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Executive Summary 
 

The Hawaii Drought Plan (HDP) has been updated for use by the Hawaii Drought Council to 
improve coordination and implementation of drought management strategies for the State of 
IŀǿŀƛƛΦ ¢ƘŜ ǊŜǾƛǎŜŘ Ǉƭŀƴ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ǎŜǊǾŜ ŀǎ ŀ άŦǊŀƳŜǿƻǊƪέ ǘƘǊƻǳƎƘ ǿƘƛŎƘ {ǘŀǘŜ ŀƴŘ ƭƻŎŀƭ 
entities can work together to proactively implement mitigation measures and appropriate 
response actions during periods of drought. Effective coordination of these activities can help 
reduce and minimize the effects upon the people and natural resources of Hawaii. 
 
The HDP was designed as an informative guide to help reduce the negative impacts that 
drought conditions cause for the State of Hawaii. It addresses an overview of drought in Hawaii 
ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ǘƘǊŜŀǘ ƻŦ ŦǳǘǳǊŜ ŘǊƻǳƎƘǘǎΣ ǘƘŜ ŎƻƻǊŘƛƴŀǘƛƻƴ ƻŦ IŀǿŀƛƛΩǎ 5Ǌought Program, 
methods for drought monitoring, forecasting, and impact assessment, and strategies for 
drought planning and mitigation.  Drought mitigation has been emphasized in this plan as a 
proactive approach to lessen the intensity of dry periods.  
 
Since the initial HDP in 2000, much progress has been made with drought planning, particularly 
with regard to implementation of specific recommended actions. In the future, continued 
implementation of recommended plan provisions will remain a key challenge to the Hawaii 
Drought Council and its member agencies and stakeholder representatives. Appropriate 
government and private sector resources will need to be identified to address the 
recommended priority mitigation actions identified in the plan. The success of the plan will 
ultimately be measured by the ability of government agencies, stakeholders, and the general 
public to function as a team in achieving the necessary goals and objectives for successful 
mitigation of drought impacts for the state.  
 
This Ǉƭŀƴ Ƙŀǎ ōŜŜƴ ŘŜǎƛƎƴŜŘ ŀǎ ŀ ŘȅƴŀƳƛŎ άƭƛǾƛƴƎέ ŘƻŎǳƳŜƴǘΣ ǿƘƛŎƘ ǎƘƻǳƭŘ ōŜ ǳǘƛƭƛȊŜŘ ŀƴŘ 
updated to reflect changing conditions, new information, and an evolving leadership structure 
encompassing the Hawaii Drought Council, Hawaii Drought Monitor Author, and the 
County/Local Drought Committees. The plan will be made available on the Hawaii Drought 
Website  to facilitate public access and the review of future plan updates. 
 
  

http://dlnr.hawaii.gov/drought/planning/
http://dlnr.hawaii.gov/drought/planning/
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1. INTRODUCTION 
 
Drought, which occurs from prolonged periods of abnormally low rainfall, has the potential to 
severely affect communities and the environment in a variety of ways. The impacts of drought 
include decimation of crops and livestock, the creation of dustbowls and erosion of landscapes, 
damage to terrestrial and aquatic wildlife habitats, enhanced wildfires, and economic damage. 
For years, farmers, ranchers, scientists, economists, small business owners, environmentalists, 
wildlife managers, and county, state, and federal agencies have grappled with the far-reaching 
consequences of drought. Drought can lead to tough decisions regarding allocation of water, 
stringent water-use limitations in large urban areas, and problems in ensuring safe drinking 
water and adequate water supplies for firefighting efforts. 
 
In Hawaii, there are additional issues such as growing conflicts between agricultural uses of 
surface water and instream uses, surface and ground water interrelationships, and the effects 
of growing water demands on traditional and cultural uses of water. In the past, drought was 
addressed as a temporary emergency and actions were taken in response to impacts, in a 
reactionary fashion. The most important lesson learned in recent years is that the best time to 
reduce the impacts of drought is before they occur. Therefore, it is important to develop a plan 
that advocates a proactive drought management approach. The Hawaii Drought Plan has been 
developed with the intent of providing a strong proactive approach to drought, along with 
outlining responses and appropriate communication actions for when drought occurs.  
 

1.1 Purpose  

Droughts and wildland fires threaten all islands of the State of Hawaii in any given year. As 
recently as the spring of 2016 Hawaii was threatened by extreme drought on parts of Hawaii 
Island, causing severe impacts including cattle deaths and shortened crop seasons. Parts of 
Oahu, Maui, and Kauai were also impacted by drought in 2016, with wildfire on the slopes of 
Diamond Head on Oahu and voluntary water reductions in certain locations on Maui. With 
continued economic growth and development in the wildland urban interface (WUI) areas, 
along with increased dry periods caused by a changing climate, the occurrence of drought 
throughout the State of Hawaii is bound to increase in the future. Drought planning, including 
aggressive preparedness and mitigation measures and regular updating of the Hawaii Drought 
Plan, will be effective in reducing property losses and in enhancing public safety. 
 
The Hawaii Drought Plan, in addition to serving as a compendium of drought-related 
information, also identifies two key activities: 1) short-term, immediate response actions to 
address specific, imminent drought impacts, and 2) long-term, ongoing mitigation actions that 
will help prepare for future drought occurrences. 
 

The purpose of this plan is to provide a coordinated and consistent program and a framework 
for integrating federal, state, county, and private sector actions to reduce the impact of human 
suffering and to minimize property losses due to drought. The plan is intended to serve as a 
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working guide for those agencies that have the capabilities and resources to develop effective 
response and mitigation programs within their areas of jurisdiction. The success of this plan is 
heavily dependent upon coordination and commitment from all levels of government, as well as 
the private sector. Effective drought planning and mitigation programs can reduce the need for 
extensive federal, state, and county emergency relief expenditures to rebuild local economies, 
and to reduce conflicts over competition for water during drought. 
 

1.2 Scope  

The HDP includes a description of historical occurrences, climatological statistics, risk 
assessments of susceptibility and vulnerability to drought, as well as the identification of 
potential impacts related to specific geographical locations. The HDP also emphasizes the 
identification of pre- and post-drought preparedness and mitigation measures for 
implementation by government agencies, stakeholders, and the general public. 
 
The Hawaii Drought Plan establishes the following leadership structure: 

¶ Hawaii Drought Council (HDC) 

¶ State Drought Coordinator (SDC) 

¶ Hawaii Drought Monitor Author (HDMA) 

¶ County/ Local Drought Committees (CLDCs) 
Participation in these groups is designed to include, but not be limited to, individuals and/or 
organizations that can best share their knowledge and experience regarding local issues, 
resources, and priorities for drought response and mitigation.  
 

