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SAHRA Web Site

semi-Arid Hydrology and Riparian Areas - Microsoft Internet Explorer !Em
J Edit “iew Favorites Tools Help
R = B A 4 E”| 3 2 = 7
Back Forward Stop Refresh Home Search  Favorites History Mail Print
JAQdFBSS I@ http:/ /www .sahra.arizona.edu/ j & 6o “ Links ™
-
Ensuring water in a changing world o
DIRECTORY
SEARCH
Sustainability of semi-Arid Hydrology and Riparian Areas LOGIN
ABOUT | EVENTS | KNOWLEDGE TRANSFER | RESEARCH | EDUCATION | PUBLICATIONS | INTERACTIVE | DATA

SAHRA NEWS

10-02-01

Intraducing the new SAHRA web page.
Arnong the visible enhancernents, the
new page offers enhanced navigation to
find exactly what your locking for. Along
with content averhaul, new items incude
the Global Water Mews “Watch, Photo of
the Week, Carning soon will be randomn
quotes related to water and a standalone

interactive Residential Water ]
Conservation site. =
click to enlsrge

Emjoy the new site! 10-year flood on the San Pedro
during, taken from Fairbank Bridge,

-The SAHRA web development team. north of Boquillas site

Comments are encouraged: credit: SAHRA

web@sahra.arizonas.edu
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L 2001 Annual Report

vIyg WATERQUOTES |

SAHRA's mission is to promote "They stood COMING SOON...
sustainable management of water : :
resources in semi-arid regions, quietly in the \?Veéjl!,g?ntlal
TR doorand | Conservation
public outreach and strong education Wwalone &

initiatives, .?’(Itf?’l SO, f}lé’

leading o rapid dissernination and

application of cutting-edge scentific ﬁ"c:'mf Gflr like a IEI\."IEW THE SITE IN ESPARSL
knowledge. well and the

SAHRA integrates stakeholder-driven wind ahead of it

research, education and krowledge S B T
transfer efforts that span the physical stirring up dust, e oAl in G Tl eio

is based upan work zupported
by SAHRA under the STC
Frogram of the National

and behavioral sciencez s0 as to
produce information, analysis,

unti! it reached

8

curriculs, expertiss, and ultirmstely - ;
infarmation that can increase them and Setzme FormeE o,
hydrologic literacy and positively a’remheaf f}lé‘ Agreement Mo, EAR-9876800,
impact water policy and water
resources management hare packgd
more about SAHRA., earth of the
yard, and the
ornd smnked LI
|@ |‘ Internet o
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CHRS Web Site

3 Home - CHRS

Ele  Edit

osoft Internet Explorer

Tools  Help
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(enter for Hydrometeorology &

Remote Sensing
University of California, Irvine
- Research Areas

- r
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- Res arch Projects - Resources ) GEWEYSSG

TR

UCI led team is selected as
one of four finalists to
partner with CUAHSI for
the establishment of the
Mational Center for
Hydrologic Synthesis

(NCHS) competition ..More

CHRS Mission Statement

= Improve hydrologic Prediction Through
development and Refinement of hydrologic models
and use of advanced observations, particularly
from remote sensing sources

Develop mathematical algorithms capable of
estimating precipitation both from space-based
and insitu observations at spatial and temporal
resolutions relevant to hydrologic applications,
particularly in the semi arid environments

Develop decision support tools for generating and
evaluating a variety of hydro-meteorclogic and
hydro-climatologic information required by the
water resources management community
Contribute to the education of well trained
hydrologists and water resources engineers
responsive to the growing needs of public and
private sectors at the state, national and
international levels.

Dacision
Support

CHRS will pursue its mission through interdisciplinary research and education involving
faculty and students from Engineering, Physical Sciences, and Social Ecology as well as
cooperation with a number of other universities and nationafl [aboratories.

Our Sponsers

out CHRS E

UC Irvine

A Hydrologic Predictions - CHRS - Microsoft Internet Explorer

Ele Edit Favorites  Tools  Help !:.

