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Project overview 

• Title: Enhancing regional cooperation in geographic 
information systems for disaster risk reduction and SDG 
implementation in Central Asia

• Budget: USD 200,010

• Period: April 2017 – March 2019

• Project countries: Central Asian countries - Kazakhstan, 
Kyrgyzstan, Turkmenistan, Tajikistan, Uzbekistan 

• Target group: Ministries on disaster risk reduction



Project objective

1. To develop analytical guideline(s) that will enhance the use of 
geospatial data and GIS for monitoring and reporting of 
progress on disaster-related SDGs indicators. 

▪ Produce disaster-related statistical geospatial indicators for 
monitoring and reporting SDGs implementation

2. To promote sub-regional cooperation on disaster risk 
management in Central Asia through the implementation 
process of the project



Project main activities

1. Conducted analytical research to develop framework of 
statistical geospatial indicators and its indicator-index 

2. Organized three expert group meetings to discuss proposed 
framework of statistical geospatial indicators and its 
indicator-index with experts and government officials of 
Central Asian countries 

3. Conducted pilot applications of proposed models and 
frameworks in Korea, Japan and Kazakhstan



Results achieved

1. Enhanced knowledge and awareness on diverse models and 
applications to monitor and report the progress of disaster-related SDGs 
implementation. 

2. Strengthened institutional capacity on use of diverse models and 
applications to monitor and report disaster risks. 

3. Practical results of knowledge product applications on how to use 
proposed statistical geospatial indicators for monitoring and reporting 
of progress on disaster-related SDGs in a country level through pilot 
applications

4. Strengthened network and regional cooperation among UN agencies 
including UNDP Turkmenistan, National Space Agency, National 
Meteorological and Hydrological Services (NMHSs) and Statistics 
Authorities and research institutes such as Nazarbayev University. 



Statistical Geospatial Indicators
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UNGGIM Statistical Geospatial Framework 

Source: Martin Brady, "Towards a Global Statistical Geospatial Framework", Australian Bureau of Statistics , November 2015



Target Indicator

Target 1.5: 
By 2030, build the resilience of the poor 
and those in vulnerable situations and 
reduce their exposure and vulnerability to 
climate-related extreme events and other 
economic, social and environmental 
shocks and disasters

Indicator 1.5.1: Number of deaths, missing persons and directly affected persons
attributed to disasters per 100,000 population

Indicator 1.5.2: Direct economic loss attributed to disasters in relation to global
gross domestic product (GDP

Indicator 1.5.3: Number of countries that adopt and implement national disaster
risk reduction strategies in line with the Sendai Framework for Disaster Risk
Reduction 2015-2030

Indicator 1.5.4: Proportion of local governments that adopt and implement local 
sadister risk reduction strategies in line with national disaster risk reduction 
strategies

Target 11.b: 
By 2020, substantially increase the number 
of cities and human settlements adopting 
and implementing integrated policies and 
plans towards inclusion, resource 
efficiency, mitigation and adaptation to 
climate change, resilience to disasters, and 
develop and implement, in line with the 
Sendai Framework for Disaster Risk 
Reduction 2015-2030, holistic disaster risk 
management at all levels

Indicator 11.b.1: Number of countries that adopt and implement national disaster
risk reduction strategies in line with the Sendai Framework for Disaster Risk
Reduction 2015-2030

Indicator 11.b.2: Proportion of local governments that adopt and implement local
disaster risk reduction strategies in line with national disaster risk reduction
strategies

Disaster - SDG 232 Indicators



Global target A: Substantially reduce global disaster mortality 
by 2030, aiming to lower average per 100,000 global 
mortality between 2020-2030 compared with 2005-2015.

A-1 
(compoun
d)

Number of deaths and missing persons attributed to 
disasters, per 100,000 population.

A-2 Number of deaths attributed to disasters, per 100,000 
population.

