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* Project-specific Applications

* Future Capabilities




What is Hydrometeorology?
I

Hydrometeorology

Article Talk

From Wikipedia, the free encyclopedia

Hydrometeorology is a branch of meteorology and hydrology that studies the transfer of water and energy
between the land surface and the lower atmosphere. Hydrologists often use data provided by meteorologists.']
As an example, a meteorologist might forecast 2—-3 inches (51-76 mm) of rain in a specific area, and a
hydrologist might then forecast what the specific impact of that rain would be on the local terrain.[?!




Uses of Hydrometeorological Practices
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= Forecasting
= Seasonal
= Climatic
= Real-Time
=Risk Assessment
= Application of Statistics to Physical
= Warning Systems
=Development of Design Guidance
= Rainfall Depths
= Occurrence Intervals

= Temporal/Spatial Information
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Advances in Hydrometeorology
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* The Past
» Before Radar (<1942)

= Telephone/Telegraphs




Advances in Hydrometeorology Q

= The First Improvements Standard Radar Frequency Letter-Band

Nomenclature(IEEE Standard 521-

= NWS rolls out first network of warning radars in 1959 1984) R

= Improvements in bands/frequencies that offered Band Frequency ‘Wavelength in Free Space

better resolution Designator (GHz) (centimeters) |

L band 1to2 130.0t0 15.0

= Time intervals reduced 'S band 2t04 15t0 7.5
C band 4t08 751038

= Wider array of radars X band St 12 381025
Ku band 121018  [25t017
K band B 17tit
Ka band 27t040  |1.1t00.75
V band 40to 75 10.75t0.0.40

W band 75 to 110 040 to 0.27 ]
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Advances in Hydrometeorology
I
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= Current Capabilities

* NWS currently maintains 159 high-resolution stations
across the US

= FAA's NEXRAD
» Improved reflectivity

= Storm prediction (Future madels)
ECMWF 850 hPa Wind Speed {knots] and MSLP [hPa] MinjMox SLP: 927.8 hPa
Init: 122220CT2012 —— [216] hr ——> Valid Wed 122310CT2012 MaxWind:  97.0 knots
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Advances in Hydrometeorology
T
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= What’s coming?
» NOAA’s NSSL working on next generation of radars:
Advanced Technology Demonstrator (ADT) dual-
polarized, phased-array radar (PAR)

= Greater accuracy and resolution

= Model improvement to reduce uncertainty
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So Meteorologists Will be Less Wrong?




Project Specific Capabilities
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Lake Wanahoo Site-Specific PMP

Reduced required 6-hr design storm
from 26.2” to 22.1”

(HMR-52 Overpredicted Rainfall
Amounts)

Result: Saved LPNNRD Millions

Prepared for
Lower Platte North NRD
Wahoo, Nebraska

Prepared by
Applied Weather Associates, LLC
Monument, Colorado

Edward M. Tomlinson, PhD, Project Manager
William D Kappel, Senior Meteorologist
Tye Parzybok, Senior Meteorologist
Doug Hultstrand, Staff Meteorologist
Geoff Muhlestein, GIS/Staff Scientist

December 2008

heras

PO Box 680

Monument, Co 80132

(719) 488-9117
sociates.com




Project Specific Capabilities !.6]
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Papillion Creek Hydrologqy Update

Regional Temporal Distribution Comparisons
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Project Specific Capabilities !.6]
I

Papillion Creek Hydrologqy Update

Regional Areal Reduction Factors
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Project Specific Capabilities
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Locations of all Storm Events
Papi}_Lion Creck PMP Study -

Papillion Creek Hydrology Update

Re-assessed design storms and
hydrologic model calibration

(Discovered SCS Type Il Distribution
was Physically Impossible)

Result: More accurate discharges
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Project Specific Capabilities

LPSNRD Deadman’s Run

Re-assessed design storms and
hydrologic model calibration

Validated overly conservative model
changes

Result: More accurate discharges
throughout basin for channel design
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Project Specific Capabilities '!6]
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LPSNRD Deadman’s Run

USACE 1-HR @ 70™ St

Re-assessed design storms and Hydrology - Calibration USGS 15-MIN @ 28™ St

. ) . NEXRAD 5-MIN @ 70 subbasins
hvdroloqgic model calibration HEARAE . :
y g 2015 Calibration Event Dashed is Calibrated

: : 6000 Dashed is Observed Flow
Validated overly conservative

model changes 5000

4000

Result: More accurate
discharges throughout basin for
channel design
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Project Specific Capabilities Q
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City of Omaha Adams Park Dam

Predictive storm assessment for
unique high hazard dam in urban
Omaha.

Using combination of reservoir
hydraulics and storm prediction to
Initiate Emergency Action Plan
(EAP)

Result: Currently in design

= e = )
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Project Specific Capabilities

City of Omaha Adams Park Dam

Predictive storm assessment for
unique high hazard dam in urban
Omaha.