A
OEaEk - Iﬂ E'I g ) search Favorites @ Media {2) =

ess @j http:/fchrs.web.uci.edu research/hydrologic_predictions/index, html

View

Center for Hydrometeorology &

Remote Sensing
University of California, Irvine
. Research Areas

- Research Projects Resources
e > Research Areas > Hydrologic Predictions

Hydrologic Predictions - Motivation
Jump to: Motivation, Premises, Approach, Activities

GEWEX SSG

RS Ho

Operational water management is 3 day-by-day activity that requires among other things, predicting the state
and response of hydrologic systems. Improving these predictions, even on relatively short time-scales, has clear
societal benefit as it allows for improved flood waming and reservoir management. Consequently, the
development of improved hydrologic predi =cientific
priority of an array of national research pro| Mesoscale Models
These models address atmospheric
phenomena having horizontal scales ranging
from a few to several hundred kilometers.
., Output from GCMs are introduced together

e, with observations into these models to as
General ™

2 z initial and boundary conditions to provide
Circulation higher resolution weather predictions. Modern MMs are
Models generally coupled with land surface components that allow

detailed consideration of the dynamic interactions between land
surface and the atmosphere. In practice, MMs are used for
short to mid-term predictions ranging from few hours to few
days.

When a hydrologic system is deemed "o ", hydrologic predictions can be developed using a wide range of
models that accept measurements of current conditions, and forecast of future conditions as input and project the
future state of the hydrologic system and its response to these forcing variables. Hydrologic Models range in
complexity from simple rainfall-runoff transformation equations to those based on mathematical representation of
the complex interactions between land surface, soil, vegetation, and the atmosphere (commonly called Land-
Surface Models).

UC Irvine




Studying the Hydrologic Cycle at Various Scales

P Evapotranspiration :
Sublimation Evaporation

Snow Accumulation DRI ANAREE
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Hydrologically-Relevant Climate Variables

IHyarelegic predication
reguirementssana - now well are

WESASHInuIthem?
\.h




jFrom the Global-to Watershed-Scale

Water resources

CLIVAR . . Sijb]éa"""""‘gl_lc . management agencies
" Ocean-Atmosphere
Models

Applications

...............
.....
......
oot
o
.

Mesoscale *
Models

Hyd rologic/Ro uting"~~.,....
............ Models

Hydrologic Services

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



Hydroclimate Science and Hydrologic/Water Resources Engineering

SCIENCE ENGINEERING

.........................
........
........
.....
.....
......
. e
. *

il . - Mesoscale Hydrologic/Hydraulic Routing,
Models Water Resources Models

Hydrologic/Hydraulic and
Water Resources Engineering

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



Example of Prediction: Seasonal to inter-annual

From climate prediction

P o . - -

To Weather predict:
the actual event

na statewide Oclober thru March Precipitation
sus Southem Oscillabion Index far prics June - Novernber)

To impact on water resources

Octobar - March Precipitotion (centimaters, 1 em = 0.384inch
3 ]

Source: S. Sorooshian GEWEX-SSG
Center for Hydrometeorology and Remote Sensing, University of California, Irvine




Required Hydrometeorologic Predictions

It Forecasts

Mid-range Long-range




Climate Model Downscaling to watershed Scale

7 ‘ Climate Model
- : Grid-Scale
I . . . |
o | Precipitation O
(€D
D o
g — - RCM §
< Vegetation | ; a3
Q.
=
Topography =

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



Climate Model Downscaling to watershed Scale

Generation of Future Precipitation Scenarios

Climate Madel
_t Grid-Scale
1 GCM
- 1
=y 1
2 - g
) Precipitation z
B : RCM E
o 1
> s g
< WVegetation |25 il 1 =
J DS
Topography : e Fa
. Sel 4 -

Precipitation
prediction

Present 20 40 60 80 Future
Time (years)

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




Downscaled Precipitation to Runoff Generation

Generation of Future Runoff Scenarios

Precipitation
prediction

| | ~
Present 20 40 60 80 Future

Flow

Time (years)

: ¥ Center for Hydrometeorology and Remote Sensing, University of California, Irvine



Brief Review of Rainfall
Runoff modeling:

STEOROIg
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Hydrologic Modeling Challenges

Continental Scale:
Focus of Hydro-Climate modelers

Different Scales
Different Issues
Different Stakeholders

Watershed Scale:
Focus of Hydro-Met. Modeling
Where hydrology happens




“Semi-distributed” Hydrologic Models
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Center for Hydrometeorology and Remote Sensing, University of California, Irvine




Hydrologlc I\/Iodelmg 3 Elements!

~_If the “World” of
& Watershed Hydrology
Was Perfect!

PARAMETER

y 1
20 flI h\ l /A{
_L 1
K ok t
200 ft 0T 200 ft o 200 f
Center for Hydrometeorology and Remote Sensing, University of California, Irvine




Hydrologic Modeling




Evolution of Hydrologic R-R Models

+& 1 Precipitation

F: Free water
T: Tension water

Impervious

Evapotranspiration

Distributed

(Mike SHE)
e

Variable Infiltration Capacity (VIC
Macroscale Hy&nlo;c lzﬁl !

