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Improving Monitoring and Forecasting of Precipitation and Coastal Flooding in the San Francisco Bay Area

AQPI Users Group #1

January 24, 2020 9:45 to 2:45
East Bay Municipal Utilities District
375 11th Street Oakland, CA 94607, 2nd Floor Large Conference Room

TIME TOPIC SPEAKERS

9:45 Welcome Jennifer Krebs, Jake Spaulding, Michael
Anderson, Brian Garcia

9:55 Introductions All

10:10 Meeting Purpose, Goals, Project Status | Rob Cifelli

10:30 Overview of Program, layout for rest Jennifer Krebs

of day
10:35 AQPI System Archtecture / User Greg Pratt, Michael Leon, Hilary Peddicord
Interface
11:45 Lunch
12:45 Observations Surface: Allen White
Radar: V. Chandrasekar, Haonan Chen
1:30 Modeling Atmospheric Model: Melinda Marquis
Water: Lynn Johnson
CoSMoS: Babak Tehranirad, Liv Herdman
2:15 Final Thoughts Discussion

e Interagency Coordination

e Other Needs for this Rainy
Season?

e Topics for Next Meeting

e Scheduling Next Meeting

2:45 Adjourn




AQPI User Group Meeting

* Purpose and Goals

* Re-engage users and engage new users
* Feedback on the AQPI System

 Establish a group to share information and improve the AQPI system over
time

* Project Status for start of 2019-2020 wet season



Current Status of AQPI Project

Radar deployment status
AQPI System Status
Observations
e Surface
e Radar Processing
Modeling
* Precipitation Forecast - High Resolution Rapid Refresh (HRRR)
* River Flow Forecast — National Water Model
e Costal Inundation Forecast — Costal Storm Modeling System (CoSMoS)
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What Are We Trying to Accomplish

Inform users on current AQPI system capabilities
* Content
* Science
Get feed back on current products and AQPI User Interface
* Usability
* Format
* Notifications
* Refine requirements
Foster collaboration between water agencies
Foster collaboration with NWS

Continued improvement of the AQPI system through user engagement.
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AQPI| System Architecture and | aeri

Precipitation Information

User Interface

Greg Pratt, Michael Leon, and Hilary Peddicord
NOAA Earth Systems Research Laboratory
Boulder, CO



2021 AQPI System Architecture APt

2021 AQPI System Architecture

Rapid
Refresh
(RAP)
(13Km)

High Meteorological
National Resolution Multi-Radar Assimilation
Water Rapid Refresh Multi-Sensor Data Ingest
Model (HRRR) (MRMS) System
(3km) (MADIS)

\ ________' 7 ) |
X-Bands Rain Gauge

C-Band River Flow

River Stage

Radar
AQPI Data, Processor
Display,

Monitoring,
and Alerting
Services

Coastal Storm
Modeling
System
CoSMoS

Bay Area
Users

Advanced Quantitative
Precipitation Information

How best to inform your operations using the AQPI
System.

* Machine-to-Machine?

e Graphical Displays?

* Monitor and Alerting?

e Other?
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Building the AQPI System

w—)

Evaluate Gather Requirements

How?

Test Design

\Develop /

Who Has Provided Feedback

Contra Costa County Public Works

Marin County Flood Control

Santa Clara County Valley Water District
San Francisco Public Utilities Commission

Requirements Meetings
* In Person
* GoToMeetings

Who Has Met With the AQPI Development Team
* Alameda County Public Works
 Alameda County Zone 7
* Alameda County Water District
* Contra Costa County Public Works
e East Bay Discharge Authority
* Oroloma
e East Bay Municipal Utilities District
* East Bay Parks
* Marin County Flood Control
e Marin County Municipal Water District
* Napa County
* San Mateo County
e Santa Clara County Valley Water District
* Sonoma County Water Agency
* San Francisco Public Utilities Commission
e Solano County
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2021 AQPI System Architecture

2021 AQPI System Architecture

Rapid
Refresh
(RAP)
(13KM)

Meteorological
Assimilation
Data Ingest
System
(MADIS)

High
Resolution
Rapid Refresh

(HRRR)

