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slow

flow control: The requlaton of
stormwater runoff flow rates.

detention: The temporary
storage of stormwater runoff

in underground vau'ts, ponds,
or depressed arsas fo allow for
meterad discharge that reduce
peak flow rates.

retention: The storage of
stormwater runoff on si

allow for sedimentation cf.

suspended solids

> spread

filtration: The sequestraton
of sediment from stormwater
runoff through a porous media
such as sand, a fibrous root
system, or a man-made fister.

infiltration: The vertical
mavement of stormwater
runoff through soi, recharging
groundwater.

> soak

treatment: Processes that
utiize phytoremediation or
bacterial colonies to metabolze
contaméinants in stormwater
runoff.




Rainfall intensity (mm/hr)
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(Mirhosseini et al. 201 3)







® Substitute space for time by using observations from other local

gauges to compensate the short time-series records

K\ Solution: Regional Frequency Analysis

O : critical to obtain a satisfactory

solution (Schaefer, 1990; Hanel Martin et al., 2009; Mirhosseini et al., 2013; Zhu et al.,
2013).

Normal Distribution is
used for illustration

y
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Assessment is conducted within

areas of particular interest (e.g.
coastal California, Mississippi Valley)

the homogeneity of

L Model uncertainty in
heavy precipitation

the U.S?
patterns?

®* An objective, quantitative, repeatable, and transparent
approach to identifying homogeneous regions for the

evaluation of model performance across the U.S.







Spatial Temporal | Time Period
Resolution Resolution
North American Regional 32 km 3 hour 1979 - 2000

Reanalysis (NARR)

North American Regional 50 km 3 hour Historic: 1968 — 2000
Climate Change

Assessment Program Future: 2038 - 2070
(NARCCAP)
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RCM Driving Model

NCEP CCSM CGCM3 GFDL HadCM3
CRCM A\ A\

ECP2

HRM3
MMSI
RCM3
WRFG

Time Slice

® Emissions scenario: A2

® NCEP is available in historic







ons in the

® Regic

ninfall patterns measured by

®* having similc )

Anderson—Darling distance
* Spatial contiguity




REDCAP (Regionalization with Dynamically Constrained
Agglomerative Clustering And Partitioning)

O
® Common: grid clusters with similar
Non-Spatially Spatially
Constrained Constrained annual maximum rainfall pattern
Clustering / D E F Clustering
N ®* Uniqueness of REDCAP:

grids

http:/ /www.spatialdatamining.org/




North American Regional Reanalysis (NARF

North American Regional Climate Change Asse

Reg 1ons Program (NARCCAP)

IDF in each region
NARR (observed) .
NARCCAP (historic) Frequency
NARCCAP (future) curves

®* Assessment: IDF from NARCAPP in historic vs. IDF from NARR
Future change: IDF from NARCAPP in future adjusting the bias in historic vs. IDF from NARR
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Results

Performance by Region
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Performance by Model
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Performance by Model
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Future Change in Selected Regions

1. Pacific Northwest
Mediterranean
California
Intermontane West
Rockies
Northwoods
Central Plains
Texas Plains
Great Lakes

9. Eastern Interior
10. Gulf Coast

11. Northeast

12. Florida
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Region 9

Eastern Interior
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® In most regions, mos , ggest intensified 24 hour rainfall

events (exceptions: decreases in Florida and Texas Plains)