Grid Call Vegataton Coverage
Call Energy and Moisture Flures

Prachonst faws

Distributed

Center for Hydrometeorology and Remoteé Physically-based



A look into the “heart” of R-R Models

Percolation Process Is the
Core element in Partitioning
the rain between the various

stores

-

Streanfflow




Example of Distributed Model Appl. in large Basins

Sub-basin 3

Large basin

Sub-basin 4

Sub-basin 1

Q‘Q | Sub-basin k
a \\grid-ceﬂy
i el sl




Alternative Approach to a Fully Distributed Approach

Segmentation Strategy

"y
M Y Center for Hydrometeorology and Remote Sensing, University of California, Irvine



Status of Forecast Skill in Hydrologic Models

WHERE RESEARCH MEETS REALITY

RAYAAAS

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

River-Level Forecasting Shows No
Detectable Progress in 2 Decades

War on TB

The World Health Organization (WHO) has
jumped on the news wave following the
Atlanta lawyer who flew commercially to sev-

And you thought weather forecasters had it
tough. Hydrologists looking to forecast the
next flood or dangerously low river flow must
start with what weather for
them—predictions of rain and snow; heat and
cold—and fold that into myriad predictive
models. Then those models must in turn fore-
cast how rain and any melted snow will flow
from rivulet to river while liable to loss to
evaporation, groundwater, reservoirs, and
farmers’ fields. During their century in the
forecasting business, hydrologists have devel-
oped 2 modicum of skill, but a newly pub-
lished study fails to find any improvement
during the past 20 years in forecasting river
evels out 0.3 day

“Its a pretty shocking result.” says hydrol
ogist Thomas Pagano of |
of Agriculuurc’s
tion Service in Portland,

how much water was added by melting snow
versus how much soaked into the ground

April Buletin of the American Mete-
al Socie BAMS), Welles and co
leagues report mixed results. Forecasters.
showed real skill in predicting river levels
1 and 2 days in advance compared with
assuming that river levels would not change:
But despite new models, more-powerful com-

accurate over the | or
2 decades of the verification study, at least in
the two areas studied

‘Troubleshooting hydrologic forecasting to

undersiand why it resisting improv

eval countries with a dangerous form of tuber-
culosis. WHO's Stop TB Partnership will issue
new guidance this month for countries bat-
ling drug-resistant forms of the disease.
Although T8 i curable, drugs fail in one-third
of peaple with multidrug-resistant strains and
in more than two-thirds of those with exten
sively drug-resistant forms.
'WHO's Paul Nunn says strengthening Labs

n the developing world is key. “South Africa
has more laboratories capable of doing cul
ture and drug-susceplibility testing than the
test of the continent put together,” he says
The plan alsa calls for expanding surveillance
and implementing infection-control measures
in hospitals. The plan's estimated yearly cast
is $1 billion, but Nunn predicts it would save

2 million lives by 2015, ~JoN conen

st Oklahoma River Forecast Skill cines

N
W

involved in the study. I
Its are widely apy
w're treading water iy

ne vaccines for their chil-
ally have their day in court,
d vaccine manufacturers

skill."The answer, Pagani
e say, is for hydrologic
s 10 evahsate their past
e much more rigarous

Grading past fore
long been standard pr}

[1986, requiring that claims
U.S. Court of Federal Claims
., before a federal com-
ay damages. Mare than

ve filed claims since 1999,
an hearing evidence this
ntative test case

weather forecasting. S
§ cast verification has sl
§ the introduction of Dopy

1-Day Forecast
L,

55 0n 2 mercury-based pre-
himerosal. Epidemiolagists

o hk between autism and this

3 in the early to mid-199 5
5 Gd lengthen waming i
% nadoes. Weather forecal

0

s been phased out of
ood vaccines (Science,
03, p. 1454). “This sort of

# hydrologic forecasts
conducted to date,” s
Welles of the National W
(NWS) i Silver Spring. Mary

SoWelles—who has worked at NWS since
1994—tackled hydrologic verification in his
2008 dissertation for the University of Ari-
20m. He considered NWS forecasts and
abservations of river levels during 10 years at
§ four locations in Oklahoma and during

20 yearsat 1| locations along the mainstem of
£ the Missour River. Onthe Missouri, a forecast
§ location had 500 to 1000 upstream basins
5 feeding water 1o it. Each basin required its own
§ setof calibrated predict
§ dicting a different sicy

e models, each pre-
ater flow, such as

wwwsciencemag.org  SCIENCE  VOL 316

D o P b NP > av
o o o o
G N o @P,‘h“b & ,‘59

Year

ing in an accompanying editorial, he finds
that the Welles paper makes the point that
“forecasting must inchude verification if it is
to be scientific. Every forecast is like a
hypothesis, and in science cvery hypothesis
must ultimately be tested."