1.3 Goals and Objectives  

The objective of the Hawaii Drought Plan is to be prepared for and mitigate against the impacts 
of future drought events in Hawaii.  With that in mind the key components of the plan include:   

¶ An overview of drought in Hawaii 

¶ Details on HawaiiΩǎ drought program 

¶ Monitoring and forecasting 
o Timely predictions and monitoring of drought conditions 

¶ Impact assessments 

¶ Risk and vulnerability 
o Risk assessment of drought-related impacts to the (1) agriculture and commerce 

(2) municipal water supply, and (3) environment, public health and safety sectors 

¶ Communication and response actions 
o Detailed response measures for state and county agencies  

¶ Mitigation and preparedness  
o Mitigation of drought impacts through effective planning actions during non-

drought periods  

¶ Recommendations and implementation actions  
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2. RELATED PLANS AND POLICIES  

 

This section provides information on various State and County mandates and responsibilities 
that influence the design and application of the Hawaii Drought Plan. Hawaii has numerous 
plans and policies in place that provide comprehensive water security planning for the state. 
This section provides brief descriptions of these strategies as a background for subsequent 
chapters. Statewide collaboration on water planning is a key aspect of preparing Hawaii for 
future drought incidents.    
 
 

Hawaii Water Plan  
The Hawaii Water Plan consists of five constituent parts: 1) Water Resource Protection Plan 
which is prepared by the Commission on Water Resource Management, 2) Water Quality Plan 
which is prepared by the Department of Health, 3) State Water Projects Plan which is prepared 
by the Engineering Division of the Department of Land and Natural Resources, 4) Agricultural 
Water Use and Development Plan which is prepared by the Department of Agriculture, and 5) 
Water Use and Development Plans prepared by each separate county. 
 
The Water Resource Protection Plan (WRPP) and the Water Quality Plan (WQP) provide the 
overall legal and policy framework that guide the development, conservation, and use of water 
resources. The State Water Projects Plan (SWPP) and Agricultural Water Use and Development 
Plan (AWUDP) provide information on State and agricultural water needs and development 
plans. All this information is then integrated into the County Water Use and Development Plans 
(WUDP), which set forth the broad allocation of water to land use within each county. Figure 1 
illustrates the integration of the various components of the Hawaii Water Plan. Each 
component of the Hawaii Water Plan focuses on a specific objective and assesses elements 
summarized in Table 1. The Hawaii Water Plan is a living document and many of these 
components are currently being updated. Please see the Hawaii Water Plan website for more 
information. 
 

Hawaii Water 
Plan Component 

Objectives  Elements Assessed Status 

Water Resource 
Protection Plan 
(WRPP) 
 
 
Responsible Agency: 
CWRM 
 
 

To protect and sustain 
statewide groundwater and 
surface water resources, 
watersheds and natural 
stream environments.  

¶ Aquifer Sustainable Yield 
¶ Instream Flow Standards 
¶ Water Sources 
¶ Water Use 
¶ Water Rights  
¶ Water Resource Monitoring 
¶ Water Management and 

Regulations 
¶ Resource Conservation and 

Augmentation 

Original: 2008  
Update in Progress.  

Water Quality Plan 
(WQP) 

To protect the public health 
and sensitive ecological 

¶ Water Quality Standards 
¶ Water Quality Monitoring  

Original: 1990 
Updated: 2014 (Draft) 

http://dlnr.hawaii.gov/cwrm/planning/hiwaterplan/
http://files.hawaii.gov/dlnr/cwrm/planning/wrpp2008update/FINAL_WRPP_20080828.pdf
http://files.hawaii.gov/dlnr/cwrm/planning/wqp1990.pdf
http://health.hawaii.gov/water/files/2014/09/2014-DOH-DRAFT-Water-Quality-Plan.pdf
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Responsible Agency: 
DOH 

 
 

systems by preserving, 
protecting, restoring and 
enhancing the quality of 
ground and surface water 
throughout the State of 
Hawaii. 

¶ Wellhead Protection 
¶ Wastewater Treatment 
¶ Recycled Water Use 
¶ Compliance and 

Enforcement  

State Water Projects 
Plan (SWPP)  
 
 
Responsible Agency: 
DLNR 

To provide a framework for 
planning and 
implementation of water 
development programs to 
meet projected water 
demands for State projects. 

¶ State Water Sources 
¶ State Water Needs 
 

2003 Update 
Update in Progress.  

Agricultural Water 
Use and 
Development Plan 
(AWUDP)  
 
 
 

To assess State and private 
agricultural water use, 
supply and irrigation water 
systems through a long-
range management plan. 

¶ Irrigation Systems, 
Reservoirs  

¶ Agricultural water needs  
 

Original: 2003/2004 
Update in Progress. 
 

 

County Water Use 
and Development 
Plan (WUDP) 

To set forth the allocation of 
water to land use through 
the development of policies 
and strategies to guide the 
County in its planning, 
management, and 
development of water 
resources to meet projected 
demands 

¶ Assessment of land use 
plans and policies 

¶ Current and future water 
demands 

¶ Water systems  
¶ Resource and facility 

options, including supply 
sources, transmission, 
storage and conservation 

¶ Watershed protection 
 

Kauai Original: 1990 
 
Oahu Original: 1990 
 
Maui Original: 1990 
 
Hawaii Update: 2010 
 
Updates in Progress.  
 

 

Table 1. Hawaii Water Plan Document Status 

http://files.hawaii.gov/dlnr/cwrm/planning/swpp2003_vol1_tech.pdf
http://files.hawaii.gov/dlnr/cwrm/planning/swpp2003_vol1_tech.pdf
http://files.hawaii.gov/dlnr/cwrm/planning/awudp2004.pdf
http://files.hawaii.gov/dlnr/cwrm/planning/wudpka1990.pdf
http://files.hawaii.gov/dlnr/cwrm/planning/wudpoa1990.pdf
http://files.hawaii.gov/dlnr/cwrm/planning/wudpma1990.pdf
http://files.hawaii.gov/dlnr/cwrm/planning/wudpha2012.pdf
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Figure 1. Hawaii Water Plan Components 

 
State Water Code 
The State Water Code, Chapter 174C, Hawaii Revised Statutes (HRS) was passed by the Hawaii 
State Legislature in July 1987 for the purposes of protecting and managing Hawaii's water 
resources. It is administered by the Commission on Water Resource Management (CWRM) and 
provides for the legal basis and establishment of the CWRM and its authorities and 
responsibilities. 
 

