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e Founded in January, 9955un out of University of
Oklahoma fuIIy operational, April, 2000.

e Thef of WDWare all leading scientists from world
reno ed we , search organizations in Norman:
— National Severe; torms Laboratory (NSSL)

— Univ S|ty of OkLahoma s Center for Analysis and Prediction of
Stor APS)

- Oklahoma Clir atological Survey.
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WDT Tedhnolegj'es and Products

° Wea K , IOI"] Support Systems™

. Unlte Téér P‘reusmn Lightning Network
- _q N, in pa tnershlp with TOA Systems)
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IWatch Weather Decision Support System™

Example of ETA/ETD Alerting Capability and Site Specific Information, e.g. for a given
location the time that heavy rainfall, lightning, and other hazards will begin, the time it
will end, nd the amount of rainfall e ted at that location during that time period.
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US PreC|S|on Lightning
Network

L 1

WDT ﬁas partnered with TOA Systems
a leader in worldwide lightning
detectlon technologles to build a cost




The number (106) and location of PLS sensors
that make up the USPLN.
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The USPI;N_provides excéllent coverafie over the - -
full CONUS. '




USPLN Cloud-to-Ground Detection
Efficiency (% POD
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>9500 Strokes Detected in CONUS
and the Southern Half of Canada




5,036,161 Strokes Detected by the
USPLN in the COQNUS aduring May!

Legend
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Example of North American Coverage




HydroMet Decision Support System

Developed jointly by WDT, National Severe Storms Laboratory, and
McGill University under Cq.c')perative Research Agreements

Storm
Predictor
QPF

QPE-SUMS

Precipitation Estimates

Radar, Rain
Gauge QAZQC
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HydroMet Decision Support
System .e_pplications

* Managing damsgc€anals, streams, rivers and
rain ru{n-off_sys. ms on a routine basis and
during extreme events.

° Managhﬁg'tHyd'ro-electric facilities.
* Predicting Flash Floods and warning the




HydroMet Decision Support System
Components

e 3D Mosaic Algorithm \,.,
— Produces an artifact-free 3D grid of radar data from any and all available

radars |
— Updates grid every 5 ﬁjtes or less.

e NSSL Quantitative Precipitation Estimation Using Multiple Sensors
(QPE-SUMS)
— Integrates radar, satellite, model, lightning and rain gauge data to provide
estimates of instantaneous and accumulated rainfall
e McGill Algerithm for Precipitation Nowcasting Using Semi-
Lagrangian Extrapolation (MAPLE)

— Produces a forecast of reflectivity and precipitation (QPF) up to 4 hours in
advance on a hlgh -resolution r|d (< 1 km), updating every 5 minutes

- set Monitoring Syste 1% .
— Provides location specific information and alerts, an‘@8xdmple is: “expect
cm of rainfall to occur starting at 10:20 a.m. endlng at 11:15 a.m. at youl

location” 3




Largest US HDSS Deployments

Texas/Oklahoma \/
Modification Project |
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International Deployments
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QPE SUMS Algorithm
;

° Quantitative Precip'tat&-@timation and Segregation

eloped at the National Severe Storms Laboratory
ver past 6 years, licensed and enhanced by WDT.

G ‘_55_ lowing Improvements:
- ble eorological sensors to estimate
re atellite, radar, lightning data,
tput, ) =
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QPE SUMS Rainfall Products

Products are from satellite only, rain gauge
only, or radar only, I,or%m a combination of any

of.t?e 3 sensors
5 Minute Products: -

m Radar 'Verage Oklahoma Radar Data
map

= Precipitation rate

= Precipitation type

= 1 hour rain o
accumulation

= 3 hour rain

~ accumulation







HDSS Radar Quality Control

Anomalous Propagation‘and Ground Clutter Removal

| " Hybrid RefleCtivity Scan
~ \Vertical Contifiuity = . —
Nonzero Velocity  _—

Neural Net with 28 inputs 3



3D Mosaic Output
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P[écipit{o‘n Typing

ies and Segregates precipitation

'Stratiform

& = Convective |
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Polar
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Convective/Stratiform Segregation

e dBZ > 50 in any b\l"ﬁ or,
e dBZ > 30 at tﬁperatures <-10 Cor,
* 1 lightning flash
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Z-R Relationships

60

50

40

30

20

10

—— snow: Z=75S"2

— convective:
Z=300R"1.4

— stratiform:
Z=200R"1.6

—tropical:Z=230R"1.25

10 20 30 40 50
Reflectivity (dBZ)

60




Polar

Bright Ban%’!dentification
e 3-D Reflectivity Field
e |ID Layer of | r Reflectivity
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QPESUMS Products

Radar Only Example — 1 Hour

2100 - 2200 UTC

n
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Rain Gauge Analysis and Bias Calculation

|
10112002 QPE Prod = GC_MS Circle Si 3 24H accum ending 12:00 Z
)j) o S = 7 . g - - T I
e _ ) ) "y o -,

e Rain Gauge data are
used to calculate a rain :
gauge only estimate by
analyzing the data to a
1 km grid using a
Barnes Analysis

® To calculate biases, at
each gauge location the
rain gauge estimate is
compared to the nearest

e il
gri NC rnes

" —

Analysis.

QPESUMS/Gauge [Mo fill color = QPE data missing) Precip. Amo

. .