NWS s taking Welles s research seriously.
Itbegan verifying river forccasts at all 4000 of
its locations last year. And last fall, an NWS.
team produced a plan based on Welles's
research that should lead to asingle hydrologic:
verification system by 2011. B
casters should be stroking against {
toward better forecasts. ~RICHARD

atial to inhibit vaccina-

Jom Schattner of Vanderbilt Uni-
le, Tennessee. A ruling could
year. ~ERIK STOKSTAD

ack to the Lab

sian research funding could soon eclipse.
European public and private spending an
research and development (RBD), says a new
report released by the European Union (E.U)
(China could overtake the E.U. by 2009 in
terms of R&D spending as a percentage of
gross domestic product, the report says. it
notes that European industry contributes less
1a research: anly 55% of total RAD spending,
«compared to 64% (U.5.), 67% (China), and
75% (both Japan and South Koreal.
~DANIEL CLERY

15 JUNE 2007




Shorter Time scale: Extending the Forecast Lead time

’

e
L B8

g

River Discharge

Observations
01—=JAN
L )

*\\\‘ ‘l
N OAYIAN
\ VALY
| ‘ \\
LA AR

)
L LI

With improved
QPF & hydrologic
model accuracy

e

— Forecast —

Current Time Time

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



Model Calibration




The ldentification Problem

1. Select a model structure (Input-State-Output equations)

2. Estimate values for the parameters

U — Universal Set

B - Basin ‘

M:(6) — Selected
Model Structure

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



The Concept of Model Calibration

Measured Measured
Inputs Outputs

B Real World NS

MODEL (6) Computed t
Outputs

\ 4

Optimization
Procedure

___ 'Calibration: constraining the model to be consistent with observations”

: ¥ Center for Hydrometeorology and Remote Sensing, University of California, Irvine






Calibration components

Objective Function
Search Algorithm

Sensitivity Analysis

Problems with identifiability

S ¥ Center for Hydrometeorology and Remote Sensing, University of California, Irvine



The Measure of Closeness

“Objective Fungtion” or “Criterion”
P

U '60s and '70s — Empirical regression
U ’'80s — Likelihood & Bayesian Theory
= Sorooshian and Dracup, WRR 1980

= Kuczera, WRR 1983

= others ...




Calibration Criterion

[General Exponential Power Density]
(Posterior Parameter Probability Distribution Function)

N i \ e(ei)_ 2/(1+y) ]
p(&; 1y.7)= {M} exp| —c(y )Y ——
O j=1 O
Uniform 7 — (1)
p(a].)
Normal y = 0
/ \ Exponential } = 1

0

[ v} "
N Y Center for Hydrometeorology and Remote Sensing, University of California, Irvine




Objective function Parameter Space

0, F(0) |

[
»

0, 0

Parameter Space Objective Function Space

e ¥ Center for Hydrometeorology and Remote Sensing, University of California, Irvine



Data information content

Cmax

“Bucket Model”
Simple two parameter Model

e ¥ Center for Hydrometeorology and Remote Sensing, University of California, Irvine



Data information content

P f ' No spills

Cmax

Multiple
spills

P




Difficulties In Optimization

1.- Regions of More than one main
convergence region

Attraction
2 .- Local Many small "pits" in
Optima each region

3.- Roughness Rough surface with
discontinuous

derivatives

4.- Flathess Flat near optimum with
significantly different
parameter sensitivities

5.- Shape Long and curved
ridges

Duan, Gupta, and Sorooshian, 1992, WRR

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




Optimization Strategy — Local Direct Search

Calibration of the Sacramento Model
Downhill Simplex Method, Nelder & Mead, 1965

Parameter Value .
Parameter Value

500 1500 2000 S00 1000 1500 - 2006}
Function Evaluations _ Function Evaluations

Duan, Gupta, and Sorooshian, 1992, WRR
Center for Hydrometeorology and Remote Sensing, University of California, Irvine




