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Natural Hazards on the Island of Hawaii

Overview

• Hazard zone maps are used for making land-use decisions before hazards occur. 
• You will first be assigned to one of four Hazard Specialties and complete an exercise and preliminary hazard zone map with your specialty group using your particular hazard map. This will make you a specialist in this hazard.
• The Hazard Specialties are:

A. Lava Flows

B. Explosive Eruptions

C. Earthquakes

D. Tsunami

• Then you will reorganize into Hazard Assessment Teams, with someone from each of the four Hazard Specialties, and you will develop a final hazard zone map based on information from all four hazard maps.

Directions
1: Assemble into Hazard Specialty groups around the hazard map pertaining to your specialty
Task 1. Look at your group's map and talk about what you see. Work as a group. Everyone should talk about what they see and become a specialist. What are the basic features on the map? What is shown on the map?
Task 2. Answer the following questions under your Hazard Specialty using the hazard map. These questions will help you become familiar with your map and become a specialist. Use separate paper for answers.
Lava flow map questions:

-Where do the lava flows start, where they end?
-How far do the longest historical flows travel?

-On which volcanoes are there historical lava flows (since 1790)?
-Where are the oldest lava flows, and where are the youngest lava flows?
-How long does it take lava flows on Mauna Loa Volcano to travel from where they erupt to the coast? What factor is important in determining how fast lava flows travel?
- Complete the Lava flow velocity exercise on your 8x11 printout of the Island of Hawaii.
Explosive eruptions map questions:

-Where are there historical explosive eruption deposits?

-Which volcano has the oldest explosive eruptions? Which volcano has the least amount of surface explosive deposits? What happened to older explosive eruption deposits on Kīlauea summit (consider all the maps of Kīlauea Caldera)? 
-Explosive eruptions on younger Hawaiian volcanoes, such as Kīlauea, are often caused by interaction with water. What is the source of this water? Why is the location of the water table important?
- Complete the isopach exercise on your printout of the Kīlauea summit area map showing the measured thickness (in cm) of volcanic ash from the Keanakākoʽi Tephra (1500-1820 CE).

-How do the thicknesses of Keanakākoʽi Tephra compare to those ash thicknesses from the 1924 eruption of Kīlauea Volcano? Which buildings in the Kīlauea summit area are in the greatest danger from explosive eruptions?
Earthquake map questions:

-Beneath which volcanoes do most earthquakes occur?

- At what depth do the largest earthquakes occur?
- Complete the Seismic cross-section exercise on your 8x11 printout with maps and axes. Draw the approximate locations of earthquakes along a cross section from A to B showing the depth of earthquakes beneath the Island of Hawaii.
-What do the different earthquake magnitudes generally mean in terms of the shaking and damage?
-What is a possible cause of earthquakes beneath Kīlauea Volcano?
Tsunami map questions:

-What was the location of the highest tsunami runup for each of the six large historical tsunami generated by the different earthquakes around the Pacific Ocean? Which earthquake caused the highest runups?  
-Can you identify the location of the earthquakes on the Pacific Ocean Region map for each of the six tsunami on the runup map? What was the depth of each of the earthquakes? 
-Why are large earthquakes on the rim of the Pacific Ocean? 
-Why is there no correlation between tsunami runup height and size of earthquake? What factors may influence tsunami runup height?
-Which coastal areas on the Island of Hawaii are most at risk for tsunami runup based on where the largest earthquakes occur around the Pacific Ocean Region? 
Task 3 . Make a preliminary hazard zone map, with a minimum of 3 zones and an explanation (or legend) of the scale of decreasing hazard for different zones. 
• Everyone should have an 8x11 copy of the topographic map of the Island of Hawaii that you will use to draw the preliminary hazard zone map using colored pencil or crayon.

• You may want to first discuss what a hazard zone map is, and what should be considered in order to classify different zones for a hazard map. 

• Hazard zones are based primarily on the location and frequency of past events. Hazard assessment is based on the assumption that future eruptions will be similar to those in the past. Hazard zones also take into account topographic features that will affect the risk. Volcanic hazards decrease with increasing distance from the vent or source. The threat from earthquakes is widespread and influenced by local ground conditions. Danger from tsunami depends on local topography and direction of the coastline. 
2: Assemble in your Hazard Assessment Teams
Task 1. Your group should move to each map in turn while doing this. One person from each Hazard Specialty should make a brief presentation to the other specialists. At each of the Hazard Specialty maps you should go over the questions you answered, and explain your preliminary hazard zone map and explanation of hazard zones.
Task 2. Together as a Hazard Assessment Team, now create a final hazard zone map considering all of the different hazards on the Island of Hawaii. This integrated hazard zone map should have a minimum of 3 zones and an explanation (or legend) of the scale of decreasing hazard for different zones. Consider areas that are impacted by multiple hazards and consider the relative importance or risk of each hazard. Each member of the Hazard Assessment Team hand in their own map with an explanation (legend) of the scale of hazard zones, on your second 8x11 topographic map.
Task 3. Now your Hazard Assessment Team will make a recommendation to governmental officials of the State of Hawaii about the risk of natural hazards to existing and future development in Hilo, Kailua-Kona, and Kalapana. Which hazards pose the greatest risk to these areas? Consider the relative importance of each hazard. Do you recommend further development in these areas? Can you recommend any measures for mitigating impact from hazards in these areas (e.g., hazard-resistant designs, building codes, building on stilts, artificial barriers, defense structures, improve sensing equipment, warning systems)?
• Present a summary of your hazard assessment if it is requested.
Everyone should turn in: 

1. One preliminary hazard zone map with an explanation of hazard zones, and answers to the questions for your Hazard Specialty.
2. One final hazard zone map with an explanation of hazard zones, and a summary of your Hazard Assessment Team’s recommendation to officials of the State of Hawaii.
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