Multi-Radar
Multi-Sensor

National
Water

X-Bands
rF;.:ureca::t Forecast C-Band
iver -0 Precipitation

Radar Obs Radar
Precipitation| Processor
AQPI Data, e Estimates

Display, e Nowcast
Monitoring,

and Alerting
Services

Surface Obs

e Precipitation
e River Flow
e River Stage

Forecast
Coastal Inundation| coastal Storm

Observations Modeling
System
CoSMoS

e Precipitation
e River Flow
e Coastal Inundation

Bay Area
Users

AQPI User Group Meeting Oakland

Surface Obs
e Precipitation
e River Flow
e River Stage

Rain Gauge
River Flow
River Stage

&
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AQPI| System Data Sets

* Observed Precipitation

* Observed Stream Flow

e Observed Stream Stage

* Precipitation Estimates

* Precipitation Nowcast

* Precipitation Forecast

* River Flow forecast

e Coastal Inundation Forecast

AQPI End-User Capabilities

* Machine-to-Machine Data Transfers
e Graphical Displays
* Monitor
* System State
* User Threshold
 Alert
* System Status
* User Threshold Met

, CA, January 24, 2020
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® Feature 2
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AQPI Component Footprints |, SLIC O Legend , Precipitation Informat|
Write a description for your map. ~ N } . AE Feature 1 3
L . - ‘. ‘_;-‘ L ' , I

Area and Point Outputs/Inputs

* Blue Rectangle
* Surface Observations
* Precipitation Forecast
e Stream Flow Forecast
* Yellow Rectangle
* Precipitation Estimates
* Nowcast

Orange Area
* (Coastal Inundation Forecasts

Google Earth

Data SIO, NOAA, U.S. Navy, NGA, GEBCO
Image Landsat / Copernicus
Data LDEO-Columbia, NSF, NOAA
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Google Earth

Data LDEO-Columbia, NSF, NOAA

© 2019 Google

Image Landsat / Copemicus

Data SIO, NOAA, U.S. Navy, NGA, GEBCO

AQPI Area Selection

Blue Rectangle

Precipitation Forecast

White Area

SCVWD desired Area

| Legend
. amosneicnoiel | Area Example
* Feature 1 r
N /n Feature 2
® Feature 3 )
[
[

(??resno

AQPI User Group Meeting Oakland, CA, January 24, 2020

Orange Rectangle

HRRR clipped area

A@PI

Advanced Quantitative
Precipitation Information




“ A
7
/

<

/,’Ca.laveh.sRoadl

L

JHRRRCCLC

AQPI Point Selection

Legend

* Feature 1
/[ Feature 2
©® Feature 3
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7 Amospheric Model Point Example

e (Calaveras Road

SFPUC point

* HRRRCCLC

HRRR point
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{San Mateo

Google Earth

Data CSUMBSEMLL CAGPG

AQPI Area Selection

Legend
7 Amospheric Model Area Example
* Feature 1
4 /n Feature 2
Clipped QPE and Nowcast over SCVWD Area h mea *  White Area
e SCVWD desired area
* Yellow Area
* QPE/Nowcast grid

AQPI User Group Meeting Oakland, CA, January 24, 2020
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AQPI User Interface Demonstration



AQPI FTP User Landing Area A

Advanced Quantitative
. Precipitation Information
AQPI counties
|

I
I
santaclara contracosta l marin santrancisco

1]

scvwd sjsu puc Area Exa m p I e.

* Santa Clara Valley Water District

realtime POint Example:

realtime

e San Francisco Public Utilities
Commission

forecast_precip forecast_precip

il

LatestHRRRModelRun_tp.zip

20200110_1700_tp

Himd
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Engaging in the Next Steps T
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Machine to Machine
Graphics
Alerting and monitoring

Other?
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San Matec

| SantaCruz

Big Basin (z0)

Machine-to-Machine Ul AGPI

—_——-—-

-

% k¢
County of Santa Clara, Bureau of Land Management, Esri, HERE, garmln, NGA, USGS, NPS

Advanced Quantitative
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Santa Clara

How can we improve this
for your use?

: GIS Selectable points?

Selectable counties?

"’ch,,

esri

M
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FTP - Site Layout AP
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I AQPI counties
' : ! . I Once a user makes selections

| from the Ul new data will arrive
santaclara contracosta marin santrancisco . . .
in this structure. Old data will
|
[ |

age off as new data arrives.

scvwd l sisu puc We envision the archive
structure looking like the

realtime structure. Archive data
reattime will age off after a day.

]

realtime

Should FTP site be structured or
flat?

Would a consolidated file

containing all data or multiple
forecast_precip forecast_precip fil es Work best?

