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Geog 422/522 Hazards and Resource Management in Alluvial Fan Environments

I. Water Resources
A. Great Basin / Basin and Range Province

1. Unconsolidated alluvial fans represent a principle groundwater resource
a. porous and permeable sand-gravel aquifers

(1) high porosity (30-40%)
(2) high permeability (K range: 10   to 10   cm /sec)-1 -3

b. Rapid infiltration / recharge from mountain canyon systems
(1) Fans serve and recharge conduit into valley-fill aquifers

2. Nevada Surficial Mapping Project
a. Recognizes alluvial fans as important aquifer resources
b. mapping project focuses on surficial geology / alluvial fan mapping

B. Fan Styles

1. Large-Scale Tectonic-Related Fans
a. Important aquifer resources

2. Small-Scale Tributary-Junction Fans
a. limited groundwater occurrence
b. diamicton-dominated in humid climates

II. Hazards Management

A. Land Development on Fans
B. Flood Hazards Assessment

1. Geomorphic Mapping
a. Active / Inactive Surfaces

(1) soils development
(2) paleoflood indicators
(3) relative age indicators

b. Fan-Head Trenching / Lobe Activity

2. Hydrologic Analysis
a. Discharge-Time Series Relationships

(1) Recurrence Intervals / Probabilities

C. Mountainous Habitated Regions
1. Fans Common

a. Tributary - Debris-Flow Dominated Fans
b. Master Tributary

(1) Flood Hazards
c. Fan Tributaries

(1) Debris Flow Hazards
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2. Hazards Characteristics
a. Fan Channel / Lobe Avulsion
b. Debris Flow

D. Hazard Identification
1. Geomorphic Mapping / Fan Classification

a. Active vs. Inactive Fan Surfaces
2. Debris Flow Indicators

a. debris-flow tracks
b. paleobotanical indicators

(1) tree scars
(2) advantitious sprouts

c. boulder levees / snouts
d. woody debris jams

E. Example Hazards Classification