Specified in the Water Code, the Code shall be liberally interpreted to obtain maximum 
beneficial use of the waters of the State for purposes declared to be in the public interest, such 
as domestic uses, aquaculture uses, irrigation and other agricultural uses, power development, 
and commercial and industrial uses. The Code also specifies that adequate provision shall be 
made for the protection of traditional and customary Hawaiian rights, the protection and 
procreation of fish and wildlife, the maintenance of proper ecological balance and scenic 
beauty, and the preservation and enhancement of waters of the State for municipal uses, public 
recreation, public water supply, agriculture, and navigation. 
 
 

State Multi -Hazard Mitigation Plan 
Hazard mitigation is an action or number of actions taken to reduce or eliminate long-term risk 
to people and their property from the effects of natural hazards. The purpose of hazard 

http://www.hawaii.edu/ohelo/statutes/HRS174C/HRS174C.html
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mitigation is twofold: 1) to protect people and structures from harm and destruction; and 2) to 
minimize the costs of disaster response and recovery. Hazard mitigation planning is the process 
ǘƘŀǘ ŀƴŀƭȅȊŜǎ ŀ ŎƻƳƳǳƴƛǘȅΩǎ risk from natural hazards, coordinates available resources, and 
implements actions to reduce risks. 
 
The Federal Disaster Management Act of 2000 requires each state and territory to conduct 
hazard mitigation planning and to implement projects to reduce hazard impacts prior to a 
disaster occurrence. As of 2004, states are required to have an approved Standard State 
Mitigation Plan in order to receive additional Pre-Disaster Mitigation funds for state or local 
mitigation projects. These mitigation plans are also required for non-emergency assistance 
provided under the Stafford Act. The Hawaii State Hazard Mitigation Forum, composed of 
county, State, federal agency representatives, and private individuals, agreed that the Hawaii 
State Hazard Mitigation Plan should be a multi-hazard plan. For the purposes of the plan, the 
ǘŜǊƳ άƳǳƭǘƛ-ƘŀȊŀǊŘέ is not limited to discrete natural hazards, and will include anthropogenic 
activities that could exacerbate hazard event impacts and potentially threaten the life and 
safety of the citizens of the State of Hawaii. The goal of the plan is to mitigate the impact of 
such potential disasters. 
 
The State Multi-Hazard Mitigation Plan encompasses the broadest possible scope of disaster 
occurrences, focusing on nine natural hazards: hurricanes, tsunami, earthquakes, floods, 
volcanic eruptions and lava flow, coastal erosion, landslides, wildfire, and drought. Several of 
these hazard categories have current advisory boards or task forces that will be developing 
recommendations and strategies. 
 
 

County Multi -Hazard Mitigation Plans   
Hazard mitigation is the use of long-term and short-term policies, programs, projects, and other 
activities to alleviate the death, injury, and property damage that can result from a natural 
disaster. County hazard mitigation plans are available for Maui, Hawaii, Kauai, and Honolulu in 
order to reduce risks from natural disasters. These plans comply with hazard mitigation 
planning requirements to maintain eligibility for funding under Federal Emergency 
Management Agency (FEMA) grant programs. The mitigation actions outlined in these plans are 
designed to reduce or eliminate losses resulting from natural hazards.  
 

Rather than create separate plans for each type of hazard, the County Multi- Hazard Mitigation 
Plans have been designed as multi-hazard plans. A multi-hazard plan has several advantages:  

1. Certain hazards cause cascading hazard effects (e.g., earthquakes may cause 
landslides, local tsunami, or dam break flooding; hurricanes cause wind damage and 
flooding) 

2. Priorities can be established to allocate limited resources to areas susceptible to the 
most severe or frequent hazards 

3. Areas identified as susceptible to multiple types of risks may require special attention 
4. Common responses often apply to different hazards 
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5. Resources or mitigation measures can be leveraged where they can benefit multiple 
hazards; for example, proposed changes to building design standards could consider 
both wind-loading (hurricane) and ground-shaking (earthquake). 

 
 

County Drought Mitigation Strategies 
Drought mitigation strategies were prepared for each of the four counties in 2004 with projects 
updated in 2012. County Drought Mitigation Strategies will be updated through a series of 
county meetings involving agencies and stakeholders that have a role in drought mitigation and 
response. Projects identified through this process are integrated within the County Hazard 
Mitigation Plans, and the strategies developed shall incorporate the necessary coordination 
between government agencies and affected stakeholders. County mitigation projects are 
implemented through the County/Local Drought Committees in coordination with the Hawaii 
Drought Council and the State Drought Coordinator. 
 

 

DOA Water Rules and Regulations  
The DOA Agricultural Resource Management Division (ARMD), along with the DOA Agribusiness 
Development Corporation (ADC) manage reservoirs and irrigation water systems. The rules 
governing irrigation water service to customers are available ƻƴƭƛƴŜ. 

 
 

County Water Rules and Regulations 
CƻǊ ŜŀŎƘ ŎƻǳƴǘȅΩǎ ŘŜǇŀǊǘƳŜƴǘ ƻŦ water, there are rules and regulations pertaining to customers 
in each water service area. These provide direction, guidance, and procedures for resolution of 
ǇǊƻōƭŜƳǎ ǊŜƎŀǊŘƛƴƎ ǿŀǘŜǊ ǎŜǊǾƛŎŜǎΦ 9ŀŎƘ ŎƻǳƴǘȅΩǎ ǊǳƭŜǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƻƴƭƛƴŜΥ 

¶ Honolulu Board of Water Supply: http://www.boardofwatersupply.com/about-us/rules-
and-regulations 

¶ Kauai Department of Water Supply: http://www.kauaiwater.org/cp_rules&regs.asp 

¶ Maui Department of Water Supply: http://www.co.maui.hi.us/205/Rules-Regulations 

¶ Hawaii Department of Water Supply: 
http://www.hawaiidws.org/3%20about%20water/3d%20rules/Rules%20and%20Regulat
ions%20Effective%2010-21-04.pdf 

 
 
Water Conservation Plan  
The Hawaii Water Conservation Plan was prepared for the CWRM and United States Army Corps 
of Engineers in 2013. The purpose of this plan is to identify and implement water use and 
delivery efficiency measures to conserve the fresh water resources of Hawaii. It is intended to 
be a guiding document for the CWRM as they develop and implement water efficiency 
measures that can be implemented across the state by various water user groups. Since the 
CWRM is not a water purveyor, participation and implementation of the measures outlined in 
this plan will be dependent on the participation of water users. This plan primarily focuses on 

http://hdoa.hawaii.gov/arm/irrigation-systems/
http://www.boardofwatersupply.com/about-us/rules-and-regulations
http://www.boardofwatersupply.com/about-us/rules-and-regulations
http://www.kauaiwater.org/cp_rules&regs.asp
http://www.co.maui.hi.us/205/Rules-Regulations
http://www.hawaiidws.org/3%20about%20water/3d%20rules/Rules%20and%20Regulations%20Effective%2010-21-04.pdf
http://www.hawaiidws.org/3%20about%20water/3d%20rules/Rules%20and%20Regulations%20Effective%2010-21-04.pdf
http://files.hawaii.gov/dlnr/cwrm/planning/hwcp2013.pdf
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ǘƘŜ άŘŜƳŀƴŘ ǎƛŘŜέ ƳŜŀǎǳǊŜǎ ƻŦ ǿŀǘŜǊ ǳǎŜ ŀƴŘ ŘŜƭƛǾŜǊȅ ŜŦŦƛŎƛŜƴŎȅ ƳŜŀǎǳǊŜǎ ŀƴŘ ǇǊƻƎǊŀƳǎ ǘƻ 
implement them. The Hawaii Water Conservation Plan was developed with representation from 
a variety of water industry professionals and experts from across the state with knowledge or 
interest in water efficiency and conservation.  
 
