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ABSTRACT 
 

The Korean government has established an adaptation policy for dealing with 
droughts, based on three main directions for policy change. The first direction is to 
improve the water management scheme to ensure a more reliable water supply. The 
second direction is to change from fragmented actions to comprehensive measures 
for dealing with drought. The third direction is to put more emphasis on pre-drought 
measures than on post-drought actions. The adaptation policy consists of 16 specific 
action plans under four major strategies suitable for the successful implementation of 
comprehensive measures for drought management in agriculture and rural areas. 
Through implementation of these actions, the percentage of irrigated paddy fields can 
be increased from 60% to 80%, and the water supply rate for irrigated upland fields 
can be increased from 18% to 30%. In addition, the irrigation water loss from channel 
and farm practices can be reduced from 35% to 25%, and the rate of agricultural 
water reuse can be increased from 30% to 45%.  
 
Keywords: Adaptation strategies, Drought, Agricultural water management, Climate 
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1. INTRODUCTION 
 
Recently, Korea has experienced increased drought frequency and intensity due to 
climate change, a reduction in the area of paddy fields, and an increase in the area of 
upland crops. Because of these changes, water shortages and food security have 
become increasingly important issues in Korea. Therefore, the Korean government 
has established an adaptation policy for achieving smart agricultural water 
management and mitigating drought risks. This policy is intended to achieve 
improvements in three main directions, based on 16 specific action plans under four 
major strategies for the successful implementation of comprehensive measures for 
drought management in agricultural and rural areas (MAFRA 2015). This paper 
describes the strategies and actions adopted to ensure sustainable agricultural water 
management and a resilient water system in the face of potential drought situations. 
 

2. MID- AND LONG-TERM POLICY DIRECTIONS FOR DROUGHT 
MANAGEMENT 

 
The three main directions of the comprehensive measures for drought management 
in agricultural and rural areas to combat the effects of changes such as the increased 
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drought frequency due to climate change, the reduced area of paddy fields, and the 
increased area of upland fields are described below. 
 
The first direction of change is from using water to managing water. This will require 
concentrated efforts, such as increasing the water storage capacity to the level of 
safely irrigated paddy fields that can tolerate a 10-year drought frequency rather than 
simply the mere supply of agricultural water. In addition, the area of paddy fields 
should be decreased in proportion to the change in the amount of rice consumed, and 
the area of rain-fed paddy fields, which have low investment efficiency, should be 
shifted to the uplands, where high-value-added products are produced. Furthermore, 
water supply sources for upland fields preferred by farmers should be developed, and 
the infrastructure for the maintenance of mechanisation should be expanded. In 
addition, the supply sources of agricultural water should be diversified, including 
expansion of the use of water from the four major rivers and the recycling of effluent 
water from sewage disposal plants, to establish a stable base for the intake of water.  
 
The second direction change is from fragmentary actions to comprehensive drought 
management measures. First, reservoirs storage should be enlarged, and the 
efficiency of agricultural water use should be increased through the repair and 
enhancement of old or malfunctioning facilities and the modernisation of waterways. 
Furthermore, a scientific water usage system should be established for optimizing 
water distribution, on the basis of a water supply plan and water usage performance, 
in contrast to experience-oriented water management.  

 
The third direction change is from post-drought actions to pre-drought measures. The 
development and utilisation of a drought prediction map is required to identify 
appropriate pre-drought measures. Furthermore, it is important that farmers be 
educated to increase awareness of water conservation and encourage voluntary 
participation in water-saving activities. Administrative efforts will be more 
concentrated on pre-drought response by establishing the agricultural drought 
association, the agricultural drought center, and the agricultural drought mitigation 
supporting office for highlighting the regions where there are risks of drought, and 
planning pre-drought water supply and usage schemes before cultivation periods. 
 

 
 

Figure 1. Mid- and long-term policy directions for drought management 

3. DROUGHT MANAGEMENT STRATEGIES AND ACTIONS 
 
In accordance with the three directions for improving drought management, the 
Ministry of Agriculture, Food and Rural Affairs has identified four major strategies and 
16 major actions for the successful implementation of comprehensive drought 
management measures in and rural areas. Once the risk areas for drought are 
identified by evaluation of the irrigation performance of individual reservoirs, pre-
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drought measures would be activated. The agricultural drought centre has 
responsibility of managing agricultural drought maps and manuals for measures of 
drought (MAFRA 2016). 
 