A-3
Number of missing persons attributed to disasters, per 
100,000 population.
The scope of disaster in this and subsequent targets is 
defined in paragraph 15 of the Sendai Framework for 
Disaster Risk Reduction 2015-2030 and applies to small-
scale and large-scale, frequent and infrequent, sudden 
and slow-onset disasters caused by natural or man-
made hazards, as well as related environmental, 
technological and biological hazards and risk.

Global target B: Substantially reduce the number of 
affected people globally by 2030, aiming to lower the 
average global figure per 100,000 between 2020-2030 
compared with 2005-2015.

B-1 
(compound)

Number of directly affected people attributed to 
disasters, per 100,000 population.

B-2 Number of injured or ill people attributed to 
disasters, per 100,000 population.

B-3 Number of people whose damaged dwellings 
were attributed to disasters.

B-4 Number of people whose destroyed dwellings 
were attributed to disasters.

B-5 Number of people whose livelihoods were 
disrupted or destroyed, attributed to disasters.

Sendai Framework for DRR



Literature Review on Indicators and Index

Index Indicator Description and Additional Information Usage Reference

Palmer Drought Severity 

Index 

(PDSI)

temperature, 

precipitation

An indicator to estimate relative dryness and that has been widely adopted in 

the USA for long-term drought monitoring

FAO

USDM (USA)

Canada

Republic of Korea

Palmer (1965)

Keetch-Byram Drought 

Index (KBDI)

precipitation, 

temperature

An indicator of soil moisture deficit because it is directly related to drought 

stress on crops
USDA (USA)

Keetch and 

Byram (1968)

Precipitation precipitation A simple indicator used all over the world

FAO

Canada

Syria

Percent of Normal 

Precipitation
precipitation

An indicator that uses simple calculation to identifying various impacts of 

droughts

Standardized Precipitation 

Index (SPI-n)
precipitation

A statistical indicator that is used to identify a precipitation shortage by 

comparing the total precipitation received at a particular location during a 

period of n months with the long-term rainfall distribution for the same period 

of time at that location

FAO

WMO

JRC (Europe)

Republic of Korea

Palestine

McKee et al 

(1993)

Standardised Precipitation-

Evapotranspiration Index 

(SPEI)

precipitation, 

potential 

evapotranspiration

An indicator for determining the onset, duration and magnitude of drought 

conditions based on climatic data to identify the impact of increased 

temperatures on water demand and is an extension of SPI 

Vincente-Serrano 

et al. (2010)

Surface Water Supply Index 

(SWSI)

reservoir storage, 

streamflow, 

snowpack, 

precipitation

An indicator calculated at the basin level used for water supply forecasting 

and is an extension of PDSI since it adds additional information including 

water supply data

FAO

NRCS, USDM 

(USA)

Republic of Korea

Shafer and 

Dezman (1982)



1. There are no indicators, truly focusing on disaster risks before disaster 
breakout. 

• Most index and indicators focus on impacts after disasters.

2. There are no or few indicators, combining statistical data and 
geospatial data.

3. There are few indicators, emphasizing adaptive and coping capacity.

4. There are no or few indicators, highlighting Governments’ efforts and 
roles in reducing risks.

Key Findings from Literature Reviews



Statistical Geospatial Indicators on DRR

1. Focusing on disaster risks, rather than disaster results

2. statistical data + geospatial data



Difference from Existing Indicators

Source: Martin Brady, "Towards a Global Statistical Geospatial Framework", Australian Bureau of Statistics , 
November 2015

Existing Disaster Indicators Statistical Geospatial Indicators

Measure after disasters Measure risk change before disasters

Measure death, economic loss Measure required actions to reduce risks

Measure on a specific date Measure the progress for a period 

Use only statistical data Combine  statistical and geospatial data

Negative message (death, loss) Positive - encouraging message 

Regardless size of disasters and loss, 
government should keep investing to 
address disaster risks



Suggested Methodology (Approach)