 
Integrated Wildland Fire Management Plan (IWFMP) 
Developed by the U.S. Army of Hawaii, the Integrated Wildland Fire Management Plan presents 
a comprehensive approach to reduce the frequency of wildfire and the associated costs and 
damages. This plan contains details on pre-suppression, fire suppression, post-fire actions, and 
detailed area descriptions. The goal of this plan is to convey the methods and protocols 
necessary to minimize fire frequency, severity, and size in Hawaii.  
 
 
Community Wildfire Protection Plans (CWPPs)  
CWPPs, developed by Hawaii Wildfire Management Organization, are created with input from 
community members, resource management and firefighting agencies, and a variety of other 
parties. They are a useful planning tool for communities and have become a prerequisite for 
receiving federal funding for wildfire protection projects. These plans help communities identify 
and prioritize areas for hazardous fuel reduction treatments. CWPPs assess values at risk 
including safety, natural resource protection, recreation, scenic values, and economic assets. 
CWPPs are increasingly important in Hawaii, which faces unique wildfire threats that are 
becoming more challenging due to increasing ignitions, drought episodes, and land use 
changes. Hawaii Wildfire Management Organization is prioritizing developing Community 
Wildfire Protection Plans for high priority areas with the vision of eventually covering the 
entire State of Hawaii.   
 
 
Land Fire Protection Law  
Chapter 185 of Hawaii Revised Statutes, this law mandates DLNR (State Department of 
Land and Natural Resources) to άǘŀƪŜ ƳŜŀǎǳǊŜǎ ŦƻǊ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴΣ ŎƻƴǘǊƻƭΣ ŀƴŘ 
extinguishment of wildland fires within forest reserves, public hunting areas, wildlife and plant 
ǎŀƴŎǘǳŀǊƛŜǎΣ ŀƴŘ ƴŀǘǳǊŀƭ ŀǊŜŀ ǊŜǎŜǊǾŜǎΦέ 5[bw ƛǎ ŀƭǎƻ ǎǘŀǘǳǘƻǊƛƭȅ ǊŜǉǳƛǊŜŘ to cooperate with 
ŜǎǘŀōƭƛǎƘŜŘ Ŏƻǳƴǘȅ ŀƴŘ ŦŜŘŜǊŀƭ ƎƻǾŜǊƴƳŜƴǘ ŦƛǊŜ ŎƻƴǘǊƻƭ ŀƎŜƴŎƛŜǎ άƛƴ ŘŜǾŜƭƻǇƛƴƎ Ǉƭŀƴǎ ŀƴŘ 
programs and mutual aid agreements for assistance for the prevention, control, and 
extinguishment of fires on forest, grass, brush, and watershed lands not within the 
ŘŜǇŀǊǘƳŜƴǘΩǎ ŦƛǊŜ ǇǊƻǘŜŎǘƛƻƴ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎΦέ aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴ online under 
5hC!²Ωǎ CƻǊŜǎǘǊȅ tǊƻƎǊŀƳǎΦ  
 
 
A Blueprint for Action: Water Security for an Uncertain Future  
The Hawaii Fresh Water Initiative was launched in 2013 to bring together diverse parties to 
develop strategies to increase water security for the Hawaiian Islands. Organized by Hawaii 

http://www.hawaiiwildfire.org/cwpps/
http://www.hawaiiwildfire.org/cwpps/
http://dlnr.hawaii.gov/forestry/fire/land-fire-protection-law/
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Community Foundation, the Hawaii Freshwater Blueprint initiative provides Hawaii policy and 
decision-makers with a set of solutions that should be adopted to help Hawaii reach 100 million 
gallons per day in additional, reliable water capacity by 2030. To achieve this goal, three water 
strategy areas have been outlined to reach this statewide goal: Conservation, Recharge, and 
Reuse.  
  

https://www.hawaiicommunityfoundation.org/file/cat/Fresh_Water_Blueprint_FINAL_062215_small.pdf
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3. OVERVIEW OF DROUGHT IN HAWAII 
 

Drought is a significant problem in the State of Hawaii and drought conditions affect some part 
of the State frequently. IŀǿŀƛƛΩǎ isolated land mass as an island chain results in limited water 
resources, making it highly sensitive to reductions in water availability. Growing populations are 
ǇǳǘǘƛƴƎ ŀŘŘŜŘ ǇǊŜǎǎǳǊŜ ƻƴ IŀǿŀƛƛΩǎ ǿŀǘŜǊ ǎǳǇǇƭȅΣ ŀƴŘ increased water demands may lead to 
water shortages and stresses to major aquifer systems. Drought conditions are compounded by 
the lack of adequate water supply infrastructure in certain parts of the State. Increasing water 
consumption and demand can lead to shortages, as water distribution systems in some cases 
are neither flexible nor sufficient to accommodate the shortfall without exercising extraordinary 
emergency actions and measures. Inadequate source development without appropriate 
planning for future climatic changes will result in short- and long-term impacts to existing water 
resources. 
 
The water supply sector has further pressure from agricultural water needs. Around the turn of 
the 20th century plantation agriculture was booming and an extensive network of plantation 
irrigation systems were developed to provide water from the wet windward mountains to the 
fertile leeward plains. Plantations started to decline due to various factors in the late twentieth 
century with the last plantation shutting down operations in 2016. As plantations closed, the 
irrigation infrastructure no longer had a steward to maintain and make improvements to the 
system. Currently, the capacity to oversee, manage and maintain varies from system to system. 
It is especially critical when facing drought to invest in the maintenance and rehabilitation of 
these systems to support the water needs of various agricultural communities. If these systems 
fail to provide agriculture water, the groundwater will be further strained by agricultural uses, 
especially in times of drought.   
 