]

LatestHRRRModelRun_tp.zip 20200110_1700_tp

il

-I
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AQPI System Desired End State

Desired End State

Forecasters

San Francisco
Bay Operational
Forecast System
(SFBOFS)

National
Water
Model

AQPI Data,
Display,
Monitoring,
and Alerting
Services

Users

AQPI User Group Meeting Oakland, CA, January 24, 2020

Rain Gauge
River Stage
River Flow
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AQPI Users Group Meeting

Radar & Surface Met Observations

AQPI Radars: V. Chandrasekar, Haonan Chen, Rob Cifelli
Surface Met Stations: Allen White

Oakland, CA
24 January 2020



AQPI Radar Status for the 2019/2020 Storm Season

[ Major watersheds
% AQPI X-band radar
% AQPI C-band radar
% NEXRAD S-band radar
[J AQPI X-band radar coverage
[J AQPI C-band radar coverage
[J AQPI 9 County boundary
US County

Sonoma County & ;

Santa Clara Valley Water ]\

-—

Small (large) circles are 40 (150) km
coverage rings.

A permanent radar has been deployed
at Santa Clara Penitencia Water
Treatment Plant (37.3989N, 121.8334W).

A temporary radar has been deployed
near Sonoma County Airport (38.5216N,
122.8023W).

A temporary radar is being deployed
near Montara Peak for the 2019/2020
storm season.

Another radar is planned for
deployment near Rocky Ridge for the
2019/2020 storm season.

— Santa El.ara Valley Water

AQPI Users Group Meeting: Radar & Surface Met Observations 2



AQPI Radar Observations and Real-Time Display

https://www.esrl.noaa.gov/psd/data/obs/sitemap/ScanRadar/scan_radar_dual.php#

& ESRL:PSD :PSD Wind Profile: X +

cC 0O @ esrl.noaa.gov/psd/data/obs/sitemap/ScanRadar/scan_radar_dual.php#

\./ ESRL Physical Sciences Division About  People  Research Data Products News|Events Learn Q

# Home » Data » PSD Wind Profiler

» Radar resolution Data Tools - Scanning Radar

RESO| utl on AQPI N EXRAD :‘i':“':k:’i::’sﬁhb 2019 19:01:00 GMT Latest Time: Thu, 14 Feb 2019 19:30:00 GMT :‘_I':""::’?r::vsﬁhb 2019 18:59:00 GMIT Latest Time: Thu, 14 Feb 2019 19:30:00 GMT
[Beam Elevation: 2.0 degrees [Beam Elevation: 0.5 degrees
Radar Radar .
o o ::‘ealtlrpeld:ta Realtime Status
. ®Historical data
i i = 2 Image Opacit Looptime (minutes) @DAX  eMUX e@SCw
< ~ A ge Upacity ptin T End Date (GMT)
Temporal 2 mins 5 6 mins Animation Speed 0% 100% (60 %) 201902141930 | @ KGO @ PIX @STC
1 Slow Fast Load Data
Reso' Utlon File loaded: 2019-02-14 19:30
Map1:( STC (2.0-deg reflectivity) ¥) Match Map 2 View|Map2: [ MUX (0.5-deg reflectivity) + ) Match Map 1 View|
=T - mr ) o — —
Range 60 m 250 m (pOSt_ | Map Satellite ke 31 g 1 i | Map Satellite ' H
. T A v . ds Park ]
Gate Width processed) & BSTaRES
LA
Byl e s &
| e sy W BERRYESSA

"L '
w tel |- ! . 1
I IMus?g‘m':Q‘ B $ O NORTH AV OSE ,Intel Museum @

> Radar display R L R
available for the PG e g W R

2019/2020 storm e, W e e AR o

season R €7 LB i

15 Childrensiiscovery 3= = <
o Museum of SafrJose e’ » <

NORTH SAN JOSE

Norman

“AsHabby Hollow

* Radar status e, B o N

: e L3
[ ] HiStoricaI data @ b WEST VALLEY @ '«,;; [ (@' WESTVALLEY
4 WEST SAN JOSE - ” WEST SAN JOSE
° . .. g’r o Campbell, ", s ; Campbell,/ ;
Real-time reflectivity and |~ ; = el 3
. . . 3 s v A, s y y
rain rate for situational & R TR e -Fy - -
.,G_Q? gLe.atoga 72 355 Map data ©2019 Goo:Terms of Use {eport a map efror ,.(,-,:"9 gl_e.atoga ; Map data ©2019 Googl Terms of Use | Report a map error
aWa re n eS S (dBZ - before correction) Base Reflectivity (dBZ)
25-20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 25-20-15-10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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AQPI Radar Rainfall Product

39.8

AQPI product domain: Méndocino

k-..- QI

Lat: [36.795:0.0025:39.505]
Long: [-124.005:0.0025:-121.195] 392

1085X1125 lat/lon grids 39
Current product:

 [Instantaneous rainfall rate
* Hourly rainfall accumulation

Latitude (deg.)

w
@

AQPI product resolution:

37.7

e 250m X250 m X 2 min

37.4

Operational Multi-Radar Multi-
Sensor (MRMS) product
resolution:

36.5

e 1000 m X 1000 m X 60 min 1245 124 1235 123 1225 122 1215 21 1205

Longitude (deg.)