 

  Figure 2. Four major strategies and sixteen major actions for drought management 

 

4. PLANNED AND DIVERSIFIED EXPANSION OF AGRICULTURAL 
WATER RESOURCES 

 
The percentage of safely-irrigated paddy fields will be increased from the current 60% 
to 80%, which will increase the available water supply in the event of a 10-year-
frequency drought through the diversified expansion of agricultural water (KRC 2014). 
 
The paddy field areas used to address water shortages during a drought will be 
identified in order of priority for the purpose of comprehensive development of the 
water supply. The decision has been made to invest intensively in 83 reservoirs that 
are currently part of a multi-purpose water supply development project to achieve 
early accomplishment of the project’s objectives. The capacities of the existing 
reservoirs will be also increased as part of mid- and long-term projects especially for 
the cases of reservoir storage capacity larger than100, 000 m3 and basin areas 
greater than 500ha in the regions typically affected by droughts.  
 
In addition, the water in main water resources such as reservoirs will be kept at the 
maximum levels possible but will be used repeatedly to ensure a reliable water supply 
to the endpoints of channels in times of drought. Temporary pumping stations will be 
installed for this purpose at the endpoints of irrigation channels to pump or store 
water or to supply water directly to croplands to increase the rate of water reuse. In 
addition, the four major rivers in Korea—the Hangang, Geumgang, Nakdonggang, 
and Yeongsangang—will be used to supply 100 million m3 of water per year to nearby 
farmlands on 12,000 ha suffering from water shortages. The irrigation water sources 
will be connected and utilised for areas of mixed paddy and upland fields and for 
greenhouse areas that require flexible water management to address imbalances in 
the water supply through diversification of irrigation water sources. 
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5. WATER MANAGEMENT IN AREAS OF UNDERPRIVILEGED WATER 
WELFARE 

 
The water supply rate in upland fields, which are more vulnerable to droughts than 
paddy fields, will be increased from the current 18% to 30% through continuous water 
development in areas of underprivileged water welfare. The water supply plan for 
clustered fields on 150,000 ha will be examined as a priority for the stable 
development of irrigation water sources in fields that frequently suffer from droughts, 
and $5.5 million in compensation costs per year will be paid by 2016 in Anbandeok, 
Gangwon-do, where the largest highland cabbage field in Korea is located.  
 
In addition, tube wells and farm water will be systematically managed through 
simultaneous inspection, repair, and enhancement of the wells and the use of 
pumping equipment each year before the farming period, in conjunction with local 
governments. If the 23,968 tube wells nationwide operate properly, it will enable 60 
million tons of water to be secured each year, and $65 million in new development 
costs for 1,500 wells will be saved. Furthermore, areas that are currently 
disadvantaged in terms of their agricultural conditions, such as rain-fed paddies, 
could be transformed to upland fields that could maintain a balance between the 
supply of and demand for crops and reduce the water resource development burden. 
Support for the direct payment policy for rice will gradually be expanded, because the 
excessive supply of rice has been continuous as a result of reduced rice consumption 
and increased rice yields.  
 
The supply of water for agriculture and daily living purposes in mountainous and 
remote areas will also be expanded. To enhance the supply of agricultural water and 
responsiveness to forest fires in mountainous and remote areas, 100 units of debris 
dam per year will be built to store water for both storage and sediment deposition 
purposes, and water supply facilities (283 units) will be provided to mountainous rural 
villages that are vulnerable to water shortages to support daily life, through active 
consultation with the Ministry of the Environment. 
 

6. IMPROVEMENTS OF EFFICIENCY OF WATER USAGE AND 
FUNCTIONS OF IRRIGATION FACILITIES 

 
The water supply capacity will be increased through scientific water management, 
and the water management loss rate will be decreased from the current 35% to 25% 
by minimising water loss.  
 
Intelligent water management automation projects (e.g., ICT Tele-Monitoring / Tele-
Control (TM/TC)) for the effective utilisation of agricultural water connected with 
Intelligent Water Management5 will be expanded so that farmers can monitor the 
status of the water supply using smart phone and determine the water distribution 
amounts for individual sectors of their fields using ICT information (Nam et al., 2013).  
 
Old reservoirs and pumping stations, and earth canals will be repaired to prevent 
damage from disasters, improve water usage, and increase the efficiency of the water 
supply. A total of 3,174 reservoirs that are old and leaking will be repaired and 
reinforced, based on the results of safety inspections. The pumping capacity will be 
increased, and old equipment will be replaced at 2,668 pumping stations and drain 
facilities at which pumping capacities have deteriorated. Water loss will be minimised 

                                                   
5 Low-cost and high-efficiency water management technology for the effective use of agricultural water that 

improves water savings, resolution of conflicts between upstream and downstream demands within the 
district, and equitable distribution through scientifically based irrigation plans (interpretation of the 
waterway network) by participation of farmers rather than routine water management.  
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by improving the concrete structures of 21, 600 km of earth canals with severe 
leakage problems.  
 