Droughts have been prevalent in the past and will continue to adversely affect the environment, 
economy, and the citizens of the State. Historical patterns indicate that Hawaii will continue to 
suffer damaging droughts, and the loss potential will only increase as the need for economic 
growth and revitalization amplify pressuǊŜǎ ǳǇƻƴ ǘƘŜ {ǘŀǘŜΩǎ ƭƛƳƛǘŜŘ ǿŀǘŜǊ ǎǳǇǇƭȅΦ Rising 
temperatures and reduced precipitation levels due to the added pressure of climate change 
have the potential to increase the intensity and frequency of droughts in Hawaii, resulting in 
added stress to HawaiƛΩǎ ǿŀǘŜǊ ǎǳǇǇƭȅΦ  Additionally, there is pressure from the loss of upland 
forest, degraded soil, and large developed areas with impervious surfaces that decrease the 
opportunity for our lands to recharge aquifers and retain critical moisture that cycles back into 
rainfall. Aggressive planning, active drought mitigation, and the utilization of alternative 
resources is necessary. Failure to execute appropriate actions may result in a situation where 
future populations and economic growth cannot be sustained due to insufficient quantity and 
quality of water resources. The effective planning and management of water resources is critical 
to the long-term sustainability of our island communities. 
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3.1 Historical Occurrences 

Droughts have been prevalent in the past (See Table 2) and preceding patterns indicate that 
Hawaii will continue to suffer damaging droughts. Historically, droughts in Hawaii have caused 
extensive economic damage through crop and livestock losses along with prevalent wildfire 
impacts. Examples of drought impacts include the drought from December 1980 to February 
1981 that resulted in over $1.4 million in damages from both agricultural and cattle losses, and 
the more recent drought in 2016 that resulted in a fire on the slopes of Diamond Head on Oahu. 
As the risk of climate change continues to increase, Hawaii will likely see a rise in extreme 
weather conditions. Weather patterns such as El Niño will continue to correlate with drier wet 
seasons, such as with the 2010 drought that caused all four counties to be designated as 
Primary Natural Disaster Areas. Drought mitigation actions, including water conservation 
measures and water efficient designs, are a key component to making Hawaii as resilient to 
drought as possible in order to reduce future negative impacts.   
 

Year Areas Remarks 

1901 North Hawaii Severe drought, destructive forest fires. 

1905 Kona, Hawaii Serious drought and forest fires. 

1908 Hawaii and Maui Serious drought. 

1912 Kohala, Hawaii Serious drought and severe sugarcane crop damage for two years. 

1952 Kauai Long, severe dry spell. 

1953 Hawaii, Kauai, 
Maui, and Oahu 

Water rationing on Maui; water tanks in Kona almost empty; 867 
head of cattle died; pineapple production on Molokai reduced by 
30%; rainfall in the islands 40% less than normal. 

1962 Hawaii and Maui State declared drought disaster for islands of Hawaii and Maui; crop 
damage, cattle deaths, and severe fire hazards; losses totaled 
$200,000. 

1965 Hawaii State water emergency declared; losses totaled $400,000. 

1971 Hawaii and Maui Irrigation and domestic water users sharply curtailed. 

1975 Kauai and Oahu Worst drought for sugar plantations in 15 years. 

1977-1978 Hawaii and Maui State declared drought disaster for islands of Hawaii and Maui. 

1980-1981 Hawaii and Maui State declared drought disaster; heavy agricultural and cattle losses; 
damages totaling at least $1.4 million. 

1983-1985 Hawaii El Niño effect; State declared drought disaster; crop production 
reduced by 80% in Waimea/Kamuela area; $96,000 spent for 
drought relief projects. 

1996 Hawaii, Maui, and 
Molokai 

Declared drought emergency; heavy damages to agriculture and 
cattle industries; losses totaling at least $49.4 million. 
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1998 Hawaii and Maui State declared drought emergency for Maui; County declared 
emergency for Hawaii due to water shortages. 

2000-2002 Hawaii, Maui, 
Molokai, Oahu, 
Kauai 

Counties declare drought emergencies; Governor proclaims 
statewide drought emergency; Secretary of Agriculture designates 
all Counties as primary disaster areas due to drought (2000); east 
Maui streams at record low levels; Statewide cattle losses alone 
projected at $9 million. 

2003 Hawaii, Maui, 
Molokai, Oahu, 
Kauai 

Secretary of Agriculture designates all Counties as primary disaster 
areas due to drought (2003); Governor proclaims statewide drought 
emergency. 

2006 Maui  Maui County designated a Primary Natural Disaster Area due to 
drought.  

2007 Hawaii  USDA designates all Hawaii Counties as Primary Natural Disaster 
Areas due to losses caused by drought.  

2008-2009 Hawaii D0 (Abnormally dry) to D3 (Extreme drought) covered the entire 
state; D3 conditions on Maui, Big Island, and Oahu; 2008 all four 
counties are designated as Primary Natural Disaster Areas due to 
drought; 2009 USDA implements Livestock Disaster Assistance 
Programs.  

2010 Hawaii, Honolulu, 
Kauai, and Maui  

El Niño drought conditions cause all four counties to be designated 
as Primary Natural Disaster Areas due to losses caused by drought; 
All four counties designated as farm disaster areas due to economic 
losses; Hawaii has the worst drought conditions in the country for 
2010.  

2011 Maui, Molokai, 
Lanai 

USDA implements Livestock Forage Disaster Program.  

2012 Hawaii, Kauai, 
Maui 

Primary Natural Disaster Area due to drought declared for Maui, 
Kauai, and Hawaii Counties. 

 2013-2014 Hawaii, Maui Maui and Hawaii Counties Designated Drought Disaster Areas due to 
drought.  

2015 Hawaii Island Hilo and Hawaii Island in moderate drought, receiving less than one-
fifth the normal average of rainfall at Hilo Airport.  

2016 Oahu, Maui, and 
Kauai 

Wildfire on the slopes of Diamond Head on Oahu and voluntary 
water reductions in certain locations on Maui. 

Table 2. History of Most Severe Droughts 

 

3.2 Understanding Drought 

5ǊƻǳƎƘǘ ƛǎ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ bŀǘƛƻƴŀƭ ²ŜŀǘƘŜǊ {ŜǊǾƛŎŜ ŀǎ άŀ ŘŜŦƛŎƛŜƴŎȅ in precipitation over an 
extended period, usually a season or more, resulting in a water shortage causing adverse 
ƛƳǇŀŎǘǎ ƻƴ ǾŜƎŜǘŀǘƛƻƴΣ ŀƴƛƳŀƭǎΣ ŀƴŘκƻǊ ǇŜƻǇƭŜέΦ Unlike aridity, drought is a temporary 
aberration from climatic conditions and is not a permanent feature of ŀ ǊŜƎƛƻƴΩǎ ŎƭƛƳŀǘŜΦ  
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Droughts can have profound environmental, economic, and social impacts on the region 
affected. Environmental impacts can include diminished natural stream flows, depletion of the 
soil and subsoil moisture, damaged fish and wildlife habitats, and an increased probability of 
wildfires. As for economic impacts, droughts can negatively affect farmers and ranchers which 
might result in reduced yields and costlier food prices. Both environmental and economic 
impacts from drought can result in negative social impacts including anxiety or depression from 
economic losses, increased threats to public safety from wildfires, and health problems from 
reduced clean water supplies.  
 