1 2 4 6 .75.9 11125151.752.0 3.0 5.0 0 0.01 0.05 0.20 0.50




Example oi;JGauge Only Precipitation Field

2100 - 2200 UTC
Rain Amount mm

Estimate Gauge Armoaunt
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QPE-SUMS Satellite-Based
Rainfall Estimates

Important for Fllll}\g,Gaps Between Radars

Oklahoma Radar Data

Local NEXRAD MEEL QPESUME

I Fri, &pr 12, 2002
MEXRAD Mosaic 11015 AM CDT

Preciptatio

G[JFE %Llr-,{:{:? 1 hr Precip Accum
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B br Precip Accum
24 hr Precip Accum
T2 hr Precip Accum
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[+ Courty Bordars

[ Majar Cities

|:] River

[] Irterstates

[ US Highwways
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Data Level, -80
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Satellite/Radar Regression

Regression Equation
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LCRA Basins and Gauges
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LCRA Rain Gauges and Basins

Mean 24 hour rainfall = 17 mm

A
24h acoumulation {(mm)

West = 143 s . o East = 32
reporting FeauaNIyaats 2> e | smF reporting
gauges ;ftj?i% BEEND gauges

= Total of 193 LCRA gauges, 175 reported and
3 gauges were removed by quality control S—

'3



% The Case Study:
¥ 05/31/05

-

ﬁ



Optimized Weighting Function
The importance of Tuning the Network to the Gauge
Distribution, Radqzioverage, and Terrain

24 hr accumulation
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Precipitation Estimates from Radar
with Rain Gauge Correction

LilETAs

E LR F et '.#l‘ -
'.'..-rhﬁ- .'.la:r.'.:'- (5 l"""; . . . = J‘- * sl = . . "
2= el e SO WS 24h accumulation (mm)

3 .nl =
® 3 ] 4 . il
AR A BT Y e
ik -y o &
5 T,

2300 LUTGC 080105
Bias for this
event after
gauge
correction was ¥
<10%. '



| QPE Product = GC_MS | 24H accum ending 12:00 Z

| 10f11}2002

|4,

Example of Multi-
Sensor
Precipitation
Estimate from
Tropical Cyclone
Koyl
Estimates are from a S T R e W

~ combination of rain

-

; e s

3%!

Total Precipitation [inches) Gauge Missing

Locations Data
I - T .
* o

1 | | | | | | | | | |
0.30 0.60 1.00 1.50 2.00 250 3.00 4.00 5.00 6.00 &.00




Quantitative Precipitation
Forqx.:_asting

> Uses McGill Unter5|ty MAPLE technology

> Provides reflectivity forecasts up to 2 hours
for smaller areas (a few 1000 km**2)

> Provides up to 6 hour forecasts for larger




Quantitative Precipitation
Nowcasting (QPF) at

McGill: Lagrangian Persistence,
A method for very short term
forecasting of precipitation

Few hours

\sztar Zawadzki

J. S. Marshall Radar Observatory
McGill University




Forecasting Precipitation Skill

60 min accum. Accumulation
eel((criifogiReZ 0 INulations 26 May 2000, 60hr of rainfall

Note that 1
hour forecasts
correlate
extremely
| | o = NS well with
i observed
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Sample Storm Predictor 4 Hour
Fo&ecast of Reflectivity

reas witm Scale are Snow
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Verification bf 2 Hour MAPLE Forecast

Radar Analysis MAPLE 2 HR FCST
Valid 1900 UTC 13 Apr

Mortheast LS. Radar Base Refle

EE— [
‘ T --------- - ______,_____.___1___.-----1 J
| ! . 1 \ ! 1
. ! | I ) 1 .
: | ' ' ' | :
] | | | !
| | | i

Valid 1900 UTC 13 Apr



Rain Predictor: High-Resolution
Precipitation Prediction

The input to this model s the time series of reflectivity
estimates from MAPLE and the rain gauge bias informatio
from QPE-SUMS.

2 hour Rainfall Prediction Example



Rain Predictor in Italy

3 ARPAV HDSS - Microsoft Internet Explorer
Tools  Help

8| o| [N es ( ps [ Shopping  ~ [+ Quotes

“@5:\ AViCentro Meteorologico di Teolo

Support System

Local Radar | Radar Mosaic | QFE SUMS | Future Radar | Weather Archives | Help

Future Radar Full Screen

ARPAY HDES
Composite Future Radar

Hybrid Refl Future Radar Thu, Feb 24, 2005
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244 EE]
250 a0
225 25
200 175
175 10
150 5
125 25
100 (]
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Precipitation Mode

one 8 Internet
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Example of 2 hour fofecast of total rainfall

shown In WxScope display
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Flash Flood Predlctlon Algorlthm

Uses QPE and QPF [i
estimates from e e L
QPE-SUMS and - R Y T
MAPLE , e E s e —
Provides basin
average rainfall
estimates and
forecasts in éﬁ;nall
basins.

Compares these || % |/
basin averages to = 1 |/ SSRIELEI -
p_re_ a f ACNODOINS |1 L ¥ . 3 sy ey ; . » .

1 2 E] 4 S -]
Tirvw {Houea o 1255 LTE O | DTSEsS



Distributed Hydrologic Model
Integrating QPE & GIS Data sets

Rainfall Estimates
from Radar/ -
Rain Gauge .

(QPE-SUMS)

Hydrologic
Distributed
M odel

Elevation

Channel
gross "
sections q.



Distributed Model Specifics

e Digital elevations form the
basis for model equations

M Each grid cell is connected
..... with a finite element

gt e Entire spatial information
bl " A Y e L e content Is used

SRR (B Bl - Digital data is becoming
eadily available worldwide
E-SUMS Input to distributed

}_é;%,}u 0del provides
h flash flood modeling and
‘stream nd ver modelmg

g b
[ i

L amm=]



Brays Model June 8-9th, 2001
Hydrograph Houston, TX
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Suqc.l_mary

* WDT's HDSS isia

field-proven, state-of-

the-science operational system.

 HDSS optimally integrates all available
rainfall data (rain gauge, satellite, radar,
Ilghtnmg data, etc)

ams, canals,
f systems