Using combination of reservoir
hydraulics and storm prediction to
Initiate Emergency Action Plan
(EAP)

Result: Currently in design

£l

Short Duration Storms - Auxiliary Spillway Activation*

Routed WSEs (ft NAVD88)

SCS Type I Frequency Storm
Combined 24 hours 24 hours 12 hours 6 hours 3 hours
Sewer Normal Normal Normal Normal Normal
A14 Precip. Operating Operating | Operating | Operating | Operating Operating
Precip. Frequency Depth (in.) Condition Conditions | Conditions | Conditions | Conditions Conditions
Normal 1082.40 1082.84 1082.73 1082.60 1082.25
050-Year 6.18** Blocked 1083.17 1083.41 1083.34 1083.26 1083.03
Difference (ft) 0.77 0.57 0.61 0.66 0.78
Normal 1083.10 1083.38 1083.31 1083.23 1082.95
100-Year 77 Blocked 1083.59 1083.80 1083.74 1083.67 1083.45
Difference (ft) 0.49 0.42 0.43 0.44 0.50
AS Crest™* 1082.50

*Assuming a diversion of up to 238 cfs through the combined sewer under normal conditions and 0 cfs under blocked
**From NOAA Atlas 14 Precipitation Frequency Data Server
***As measured from 2022 LiDAR
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City of Omaha Adams Park Dam 2,500 - 1087.5

Predictive storm assessment for 005 - 1085

unique high hazard dam in urban ‘ |

Omaha. | - 1082s

. . . . '"‘-1-500 “I. L
Using combination of reservoir £ . 1080
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Project Specific Capabilities

City of Omaha Adams Park Dam

Predictive storm assessment for
unique high hazard dam in urban
Omaha.

Using combination of reservoir
hydraulics and storm prediction to
Initiate Emergency Action Plan
(EAP)

Result: Currently in design

£l

FOR OFFICIAL USE ONLY
NOT FOR DISTRIEUTION

Emergency Action Plan (EAP)
Adams Park Dam

Natlonal Inventory of Dams (NID) No. NE0O9T14
Douglas County, Nebraska
City of Omaha

7_1'_1 l ME

=1
D

Reviewed and Updated: Approved:

1l Oudy Fox Dhsdy fboubom.
Emergency Level 2 Notifications
Emergency event, potential dam failure
situation; rapidly developing
911 Conter o Dram lnerver @
Dl 91§ or 3008446620 if calling  [— bR Qumen s Emergency Contracior
outside Douglas Couary 2022893624 (Office) Ciry of omaba
402689 1701 { Celly Steve Andersen
—| 402-344-5265 (Odfkee)
Oumabia Pollcn Tvparimnt 0372058517 (Cell)
Todd Sctmaderer “'1
FO2 b b 2600 Nathonal Weather Service = 11
o ) s ﬂ--(h(:::[hmm
HEI!-S_H-:‘QI-I?BWIC| Public Works
Ewﬂ!w |mb1’n*a‘nﬁ"=;?w Jam Theiler
et s
— i s v st
P i 36505397 (Cell)

A07-444- 5708 (Oioe)
L11]

Dotglas County Emrgency
Mamiger

NOTIFY FUBLIC USING CABLE
INTERRUPTION

Pl W Rohauson, Dhirecior

402-444- 5040 | O]
S02-615.0348 (Cell)
k)

\limh!.-ﬂ'p-r_t

Barent Curtis
M2ATL-TA2L
[iE presnpted 1o lsve & pusTic
mesaage, beave oall back phone #)

Nebraska Deparinsest of Natural
Risouroes

» Tim Golkie, P.E. o
4004712363 _{Office)

400-785-2100 _ (Homse)

L ]
and Local Apencies

400-326-TIS2 _(Cell)

Robert Stuble, Dare Tiwn Gakie, PE, Chief of Dam Safety Date
Director of Public Works, City of Omaha NE Depertment of Natural Resources

Copy —of _

tab for contact information
fior back-ups 1o the persons
shown above and other
emergency personnel.

See Emer. Services Comtacts

If phome call bs pecebved
from the public or agency
wof incladed in this chart,
Immedlately call the Dan
Observer to lnvestigate The

COLOR COFIES ONLY. sitmation.

See Commumications tab
for pressgipled messages
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NEXRAD LEVEL-III
INSTANTANEOUS PRECIP. RATE

’ ’ ) ; KOAX - OMAHA, NE
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= Improved equipment T N T 1T I 7P

~ L2 chhelor_Cree‘ =
o s

= Satellites Maple'Creek » \ H 08/08/2021 02:18:13 Z (VOL)
Nickersoh ! Lit¥dBell Creek / LAT: 41/19/12 N
2 1 N ! LON: 96/22/01 W
R d 3 / depayreek 4 4| ELEV: 1262 FT
[ | - MODE/VCP: A / 212
adar < \V\i ¥ ‘

e _:5,.} e ' | max: 6.73 InHR
g W)
3 5 3

= |nstruments

Legend: IN/HR

* Predictive model accuracy
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* Improved data assimilation

= Al — Hurricane forecasting
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Future Capabilities @
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* Improved equipment
= Satellites
= Radar

= [nstruments
* Predictive model accuracy
* Improved data assimilation

= Al — Hurricane forecasting

~  Googletarth



Future Capabilities @
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* Improved equipment
= Satellites
= Radar

= [nstruments
* Predictive model accuracy
* Improved data assimilation

= Al — Hurricane forecasting




5 .
Current Untapped(?) Potential @
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* Precip-based irrigation planning
= Pivots/Canals

= Reservoir releases

- More efficient nutrient management
= Crop rotation planning
» Reservoir storage management

* Longer-term climatic prediction
Improvement
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