According to the National Drought Mitigation Center (NDMC), drought definitions can be 
broken down into two main categories: conceptual and operational. Conceptual definitions are 
generic in description and generally define the boundaries of a drought concept. Conceptual 
definitions are useful at describing drought but are not specific enough to detect the onset of 
droughtΣ ŀƴ ŜȄŀƳǇƭŜ ōŜƛƴƎ ά5ǊƻǳƎƘǘ ƛǎ ŀ ǇǊƻǘǊŀŎǘŜŘ ǇŜǊƛƻŘ ƻŦ ŘŜŦƛŎƛŜƴǘ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǿƘƛŎƘ 
ŎŀǳǎŜǎ ŜȄǘŜƴǎƛǾŜ ŘŀƳŀƎŜ ǘƻ ŎǊƻǇǎΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ƭƻǎǎ ƻŦ ȅƛŜƭŘέΦ Operational definitions of drought 
attempt to identify precise characteristics and thresholds to define the onset, severity, and 
duration of a drought in a specific situation. Although conceptual definitions may also be 
philosophically important in establishing drought policy, operational definitions are more useful 
in recognizing and planning for drought. The operational definitions of drought, as described by 
the NDMC, are summarized below and visualized in Figure 2.  
 

i. Meteorological Drought 
Meteorological drought occurs when there is a prolonged period of below average rainfall that 
creates a shortage of water. These measurements are usually the first indicator of drought and 
are defined by the degree of dryness when compared to the average or normal amount of 
precipitation. Meteorological drought is region-specific since the atmospheric conditions that 
result in deficiencies of precipitation are highly variable for each region. See Figure 2 for 
additional factors that influence meteorological drought.  
 

ii. Agricultural Drought  
The onset of agricultural drought occurs when there isn't enough soil moisture to meet the 
needs of a particular crop or pastureland at a particular time, resulting in reduced crop or grass 
growth and production (See Figure 2). Agricultural drought is identified by linking characteristics 
of a meteorological drought to agricultural impacts. Assessing the drought susceptibility of 
crops depends on weather conditions, the biological characteristics of the plant species, the 
stage of growth, pests, and the properties of the soil. Agriculture is usually the first economic 
sector to be affected by drought.  
 

iii. Hydrological Drought 
Hydrological drought refers to deficiencies in surface and subsurface water supplies, reflected in 
declining surface and ground water levels. This type of drought is usually visible after 
meteorological and agricultural drought since it takes longer for precipitation deficiencies to 
show up in components of hydrological systems (See Figure 2). There is a time lag between a 
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lack of rainfall and the observed decrease of water levels in streams, rivers, lakes, reservoirs, 
and aquifers. Hydrological drought is often exacerbated by human activities and changes in land 
use and land degradation can affect the magnitude and frequency of hydrological droughts. The 
first stage of hydrological drought impacts surface water and can be measured in streamflow 
and reservoir levels. The second stage of hydrological drought, extreme hydrological drought, 
impacts the groundwater levels and can be measured by aquifer levels.  
 

iv. Socioeconomic Drought 
Socioeconomic drought is defined when the supply or demand of a good or service is reduced 
or threatened by a shortage in water supply caused by meteorological, agricultural, or 
hydrological drought conditions. Growing populations can exacerbate socioeconomic drought 
by putting additional pressure on water supplies. Assessments on socioeconomic drought can 
be very complex, and possible data sets for consideration include human and animal population 
and growth rates; water and feed requirements; agricultural drought impacts; and industry 
types and their respective water requirements. 

 
Figure 2. Sequence of drought occurrence and impacts for commonly accepted drought types. All drought originates from a 
deficiency of precipitation or meteorological drought but other types of drought and impacts cascade from this deficiency. 
Source: Drought Mitigation Center, University of Nebraska- Lincoln, U.S.A.  
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3.3 Drought Impacts  

¢ƘŜ ƛƳǇŀŎǘǎ ƻŦ ŘǊƻǳƎƘǘ ƻƴ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŎƻƳƳǳƴƛǘȅ ŀǊŜ ǎǇŜŎƛŦƛŎ ǘƻ ŀ ǊŜƎƛƻƴΩǎ ǳƴƛǉǳŜ 
geographic location and the practices of the land. Understanding the specific impacts of 
drought on a region can help provide a better understanding of the consequences which in turn 
can aid in preparing for future drought conditions. Drought impacts can be both direct or 
indirect, and can be categorized into environmental, economic, or social impact categories, as 
shown in Figure 2. Environmental drought impacts refer to the losses incurred as direct or 
indirect results of drought, such as wildfire damage to plant and animal species. Direct and 
indirect negative impacts can include degradation of wildlife habitat, air and water quality, 
landscape quality, loss of biodiversity, and soil erosion. Economic drought impacts are often 
related to agriculture, since the agricultural sector is reliant on rainfall and surface or 
groundwater supplies. Losses in crop and livestock production can have direct impacts on 
ŦŀǊƳŜǊ ƛƴŎƻƳŜǎΣ ǿƘƛŎƘ Ŏŀƴ ŎŀǳǎŜ ŀ ǊƛǇǇƭŜ ƻŦ ŜŦŦŜŎǘǎ ǘƘǊƻǳƎƘƻǳǘ ŀ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳȅΦ Social 
issues, which can often be the hardest to measure, can include impacts on public safety, health, 
water use conflicts, quality of life issues, and socio-spatial inequities in the distribution of 
impacts and disaster relief. Oftentimes economic and environmental effects can generate 
negative social impacts as well.    
 
The Hawaii Drought Plan describes three drought impact sectors that are critical to the health 
and welfare of Hawaii in terms of environmental, economic, and social aspects. These impact 
sectors include the Water Supply Sector, the Agriculture and Commerce Sector, and the 
Environment, Public Health and Safety Sector. These sectors are not mutually exclusive and 
impacts in one sector may result in secondary or cumulative impacts in other sectors. It is 
important to note that each of the impact sectors will be further impacted by climate change, 
which will be further discussed in Section 3.4.  
 