Difficulties in Global Optimization

Measured Measured
Inputs OQutputs

. t \
Maximize p(@" | model,data) @ |

W. r .t . 9 Outputs

1 — Multiple regions of attraction
2 — UNCOUNTABLE local optima
3 — Discontinuous derivatives

4 — Long and curved ridges

5 — Poor sensitivity

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



The Ideal case: Convex Optimization
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Difficulties in Global Optimization
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Parameter Estimation (non-convex, multi-optima)
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Parameter Estimation (non-convex, multi-optima)
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The SCE-UA Algorithm ...
(1992)

Duan. Gupta, and Sorooshian, 1992, WRR

amy
N Y Center for Hydrometeorology and Remote Sensing, University of California, Irvine




The Shuffled Complex Evolution Algorithm

The SCE-UA Algorithm ...

Duan, Sorooshian, and Gupta 1992, WRR

amy
N ¥ Center for Hydrometeorology and Remote Sensing, University of California, Irvine




The Concept Behind SCE Method

e ¥ Center for Hydrometeorology and Remote Sensing, University of California, Irvine



The Concept Behind SCE Method




The Concept Behind SCE Method




The Concept Behind SCE Method




SCE Method — How 1t works ...




Shuffled Complex Evolution (SCE-UA)




Global Optimization — The SCE-UA Algorithm

Duan, Gupta & Sorooshian, 1992, WRR

o
K=y

o Y
E 0.35 é
o b
. £ 03 £
Simplex E £
£ 0. =
Method & : -5 >
00 1000 1500 2000 500 1000 1500 - 2000
Function Evaluations o Function Evaluations
Shuffled ; @
3 3
Compl_ex s s
Evolution s o
@ o
(SCE-UA) £ :
® o
o o

Function Evaluations Function Evaluations

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




SCE-UA only solves for Mode of Distribution

Probability distribution
to be maximized

% = observations

- = simulated flow§

180 190 200 210 220 230 240 250 260 270 280
Hours

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



Shuffled Complex Evolution Metropolis

Vrugt, Gupta, Bouten & Sorooshian
WRR 2003

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




Need estimates of the prediction uncertainty

Probability distribution
to be maximized

o
.
0
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
o
0
.
.
.
.
.
.
.
.
0
o®
o®
o®
.

Uncertainty

associated
/ with parameters

Total Uncertainty

1| including structural
/ errors

O L L L L L L .
180 190 200 210 220 230 240 250 260 270 280
Hours

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




Parameter Uncertainty Methods

(1) First-order approximations near global optimum (Kuczera etal)

Limitations ;’3 _
e  Assumes Model is Linear 1 e
e  Assumes Posterior Dist. Guassian o~ &
® s82se

(2) Generalized Likelihood Uncertainty Estlmatlon (GLUE) 0,
method (Beven and co-workers)

(3) Markov Chain Monte Carlo (MCMC) methods
(Vrugt and others)




Flow Ranges instead of point estimates

Devigtion

| | | | | |
0 a0 100 180 200 2480 300 350
52-53 Water year

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



Advances In Parameter Estimation




Land-Surface Model

“Precipitationm _

Reflecte
and

Longwave
Radiation
Energy

Balance
Water (s ——
—_— -
Balanhce

)&

D

" Transpiration

Heat
- -Advection

‘.ongv'ave \
% adiation }
1

Groundwater Runoff

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



Multi-Objective Approaches

Inputs Model  Outputs

—

| I —




Multi-Criteria Calibration Concept

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




Multi-Objective Optimization Problem

wrt 0= Q)

* Minimize F(0)={ F,(0),... F(e)}

Simultaneously finds
several Pareto Solutions
In a Single Optimization

F,(0)

"N f; Center for Hydrometeorology and Remote Sensing, University of California, Irvine




5 . i

ARM-CART SEP Site

Luis A. Bastidas Z. (lucho@hwr.arizona.edu)
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Center for Hydrometeorology and Remote Sensing, University of California, Irvine



Data Locations Characteristics

Cabauw
*Type: Short Grass
*Cover: 16.6%
*Precipitation: 776 mm
*Data : Jan 87 - Dec 87

BOREAS (NSA-OJP)
*Type: Evergreen Needleleaf
*Cover: 6.5%

*Precipitation: 242 mm
*Data : Jan 94 - Dec 96

ARM-CART (E13)
*Type: Mixed Crop / Farm Land

Tucson

*Type: Semi-Desert S g
-C)g\)/er: 9.2% ABRACOS (Reserva Jaru) *Cover: 8.1%

-Precipitation: 275 mm *Type: Evergreen Broadleaf *Precipitation: 600 mm
Data : May 93 - Jun 94 *Cover: 9.7% Data : Apr 95 - Aug 95

*Precipitation: 1600 mm
*Data : May 92 - Dec 93

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






A Key Requirement!