In addition, systematic reservoir dredging will be undertaken and is expected to 
produce results in four areas: increases in reservoir storage capacity, water quality 
improvements, utilisation of dredged sediments, and stimulation of local economies. 
The success of the dredging efforts will be maximized by careful selection of areas to 
be dredged and by dredging survey, design, and construction inspection efforts 
focused on minimizing the project duration and cost. Since 2015, 750 reservoirs have 
been dredged in Korea, creating an additional 4500,000 m3 of reservoir capacity. 
 

  
Irrigation scheduling with ICT Monitoring discharge status with ICT 

 
Figure 3. ICT-based intelligent water management system 

 
The water used in rice fields will be recycled, and the return flow ratio of agricultural 
water will be improved from the current 15% to 30%. The water inmain water 
resources such as reservoirs will be saved and used repeatedly as a reliable source 
of water to paddy fields during drought, and pumping stations will be installed at the 
end points of drainage canals for fields 50 ha or larger in size to drain or retain water 
in the reservoir or supply water directly to the fields. Rainwater storage facilities will 
be installed in areas typically affected by droughts (7,000 ha) in fields at altitudes of 
400 m or more (71,000 ha) to protect against critical situations created by droughts. In 
addition, plans will be developed to use the effluent water from127 sewage disposal 
plants (900 million m3/year of effluent water) as reserve water in case of drought and 
to recycle this water, under the supervision of the Ministry of the Environment, for use 
as agricultural water. 

 
7. CONVERSION TO A SYSTEM OF ANTICIPATORY RESPONSE TO 

DROUGHT 
 
The Ministry of Agriculture, Food and Rural Affairs will predict droughts in advance 
through conversion to a system of regular response to drought and will publish a 
biweekly agricultural drought map to highlight the occurrence of drought situations 
and minimise any resulting damage (KREI, 2016).  
 
The agricultural drought map will reflect the supply of reservoir water, the amount of 
rainwater, the effective soil water content, the drought tolerance capacity, and the 
opinions of field monitors, so that those who perform any work related to drought will 
be able to refer to or utilise the map for guidance. Furthermore, the agricultural 
drought council (the chairperson of which will be the vice-minister) will be required to 
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determine whether or not to perform drought monitoring and establish a control centre 
if an occurrence of drought is predicted.  
 
The Korea Rural Community Corporation opened the agricultural drought mitigation 
supporting office on January 20thof 2016. This agency oversees practical efforts and 
technical support associated with drought management, including development of the 
agricultural drought map and support of the government’s joint task force drought 
response team. 
 

 
   

Figure 4. Agricultural Drought Council System 
 
Each reservoir’s storage and rainfall status will be checked on October 1st of each 
year to identify those with low storage and the need for dredging, surface storage, 
and development of tube wells. The rice cultivation schedules will be obtained from 
farmers on March 1st of each year to facilitate optimising the water supply for each 
waterway and minimise water wastage.  
 
In this, voluntary participation by farmers is necessary for preparedness to overcome 
the consequences of drought. Therefore, water saving campaigns for farmers and 
water conservation education programs will be developed. The cooperation among 
government departments, such as the Ministry of Agriculture, Food and Rural Affairs, 
the Ministry of Land, Infrastructure and Transport and the Ministry of the Environment, 
will be reinforced to overcome the challenges posed by droughts through the sharing 
information concerning water supply facilities and water resources (Lee et al., 2005). 
 

8. CONCLUSIONS 
 
The goals of integrated measures adopted for agricultural drought management in 
Korea are anticipatory drought responses focused on minimising damage from 
droughts by (a) increasing the proportion of irrigated paddy fields by 20% (from 60 to 
80%) and the rate of water supply to upland fields by 12% (18 to 30%), (b) reducing 
water loss by 10% (35 to 25%), and (c) increasing the rate of agricultural water reuse 
by 15% (15 to 30%).  
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To accomplish these goals, water resource will be developed on good-quality crop 
lands first. Existing facilities will be improved, and the recycling of water will be 
expanded instead of developing new facilities, and the utilisation of water from major 
rivers will be increased. Some rain-fed paddy fields will be converted into upland 
fields in view of the recently reduced rice consumption, and the supply of domestic 
water to mountain villages and other sectors will be increased.  
 