3.3.1 Water Supply Sector  

The Water Supply Sector encompasses public/private urban and rural drinking water systems, 
agriculture water systems, and rainwater catchment systems. Since the availability of 
freshwater is crucial to human survival in both direct and indirect ways, minimizing the impact 
ƻŦ ŘǊƻǳƎƘǘ ǘƻ IŀǿŀƛƛΩǎ ŦǊŜǎƘ ǿŀǘŜǊ ǎǳǇǇƭƛŜǎ ƛǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƳƛǘƛƎŀǘƛƻƴ ǇǊƛƻǊƛǘȅΦ   

 

3.3.1.1 Description of Sector 

A public water system (PWS) is defined by the EPA as a system that provides water to the public 
for human consumption through pipes or other constructed conveyances. To be considered a 
PWS, the system must support at least fifteen service connections or regularly serve at least 
twenty-five individuals. Across the four counties of Hawaii, there are 52 public water systems 
administered by the County Water Departments, 72 private water systems, and 11 military 
systems. Most of the systems are supplied by groundwater sources, but there are also 7 surface 
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water systems and four catchment water systems that are considered public water systems by 
the Department of Health. 
 
IŀǿŀƛƛΩǎ ƭƻƴƎ ƘƛǎǘƻǊȅ ƻŦ Ǉƭŀƴǘŀǘƛƻƴ ŀƎǊƛŎǳƭǘǳǊŜ ǿƻǳƭŘ ƴƻǘ ōŜ ǇƻǎǎƛōƭŜ ǿƛǘƘƻǳǘ ǘƘŜ ƴǳƳŜǊƻǳǎ 
agricultural irrigation systems that were constructed in the late 19th and early 20th century on all 
Ƴŀƛƴ Iŀǿŀƛƛŀƴ LǎƭŀƴŘǎΦ ¢ƘŜǎŜ ƛǊǊƛƎŀǘƛƻƴ ǎȅǎǘŜƳǎ ǿŜǊŜ Ƴŀƛƴƭȅ ōǳƛƭǘ ǘƻ ǎǳǇǇƭȅ ǎǳƎŀǊ ŎŀƴŜΩǎ 
prodigious demand for water. No sugar plantations exist today but remnants of the irrigation 
systems still exist and some continue to serve agricultural and other needs. There were over 20 
major irrigation systems constructed and many are in need of rehabilitation. Some of these 
agricultural irrigation systems are extremely vulnerable to drought due their dilapidated and 
inefficient conditions. 
 

3.3.2 Agriculture and Commerce Sector 

The Agriculture Sector experiences severe negative drought impacts due to the dependence 
upon both surface water and rainfall. Rainfall shortage-induced impacts are often exacerbated 
by the limits placed on ground-water pumping or reduced natural stream flows during drought 
periods. A persistent rainfall shortage and the resultant lack of soil moisture can result in 
reduced ground cover and lower agricultural crop yields. Reduced ground cover and pasture can 
result in the reduction of livestock herd sizes and is also associated with increased incidence of 
erosion. Drought impacts to the agriculture sector are highly dependent on whether or not the 
crops are irrigated since un-irrigated pasture, orchards, or other fields are most vulnerable to 
droughts. Irrigated agricultural areas become more vulnerable when water supplies become 
more threatened. Commerce sectors such as tourism will also experience negative drought 
impacts since tourism directly depends on healthy, thriving Hawaiian ecosystems. Future 
ǎǘǳŘƛŜǎ ŀǊŜ ƴŜŜŘŜŘ ǘƻ ǉǳŀƴǘƛŦȅ ǘƘŜ ŜȄǘŜƴǎƛǾŜ ƛƳǇŀŎǘǎ ǘƘŀǘ ŘǊƻǳƎƘǘ Ƙŀǎ ƻƴ IŀǿŀƛƛΩǎ ǘƻǳǊƛǎƳΣ 
hospitality, and retail sectors.  
 

3.3.2.1 Description of Sector 

Hawaii has a long history of agriculture, from the first Polynesian settlers bringing taro to the 
first Europeans introducing ǿŜǎǘŜǊƴ ŎǊƻǇǎ ǘƘŀǘ ǿƻǳƭŘ ǘƘǊƛǾŜ ƛƴ IŀǿŀƛƛΩǎ ŎƭƛƳŀǘŜΦ Several key 
Ǉƻƛƴǘǎ ƛƴ ƘƛǎǘƻǊȅ ƳŀǊƪ ǘƘŜ ōŜƎƛƴƴƛƴƎǎ ƻŦ IŀǿŀƛƛΩǎ Ǉƭŀƴǘŀǘƛƻƴ ŀƴŘ ǊŀƴŎƘƛƴg agricultural activities. 
The Parker Ranch had its beginnings in 1809, when John Palmer Parker began domesticating 
wild cattle and horses on the Island of Hawaii. The first successful sugarcane plantation began in 
1835 at Koloa, Kauai. The first documented plantings of pineapple in Hawaii took place in 1813, 
and in 1882 pineapple was commercially canned in Kona.  
 
IŀǿŀƛƛΩǎ ƭŀƴŘ ǳǎŜ Ƙŀǎ ǎŜŜƴ ŘǊŀƳŀǘƛŎ ǎƘƛŦǘǎ ƛƴ ǘƘŜ Ǉŀǎǘ ор ȅŜŀǊǎ ŀǎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ǳǎŜ 
has dropped by almost sixty percent. According to the Statewide Agricultural Land Use Baseline 
2015, in 1980 Hawaii had 350,830 acres in cropland and 1.1 million acres in pasture use which 
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have dropped considerably to 151,830 acres in cropland and 760,430 acres in pastureland as of 
20151. These changes have occurred as sugar cane plantations and pineapple plantations have 
gradually been phased out. 2016 has marked the end of ǘƘŜ ǎǳƎŀǊ ƛƴŘǳǎǘǊȅΩǎ ŜǊŀ ƛƴ Iŀǿŀƛƛ ǿƛǘƘ 
the shutting down of the Hawaiian Commercial and Sugar Company on Maui.  
 
The changes in IŀǿŀƛƛΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊ Ŏŀƴ ŀƭǎƻ ōŜ ǎƘƻǿƴ ōȅ ŎƻƳǇŀǊƛƴƎ IŀǿŀƛƛΩǎ 
Agricultural Land Utilization 1937 map (See Figure 3), the 1980 Land Utilization map (See Figure 
4), and the most recent 2015 Land Utilization map (See Figure 5). These extensive land changes 
have resulted in a number of new smaller farmers and operators who need to be engaged in 
drought mitigation. /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ǿƛƭƭ ŀƭǎƻ ƛƴŦƭǳŜƴŎŜ IŀǿŀƛƛΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ future since reduced 
levels of precipitation, higher temperatures, and increased incidents of severe weather have the 
ability to substantially alter crop yields.  
 

