest.

Additional Resources
The Climate Change Knowledge Portal also includes several links to WB and external tools. Make sure you
explore them as well.
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Special Features
The CCKP provides access to many other data and information pages. Some examples include:

Climate Information MicroSITES
Ø Access to a light version page that demonstrates user’s stories on
usages of climate change and development data.
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Ø
Ø

Access to the WB Open data Initiative
Access to new data such as downscaled climate data at

http://sdwebx.worldbank.org/climateportal/index.cfm?page=downscaled_data_download

Ø Mapping of most WB financed activities and projects.

Ø Access to all climate adaptation country profiles for development practitioners to better integrate climate
resilience into developing planning.
Ø Access to several Low Carbon Growth Studies recently developed by ESMAP.
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Custom Analysis Tool

The custom tool developed as part of the World Bank’s Climate Change Knowledge Portal, in partnership
with The Nature Conservancy, provides a flexible framework from which users can:
•
•
•

Conduct customized queries of the downscaled data by using pre-defined regions of interest
(countries, World Bank regions, Major basins of the World) or defining their own area of interest
interactively
Create their own, customized web-page of outputs, including maps, graphs, tables, and GIS data
summarizing the model output for both specific grid cells and entire geographic areas and
Download the data in formats which can be readily used in other applications and presentations.

1. User specifies his
information needs

2. A customized website is created to
explore these data

Custom site

Example customized web page created for the Niger
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An example of the ensembles output
What is projected to change and Where are these changes likely to occur?
An example of the ensembles output

Lowest

th

60 percentile

th

20 percentile

th

80 percentile

th

40 percentile

Highest

The ensemble analyses allow a user to focus on the range of projected changes in the future rather than
directly applying the results from a single GCM. As the above example shows, there is disagreement among
downscaled models on the future of annual rainfall in the Niger Basin, with some models suggesting wetter
while others suggest drying conditions under the A2 emissions scenario. However, there is generally
agreement that these changes are distributed across different parts of the Niger basin, as shown on the
figure above. The custom site outputs also allow you to chart these data across the 3 available emissions
scenarios to see how much future development pathways and their related emissions concentrations
translate into projected changes in rainfall.
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An example of the Recurrence Frequency Statistic
How different are projected changes from what we have already experienced?
CGCM3.1

GFDL-CM2.0

MIROC3.2 MEDRES

ECHAM5

CNRM-CM3

IPSL-CM4

ECHO-G

MRI-CGCM2.3.2

The Recurrence Interval metric evaluates how much more often extreme events will occur in the future than
occurred in the past. In the example above, which shows the spatial distribution of this metric for the hottest
temperatures on record in the Niger basin, the areas darker red point to areas where the extremes in
14

temperature of the past will tend to become more normal events in the future. By themselves, changes in
temperatures can have significant impacts across the basin, increasing evapotranspiration, leading to
declining water use efficiency of crops, changes in yields and flows.

An example of the Confidence in Change Metric
How different are these changes from our historical experience?

Ensemble Lowest

Ensemble Highest

Ensemble Average

Confidence in change maps provides a measure of how different the future distribution of the climate
variable of interest (in the case above it is annual precipitation) is from the historical to the future period
based on year-to-year variation. Areas where the future will be statistically significant from the past are
indicated in darker shades of purple, whereas areas in yellow or grey indicate where the projected climate
will not be significantly different from the past. These maps can be generated for all variables (e.g.
temperature, rainfall and proxy statistics), time periods (2046-2065 and 2081-2100) and all emissions
scenarios, both on monthly and annual time scales, allowing users the ability to un-pack the high variability
15

and spread of model outputs into potentially significant pieces of information for decision support, such as
months during which there is general agreement that rainfall will be less or more than normal.

Disclaimer

All information in the Climate Change Knowledge Portal is provided for informational purposes only and does
not constitute legal or scientific advice or service. The World Bank makes no warranties or representations,
express or implied as to the accuracy or reliability of this tool or the data contained therein. A user of this
tool should seek qualified expert for specific diagnosis and analysis of a particular project. Any use thereof or
reliance thereon is at the sole and independent discretion and responsibility of the user. No conclusions or
inferences drawn from the tool or relating to any aspect of any of the maps shown on the tool, should be
attributed to the World Bank, its Board of Executive Directors, its Management, or any of its member
countries.
The boundaries, colors, denominations, and other information shown on any map in the portal do not imply
any judgment or endorsement on the part of the World Bank concerning the delimitation or the legal status
of any territory or boundaries. In no event will the World Bank be liable for any form of damage arising from
the application or misapplication of the tool, any maps, or any associated materials.

Contacts:
Ana E. Bucher (abucher@worldbank.org)
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