1. Modified Conventional (Vertical) Approach

❑ Combine statistical and geospatial data by putting up layers

2. New SD-based (Horizontal) Approach

❑ Mix up statistical data and geospatial data randomly

❑ Based on priority risks and capacity suitable to specific countries and 
regions



Risk (Vulnerability) MapSensitivity Map

Adaptive Capacity Map

𝑨𝒈𝒓𝒊𝒄𝒖𝒍𝒕𝒖𝒓𝒂𝒍 𝑫𝒓𝒐𝒖𝒈𝒉𝒕 𝑽𝒖𝒍𝒏𝒆𝒓𝒂𝒃𝒊𝒍𝒕𝒚 𝑰𝒏𝒅𝒆𝒙
= [ 𝐴𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑎𝑙 𝑙𝑎𝑛𝑑 × 𝐴𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒 𝑣𝑎𝑙𝑢𝑒
× 1 − 𝑃𝐷𝑆𝐼 ] ÷ [ 𝐼𝑚𝑝𝑟𝑜𝑣𝑒𝑑 𝑤𝑎𝑡𝑒𝑟 𝑠𝑜𝑢𝑟𝑐𝑒
× 𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟 𝑝𝑟𝑒𝑣𝑒𝑛𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑝𝑟𝑒𝑝𝑎𝑟𝑒𝑑𝑛𝑒𝑠𝑠 ]

Description
This index is developed to see the 
potential impact of drought on 
agriculture by its value, water source, 
government’s financial commitment 
to disaster prevention and 
preparedness, including the meaning 
of meteorological drought.

DroughtVertical Approach

Source: Prof Woo Kyun Lee, Korea University, 2018



Exposure Sensitivity Adaptive Capacity

Drought

Infra

Inst.
&

Policies

2015 – Observation

1-TWI

Agriculture value added

Drainage class (high)

← Dam storage capacity

← Agricultural water location
(all lakes and reservoirs)

Improved water source

← Land designated 
for agricultural promotion

← Disaster management 
fund

Budget per capita

N/A

N/A

N/A

1-PDSI

N/A

Source: Prof Woo Kyun Lee, Korea University, 2019

Kazakhstan Pilot Result



Drought

Adaptive Capacity Risk (Vulnerability)

2015 – Observation

10km*10km

Exposure*Sensitivity

Source: Prof Woo Kyun Lee, Korea University, 2019

Kazakhstan Pilot Result



Horizontal Framework

Risks

Dimensions

Hazard Exposure Vulnerability Capacity

Economic

5 indicators / per dimension x 5 dimensions 

= Total 25 indicators
(can increase)

Social

Environment

Institutional

Infrastructure



Hazard Exposure Vulnerability Capacity

Economic Government 
budget 
on disaster sector

Income inequality Government tax 
related to DRR

Disaster-related 
fund 

Annual economic 
disaster loss 

Social Number of 
disaster shelters

Number of 
hospitals

Disaster insurance Regular exercise 
on disaster

Number of rescue 
team

Environment Hazard data and 
mapping 
for disaster type

Land/city data 
mapping

Internet access to 
digital map 

Urban 
population 
density 

Urban population 
living in slums

Regulatory 
Institutions

Operating system 
on
disaster risk 
reduction 

Pre-disaster 
planning

Asset 
Management 
System under 
disaster breakout

Disaster 
response system

Disaster 
Information 
Management 
System

Infrastructure Number of 
earthquake 
resilient building 

Public facilities 
with resilient 
system

Ratio for 
Infrastructure 
with resilient 
system

Emergency call 
network

Emergency Item 
supply system

Yellow color: Geospatial data



Time Period Comparison (2007 vs 2017)

6

7

7
6

8.6

0

1

2

3

4

5

6

7

8

9

10
Economic

Social

EnvironmentalInstitutions

Physical Infrastructure

6.8

7.6

8.0

9.5

7.6

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

Economic

Social

EnvironmentalInstitutions

Physical Infrastructure

Republic of Korea (2017)Republic of Korea (1997) (hypothetic) 



Comparison Between Countries (ROK and Japan)
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