3

||tat|on Measuremen
‘ the KEY B

hydrometeorologlc Challeng

-

& g A

v e - P
- | -

Push towards High Resolution ( Spatial and Temporal) Global
Observations and Modeling

' : %‘"r Center for Hydrometeorology and Remote Sensing, University of California, Irvine




Precipitation Observations: Which to trust??

G T E T -
TS L
a o | e ety Y R, W

g T Ly ) - 1

Rain Gages

Satellite

Sources: R. Fulton, D.-J. Seo. and J. Breidenbach, AMS Short-Course on QPE/QPF, 2002

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




Coverage of the WSR-88D and gauge networks

L]
FR ]

e
Hoan -\"' ll'l '5’:_':.' "
L B o T e .
e Lt T L H J'..)!'.b: " :."“ &

! st
SRS T
U
T

L_I
. q:‘

h Daily precipitation
1 km AGL gages (1 station per 600 km”2
for Colorado River basin)
Maddox, et al., 2002 hourly coverage
even more sparse
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Radar-Gauge Comparison (Walnut Gulch, AZ)

Precipitation event:

Rain gauge data: Aug. 11, 2000

Storm depth (mm)

]

Radar data:

70% overestimation
by the radar!

Z=300R!4, 2.4° elevation, HailThresh=56 dbz

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




Space-Based Observations
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Precipitation Estimation from Remotely Sensed Information using
Artificial Neural Networks (PERSIANN

PERSIANN System “Estimation” Products
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Satellite Products: Promising future

= HyDIS8 UNESCO NASA Global Precipitation Mapper (DHTML) - Windows Internet Explorer
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Satellite Products: Promising future
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Satellite Products: Promising future
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Satellite Rainfall Estimation: Research at UC lrvine

3 amflow forecasting of a catchment in US using UCI-PERSIANN rainfall Estimates
tional Weather Service Runoff Forecastlng System (NWSRFS).
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Satellite Rainfall Estimation: Research at UC Irvine
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GPM Mission: Target Date 20127?

OBJECTIVES

® 1 Main satellite + 8 Smaller
Satellites \

® Provide sufficient global sampling
to significantly reduce uncertainties
In short-term rainfall accumulations

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



Limit to Model Complexity

Underfitting Overfitting

Model Complexity
Matches
System Complexity

|

Cross-Validation

Error

Model Complexity

source. cershenfeld 1909

: ¥ Center for Hydrometeorology and Remote Sensing, University of California, Irvine




AGU Monograph — Now Available

Calibration of Watershed Models prasents
a state-of-the-art analysis of mathernatical

. & . @
methods used in the idemtiication of models 3 1 3 tl 0 n f
for hydrologic forecasting, design, and water 3 4 % 0

resources management. From reviewing | 4 . . Ly . S ‘-

advances in calibration methodologies, i A il

to describing automated and interactive £ i . = o d E

stratagies for parameter estimation, uncertainty w8 i ; E o + 3 1 = e o e s
analysis, and probabilistic prediction, this § v

book addresses five questions essential to g . v A = - =
the discipline: k (- A -

What constitutes best estimates for
watershed model parameters?

What computational procedures ensure
proper model calibration and meaningful
evaluation of perfarmance?

How are calibration methods developed
and applied to watarshed models?

What calibration data are needed for
reliable parameter values?

Heow can watershed maodelers best
estimate model parameters and assess
related uncertaint est

Far scientists, researchers and students of
watershed hydrology, practicing hydrologists,
civil and erwvironmental engineers, and water
TESOLINCE Maragers.

Qingyun Duan
Hoshin V. Gupta
Soroosh Sorooshian

www.agu.org @
Alain N. Roussean

Richard Turcotte
Editors







Data Requirements for Hydrologic Modeling

Limitations

prediction or forecasting of the hydrological responses of given watershed
highly dependant on availability of data for calibration and prediction




Data Requirements for Hydrologic Modeling
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Multi-Criteria Calibration Approach

Xl M(G) YI(O): O— : > FI(O)
X, +
X. o—— ro

1 Gupta, Sorooshian, Yapo, WRR, 1998
Center for Hydrometeorology and Remote Sensing, University of California, Irvine




