H#H249 Extreme Rainfall in Florida: Local Climatologies Revisited
(Using Climate Data to ldentify Risk: Preliminary Results) y 0/

iy

Preston Leftwich and James J. O’Brien
Center for Ocean-Atmospheric Prediction Studies Southeast _
Florida State University, Tallahassee, Florida Climate Consortium

—
. Introduction | | IV. Risk of Extreme Rainfall at Local Sites V. Revisted Applications
Extreme meteorological events are a normal behavior of the Earth’s climate. One of these events,
extreme rainfall, has its primary impact in regional and local areas. Climatology of rainfall (runoff) can _ _ _ S _ o
help identify areas of higher risk of floods, flash floods and crop damage. This study focuses on local 1. Compute quant.lles, Q. , for various return periods from GEV distributions fitted to original samples. Convert one- 1. Consider combined results from annual maximum and partial duration data; as used in
climatology to identify risk associated with 24h and 48h periods. Examples of applications of results and two-day rainfall to 24h and 48h amounts. design-storms (Song-James 2000). 9
are demonstrated.
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2. Extremes 1
« Variability of rainfall greatest in observed maxima; focus on risk from extremes. Annual Maximum One- and Two-Day Precipitation at Bartow ; 0
*For extreme quantile calculations, convert observed one-day and two-day rainfall to x-hr values: 2 5 10 15 25 50 75 100 2.5 10 15 25 50 75 100
One-day to 24h: 1.13; Two-day to 48h: 1.05 (per Huff and Angel 1992 . . . . . Return period (yrs) Return Period (yrs)
Y 4 (p J ) 2.Use balanced resampling procedure to calculate 95% confidence intervals for extreme rainfall quantiles (Burn 2003). | |
* Fit Generalized Extreme Value (GEV) Distributions whose moments are derived via L-moments: . T . . . _ Quantiles of 48h surface runoff at Pensacola. Quantiles of 48h surface runoff at Bartow.
[1+ ) 1) For this study, distributions of various quantiles were calculated via permutation of 500 random samples.
- E
GEV pdf: f(x)= ——| 1+ E[ X —#x expd—|1+ E[ X—#x > . | | | VI. Summary
O % O % O % 3. Calculate arisk index (after Hogue et al. 1997). Use 100-yr (i = 100) quantiles, Q,g and Q,,;, and upper confidence | o S | |
| S | - . limits, L,g,; and L., . The goal is to reflect degree of hazard addressed by including 48h amounts in assessments. L Ra'”f?” freq“%”tzy Spec”f.‘l'”d'cate greateit ‘t’)f‘”?b'“ty n 'O(I:a' Orl'.e"i.ay and two-day maxima. This supports local focus
L-moments (Hosking 1990) defined in terms of linear combinations of order Risk Index, Rl = HF; X VF, , where HF, is a hazard factor and VF, is vulnerability factor, given by: On SXHEMES. HET AHAtTEs are MoTe SHIabIe 107 TEgional appitaton
statistics. 2. Differences between annual maximum one-day and two-day rainfall vary yearly and among Florida stations,
VF L L suggesting variability of risk in 48h versus 24h. A Risk Index quantifies such variability in risk of extreme rainfall.
H Fi — Q48i o Q24i I 48U, o 24U, 3. Higher values of the Risk Index suggest consideration of potential for 48h, as well as 24h, extreme rainfall in runoff
: : _ : N risk assessment. The impact of tropical cyclones is evident at several coastal stations, but not all. This further
Ly 1S the location parameter; o, IS a scale parameter; E is a shape supports consideration of local climatologies.
parameter {E = 0 (Gumbel); E > O (Frechet); E < 0 (Welbull)} : : : : 4. Combined use of annual maximum and partial duration rainfall may produce more representative design-storm
Station RI Station Rl Station RI Station RI criteria and surface runoff risk estimates.
Apalachicola 0.3| |Brooksville 43.6 | |Jacksonville |27.3| |Pensacola 58.1
Return Period is the inverse of the annual probability of occurrence: Arcadia 2.5| |Everglades 45.4| |Lake City 110.0| |Tallahassee 4.3 VII. Reterences
_ _ . . : : : 1. Burn, D. H., 2003: The use of resampling for estimating confidence intervals for single site and pooled frequency analysis.
F(xT)=1-1/T ; T= period Archbold BioStat | 0.4 | | Fernandina Bch|10.9| | Madison 2.9 Tampa 6.6 2. Hogue, M. M. et al., 1997: Storm surge flooding in Chittagong city and associated risks.
- : 3. Hosking, J.R.M, 1990: L-moments: Analysis and estimation of distributions...
GEV Quantile function: Avon Park 0.1 Fort Lauderdale | 1.9 Milton 31.8 Tarpon Springs | 17.5 4. Huff, F.A. and J.R. Angel, 1992: Rainfall Frequency Atlas for the Midwest.
' Bartow 1.0| |Fort Myers 8.8 | |Ocala 1.1 Tavernier 0.3 5. Song-James, Z., 2000: Use of Design Storm Criteria in Florida.
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