AQPI radar rainfall domain: yellow rectangle

Composite rainfall products (250 m X 250 m X 2 min) are available for the
2019/2020 storm season!

CIRA F 2cr AQPI Users Group Meeting: Radar & Surface Met Observations 1




AQPI Radar Rainfall Product for the 2019/2020 Storm Season

Part 1: AQPI radar-only rainfall product (high confidence region)

39.505

* 48-hr rainfall accumulations
during 13-14 Feb 2019.

« Still optimizing the scan
strategy to enhance the
product completeness;

38.963

« Gaps will be filled as more
AQPI radars are deployed.

« System is currently
operating, producing rain
rate and accumulated
hourly rainfall at
250mX250m resolution
every 2 minutes.

« Can be used for cross
quality check with rain s
795
gauge data_ -124.005 -123.443 -122.881 -122.319 -121.757 -121.195

Longitude (deg.)

38.421

Latitude (deg.)

37.879

37.337

200
I180
- 160
- 140

- 120

- 100

80

60

40

20
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AQPI Radar Rainfall Product for the 2019/2020 Storm Season

Part 2: Filling gaps with lower-confidence MRMS rainfall product

« System ready for the 2019/2020 storm season
 Lower confidence region: beyond the AQPI radar coverage

39.505

39.505

38.963 38.963

1140

)
w
*®
-y
N
—
)

w
o
S
(X
—

1120

+1100

Latitude (deg.
Latitude (deg.

37.879 37.879

37.337 37.337

0»:
High confidence AQPI + Low
confidence MRMS product

-124.005 -123.443 -122.881 -122.319 -121.757 -121.195
Longitude (deg.)
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Low confidence MRMS product

36.795
-124.005 -123.443 -122.881 -122.319 -121.757 -121.195
Longitude (deg.)

36.795




AQPI Radar Rainfall Product for the 2019/2020 Storm Season
Part 3: Filling gaps with bias corrected MRMS product

» A gauge-based bias correction scheme is developed for MRMS rainfall product.
* Real-time application system is still in testing phase; will be ready by April 2020.

39.505

=160 38.963

38.963

- 140

120 38.421

38.421

- 100

Latitude (deg.)
Latitude (deg.)

37.879 80 37.879

37.337 - - 40 37.337 -
! 20

High confidence AQPI + Low High confidence AQPI + Medium
i confidence MRMS product s MRMS

-124.005 -123.443 -122.881 -122.319 -121.757 -121.195 -124.005 -123.443 -122.881 -122.319 -121.757 -121.195
Longitude (deg.) Longitude (deg.)

48-hr rainfall accumulations during 13-14 Feb 2019
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Surface Observations

Stations marked in blue are
already in the AQPI system.

Stations marked in orange need
to be added to the AQPI system.

Agencies that use One Rain or
Datawise: Have your data
manager contact One Rain or
Datawise and indicate that you

would like them to share your
data with MADIS.

Agencies that collect their own
data or use a different data
provider:

Contact the AQPI team (Greg
Pratt [greg.pratt@noaa.gov] Or Allen
White [aIIen.b.white@noaa.gov]) to
establish communication method
and to apply for NWS station id’s.

AQPI Initial Observations Report
|
=




Surface Observations

Los Gatos site (Lat: 37.261590N; Long: -122.132870W; Elv: 777 m)

37.76

37.615

40 % 30.56 km from the AQPI
300 Santa Clara radar

37.18

» 300.06-deg azimuth

100 angle from the AQPI
Santa Clara radar

37.035 r
-1223 -122.07 -121.84 -121.61 -121.38
Longitude (deg.)
. . L I
ESRL Physical Sciences Division ,@‘:
FMCW S-band Snow Level Radar .~ 4

A new vertically pointing snow-
level radar and optical
disdrometer have been installed
at the Hydrometeorology Testbed
(HMT) Los Gatos soil moisture
site to help improve precipitation
estimation with the Santa Clara
AQPI X-band precipitation
scanning radar.