Table 1. Current and future drought response systems 
 

At present Improvement 

 

<Advanced prevention> 

▸Publish& announce drought prediction map 

↓ 

▸Assess water supply performance to prepare drought 

contingency measures 
↓ 

▸Activate anticipatory drought measures for the venerable 

areas of drought 
↓ 

▸Assess irrigation plan to Increase efficiency of water usage 

< Post-drought 
response> 

 
Occurrence of drought 

↓ 
Emergency response 

↓ 
Restoration 

< Post-drought response> 
 

Occurrence of drought 
↓ 

Emergency response 
↓ 

Restoration 

At present Improvement 

 

<Advanced prevention> 

▸Publish& announce drought prediction map 

↓ 

▸Assess water supply performance to prepare drought 

contingency measures 
↓ 

▸Activate anticipatory drought measures for the venerable 

areas of drought 
↓ 

▸Assess irrigation plan to Increase efficiency of water usage 

< Post-drought 
response> 

 
Occurrence of drought 

↓ 
Emergency response 

↓ 
Restoration 

< Post-drought response> 
 

Occurrence of drought 
↓ 

Emergency response 
↓ 

Restoration 

 
A scientific approach to water us age will be pursued by announcing the water 
available at the reservoirs and consultation with farmers. Water supply development 
projects will be conducted on a watershed scale, executed as independent projects, 
to optimise water supply options by means of repair, supplementation, improvement, 
and development of water facilities. To enhance the security of the agricultural water 
supply, reservoir dredging project areas will be selected on the basis of examination 
of the drought tolerance capacities and agricultural drought predictions, rather than 
after the occurrence of a drought, as has been the practice in the past. 
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Consistent drought management measures and an effective drought response 
system will be operated and maintained, rather than the post-drought response 
measure typically employed in the past. The Agricultural Drought Center (Agricultural 
Drought Mitigation Supporting Office) of the Ministry of Agriculture, Food and Rural 
Affairs will cooperate with relevant organisations such as the Rural Development 
Administration and the Korea Rural Community Corporation, to publish and announce 
an agricultural drought map, predict drought risk areas one year in advance through 
examining of irrigation plans and performance, and establish optimal measures for 
managing drought in risk areas via an anticipatory drought response system. 
 

 
 

Figure 5. Process for announcing predictions and warnings of agricultural droughts 
 

The Ministry of Public Safety and Security, the Ministry of Agriculture, Food and Rural 
Affairs, the Ministry of Land, the Infrastructure, and Transport, the Ministry of the 
Environment, and the Korea Meteorological Administration jointly began announcing 
drought forecasting and issuance of drought warnings on March 10th and will be 
issuing drought-related announcements on the 10th of every month. The cooperation 
of farmers and other involved in water resource management is critical in addressing 
agricultural drought. The Ministry of Agriculture, Food and Rural Affairs will thoroughly 
assess all measures for drought management in agriculture and farm village areas, 
including forecasting and early warning systems for agricultural drought, to ensure the 
best possible anticipatory responses to drought situations.  
 

ACKNOWLEDGEMENTS 
 
This work was supported by Korea Institute of Planning and Evaluation for 
Technology in Food, Agriculture, Forestry and Fisheries (IPET) through Advanced 
Production Technology Development Program, funded by Ministry of Agriculture, 
Food and Rural Affairs (MAFRA) (316022-03-1-HD040). 
 

  



2nd  World Irrigation Forum  
6-8 November 2016, Chiang Mai, Thailand 

W.2.3.03 

 

 
9 

 

REFERENCES 
 

Korean Rural Community, Agriculture Corporation (KRC). 2014. Statistical Year book of Land and Water 

Development for Agriculture. Ministry of Food, Agriculture, Forestry and Fisheries, South Korea. 
KREI. 2016. ‘2016 Top 10 Issues of Agricultural Administration’, South Korea. 
Lee, J.H., Jeong, S.M., Ko, Y.S., Kim, H.Y. 2005 Development of drought monitoring system. Journal of 

Korea Water Resources Association 37(10): 837-844. 
Ministry of Agriculture, Food and Rural Affairs (MAFRA). 2015. Total Measures against Drought in 

Agricultural and Farm Village Areas, South Korea. 

Ministry of Agriculture, Food and Rural Affairs (MAFRA). 2016. Detailed Process Plans of Total Measures 
against Drought in Agricultural and Farm Village Areas, South Korea. 

Nam, W.H., Choi, J. Y., Jang, M.W.&Hong, E.M. 2013 Agricultural drought risk assessment using reservoir 
drought index. Journal of the Korean Society of Agricultural Engineers 55(3): 41-49. 

 

 


