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Hydrologic Forecasting Needs: Flash Floods




Droughts: The Other hydrologic Extreme
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Projected Regions of Water Stress
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Increasing Population: Number of Mega Cities

tion: 8.3 Billion by 2025
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Distribution of Fresh Water Use

o Water Source

380 India “ Fresh Water Use

(10° Cubic Meters)

4.0% .0%

Water Use

B Agriculture

Domestic

| Industry

Brazil lran




Prlmarltlo To I

Hydrologic Extremes and

cer
P
(s

jor Hydro,
'h..,e
=




A Century of Water Resources Development:




Impact on Design and Operation of Global Infrastructure

More than 70,000 Dams in the U.S.
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Global Warming And Hydrologic Cycle Connection
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JFrom the Global- to Watershed-Scale

Water resources
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Hydroclimate Science and Hydrologic/Water Resources Engineering
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River Basins and Watersheds

Continental Scale:

Different Scales
Different Issues

Watershed Scale:
Where hydrology happens
Where stakeholders exist




A L€ Al AdPPIOc co LO AdAUUre U U1 O100 o CIT1E
ShortRange = ' =" == - === ==t =t = = = =3 ONg Range
hours ----» days ----s>weeks --->months -->seasons -->years ------ > decades

G =




Climate Model Downscaling to Regional/Watershed Scales

Generation of Future Precipitation Scenarios
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Ensemble Approach

Generation of Future Precipitation Scenarios
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Downscaled Precipitation to Runoff Generation

Generation of Future Runoff Scenarios
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Alternative Approach to Climate Model Downscaling

Return Period (Years)
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Statistical Hydrology: “synthetic” stream flow Generation
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Fundamental Law

_ Change In Storage AS
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Nature’s Way = Terrain
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The Watershed

Area km2 12.78
Perimeter km 19.344
Min Elevation m 478.00
Max Elevation m 1756.00
Mean Elevation 930.34
Max Flow Length 8.878
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Sublimation
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Trace The Water Drop
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Evolution of Hydrologic R-R Models

API Model

Distributed
(Mike SHE)
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Hydrologlc Modellng 3 Elements!

= If the “WOrld’, Of
& Watershed Hydrology
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Flow Iin Channels: How far can we go simplifying?

Overbank areas

n — Manning Coefficient
R — Hydraulic Radius
S — Energy Slope

Irvine



Hydrologic Modeling




Hydrologic Modeling: “Lumped”
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A look Into the “heart” of R-R Models

- Percolation Process is the
@) Core element in Partitioning
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NWS Soil Moisture Accounting Model: SMA-NWSRFS

Evapotranzpiration
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“Semi-distributed” Hydrologic Models

Combination
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“Semi-distributed” Hydrologic Models
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Example of Distributed Model Appl. in large Basins
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Partition precipitation

Loss + Runoff Transform to outlet of

Sub-watershed
Rout through channel
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Continued need for Some Form of Calibration

Underfitting Overfitting

Model Complexity
Matches
System Complexity
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i Source: Gershenfeld, 1999
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DMIP-1 Findings: In a Nutshell

No Major Difference between the performance
of Lumped and distributed models

- er = Ground-Water Hydrologic Model

i 1]
DMIP 1 Results (From Reed et al., 2004)
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Recent Assessment of Seasonal Climate Forecasts

Quoting from

Science, Vol. 321, | ] jvezey & Timofeyeva - BAMS, June 2008.
15t August 2008

 “About the only time forecasts had
any success predicting precipitation

was for winters with an EIl Nino or a
La Nina”

& Center for Hydrometeorology and Remote Sensing, University of California, Irvine



Drought Predictability

Current Skill User Needs
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Recent Assessment of Climate Models

» Regional trends In extreme events
are not always captured by current
models

> It is difficult to assess the

 remerwrulll SlONIficance of these discrepancies
and to distinguish between model

deficiencies and natural variability

Juby 2008
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