 
Figure 3. IŀǿŀƛƛΩǎ !ƎǊƛŎǳƭǘǳǊŀƭ [ŀƴŘ ¦ǘƛƭƛȊŀǘƛƻƴ όмфотύΦ {ƻǳǊŎŜΥ {ǘŀǘŜǿƛŘŜ !ƎǊƛŎǳƭǘǳǊŀƭ [ŀƴŘ ¦ǎŜ .ŀǎŜƭƛƴŜ нлмрΦ 

 

                                                 

 
1 aŜƭǊƻǎŜΣ WΦΣ tŜǊǊƻȅΣ wΦΣ ŀƴŘ /ŀǊŜǎΣ {Φ ά{ǘŀǘŜǿƛŘŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘ ǳǎŜ ōŀǎŜƭƛƴŜ нлмрέΦ Hawaii Department of Agriculture (2015).  
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Figure 4. IŀǿŀƛƛΩǎ !ƎǊƛŎǳƭǘǳǊŀƭ [ŀƴŘ ¦ǘƛƭƛȊŀǘƛƻƴ όмфулύΦ {ƻǳǊŎŜΥ {ǘŀǘŜǿƛŘŜ !ƎǊƛŎǳƭǘǳǊŀƭ [ŀƴŘ ¦ǎŜ .ŀǎŜƭƛƴŜ нлмрΦ 

 

 
Figure 5. IŀǿŀƛƛΩǎ !ƎǊƛŎǳƭǘǳǊŀƭ [ŀƴŘ ¦ǘƛƭƛȊŀǘƛƻƴ όнлмрύΦ {ƻǳǊŎŜΥ {ǘŀǘŜǿƛŘŜ !ƎǊƛŎǳƭǘǳǊŀƭ [ŀƴŘ ¦ǎŜ .ŀǎŜƭƛƴŜ нлмрΦ 
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As for IŀǿŀƛƛΩǎ ŎƻƳƳŜǊŎŜ ǎŜŎǘƻǊΣ ǘƻǳǊƛǎƳ ƳŀƪŜǎ ǳǇ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нм҈ ƻŦ IŀǿŀƛƛΩs economy. 
Hawaii is known for ideal temperatures, rugged landscapes, waterfalls, tropical landscapes, and 
beautiful beaches. The Island of Maui was named as the #1 Best Summer Vacation Spot by U.S. 
News Travel in 2015, Kauai ranked #2 for best beaches, Hawaii Island was 14th for best islands, 
and Honolulu ranked as fifth for best family vacations. According to Hawaii Tourism Authority, 
8.3 million visitors came to Hawaii in 2014 with expenditures at $14.7 billion.  Tourism is reliant 
ƻƴ IŀǿŀƛƛΩǎ ŀōǳƴŘŀƴǘ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΣ ƳŜŀƴƛƴƎ ōƻǘƘ ŘǊƻǳƎƘǘ ŀƴŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀǊŜ 
potential hazards.   
 

3.3.3  Environment, Public Health, and Safety Sector 

The Environment, Public Health, and Safety Sector mainly focuses on the increased incidence of 
wildfires due to drought conditions. !ƴƴǳŀƭƭȅΣ лΦр҈ ƻŦ IŀǿŀƛƛΩǎ ǘƻǘŀƭ ƭŀƴŘ ŀǊŜŀ ƛǎ ōǳǊƴŜŘ ōȅ 
wildfires, which is on average greater than the proportion of land burned in the 12 western US 
states. An increase of nonnative, fire-prone grasses and shrubs and a warming, drier climate are 
ƛƴŎǊŜŀǎƛƴƎ IŀǿŀƛƛΩǎ ŦǊŜǉǳŜƴŎȅ ƻŦ ǿƛƭŘŦƛǊŜǎΦ Wildfires not only endanger human lives in the 
wildland urban interface, they also affect infrastructure, drinking water, agricultural production, 
cultural resources, native forests, threatened and endangered species, watersheds, and coral 
reefs.  
 
The environmental impacts of drought conditions are also an important component of this 
sector. Stressed water supplies exacerbate already vulnerable island ecosystems and can result 
in impacts to wildlife habitats, water quality, land quality, biodiversity, and can contribute to 
erosion.  

3.3.3.1 Description of Sector 

The Environment, Public Health and Safety SectorΩǎ primary concern is the vulnerability of 
human settlements to wildland fire. Drought is one of many factors contributing to the 
complexity of more frequent forest fires, but other factors include wildland fuels, overcrowded 
tree stands, and the overgrowth of brush and grasses mixing with urban fuels in the wildland 
urban interface.  
 
There are multiple primary and secondary impacts of wildfires. Steep slope areas become 
potential hazard areas for debris, mud, and rock flows during periods of torrential rains. During 
intense wildland fire, all vegetation may be destroyed and the organic material in the soil may 
be burned away or may decompose into water-repellent substances that prevent water from 
percolating through the soil. As a result, even normal rainfall may result in unusual erosion or 
flooding below a burned area, and heavy rain can produce destructive debris flows. Water 
supplies are also affected by fire: the loss of ground and surface cover, such as needles and 
small branches, and the chemical transformation of burned soils hinder the watershed recharge 
rate, especially during heavy rainfall events. Drought and subsequent wildland fires can have 
indirect impacts to nearshore waters and coral reef ecosystems. Erosion and sediment from 
burned and denuded watersheds during post drought conditions (i.e., intense rainfall events) 
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can result in polluted runoff into streams and end up on our coral reefs. 
 
The State Division of Forestry and Wildlife is statutorily mandated by the Land Fire Protection 
Law, Chapter 185, Hawaii Revised Statutes, as the primary responder for wildfires on lands 
managed by DOFAW (which accounts for 26% of the land statewide). DOFAW co-responds with 
county fire departments and federal agencies to an additional 31% which is dictated by mutual 
aid agreements and memoranda of agreement or understanding. All in all, DOFAW is 
responsible for fire response for nearly 60% of land in Hawaii. Risk reduction programs 
(including prevention and mitigation measures) along with post-fire restoration and recovery 
projects are also implemented by DOFAW. Hawaii Wildfire Management Organization also helps 
prevent wildfires and mitigate impacts through a proactive approach of education, outreach, 
project implementation, and research. The map (See Figure 6) below was created by Hawaii 
Wildfire Management Organization to help track the occurrence of wildfires throughout the 
state.  
 

 
Figure 6. Wildfire Incidents for the 6 Main Hawaiian Islands, 2014. Created by Hawaii Wildfire Management Organization. 

 

3.3.4 Impacts to Traditional and Customary Rights and Practices in Hawaii 

Traditional and customary rights and practices in Hawaii (T&C rights) are defined as those 