Height (msl)
o w w

! L | -2
I ! Ll 4 1) (m/s)
L P Y TP P Y Y PO Y Y T FOPY PO PV Y PN PO Y PO PO YL P VT PV PRY YO FTIOTY PO P IO (u
2 4 6 8 10 12 14 16 18 20 22 o 2 4 6
2-FEB-19 Time (UTC)
Oroville,CA (OVL) * Snow Level
39.5318 N, 121.4876 W, 114 m
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Surface Observations

To tell us if your surface-
based observational needs

are being met. Do you have
observing gaps that AQPI
could help address?

A typical setup for one of HMT'’s surface
sites with a tripod and solar panel/battery
for instrument power. The site measures
temperature, relative humidity, rainfall, soil
temperature, and soil moisture at two levels
(10 and 15 cm). Data are transferred to
our data processing hub by internet cel
modems and shared with the AQPI system.

Are there other types of olservations that would hielp meet your needg?

CIRA & rer

AQPI Users Group Meeting: Radar & Surface Met Observations

10



Discussion Points

1. What are your agencies primary areas of concern? What
meteorological/hydrological (e.g., rainfall) data are being used?

2. What is the format of the meteorological/hydrological data that is being
used? Where do you get these data?

3. What is the spatial resolution of the data? Is it sufficient?

4. How can we help to improve upon what you are currently receiving
and what would help to make this project a success in your mind?

5. Do we really need to fill the gaps using lower-quality NEXRAD
product? Or should we leave it blank for now?

6. What additional data would you like to have? What format and
spatiotemporal resolution would you prefer?

7. What communication protocols (for data sharing) do you prefer?

8. Are you able to access surface data easily and effectively through the
AQPI system?

9. Are we able to ingest your observational data into the AQPI system?
10. Are there observing gaps that AQPI can help fill?

CIRA & rer AQPI Users Group Meeting: Radar & Surface Met Observations 1
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NOAA's Atmospheric
Modeling for AQPI

Melinda Marquis
Deputy Chief, Assimilation Development Branch
NOAA Global Systems Division (GSD)
January 24, 2020



Outline

e 3 Aspects of our work
* Improved use of observations in HRRR
* Improved physics in HRRR
» Verification of forecast skill

* Blending regional and global models to provide 5-day
forecast

e Verification Work

* HRRR- , Which is the newest version of HRRR, has higher
skill than the older HRRR-Operational at NWS

* Observation datasets are “truth” against which we compare
our forecasts, but different observation datasets show very
different "truths”

Acknowledgment and thanks colleagues:
Trevor Alcott, Curtis Alexander, Janice Bytheway,
Jason English, Bill Moninger, Dave Turner and Hongli Wang

GSD NWS
NOAA
Research, e.g., National
GSD in Boulder Weather Service
Operations
Improve Provide
forecast models operational

forecasts to U.S.

Transfer improved models




CSI

0.38

0.34

0.30

0.26

Newest version of HRRR (HRRR _GSD) performs better than the
operational HRRR in forecasting precipitation in the AQPI Region:

|
5

I
10

Forecast length (hours)

HRRR-GSD in blue, HRRR-Operational in red
Critical Success Index (CSI) for precip >=0.01"
For a 7-month period starting 8 February 2019
Higher is better.

What is CSI?

The Critical Success Index, also called the Threat
Score, is given by:

CSI = (hits) / (hits + false alarms + misses)

Its range is 0 to 1, with a value of 1 indicating a
perfect forecast.

Work of Bill Moninger




50x50-km

L~ region

Forecast Uncertainty vs Spatial Scale

HRRR_GSD vs Stage-IV Observations (2017-8 & 2018-9 cold seasons)

1
500x500-km

region

Work of
Trevor Alcott

areal avg precipitation observation estimate (in)
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areal avg precipitation forecast (in)

Question: Is this verification by spatial scale useful to you?




Longer Time-horizon Forecasts from Blending
Regional and Global Models

Release #1: No blending
 HRRR (regional)

Research (GSD) Operations (NWS)

Experimental HRRR Operational HRRR system

* GFS

Short-term regional

3-km CONUS, 1-km nest over AQPI region
AQPI x-band radars, GOES-17 satellite

(global)

Experimental GFS 2-7 days, 3-hour QPF to

Medium-rangse slobal

[ 7 days (12-hourly update)

GFS will use physics developed at GSD for
RAP and HRRR models; including smoke;
data assimilation including lightning,
cloud analysis, surface observations, AQPI
radars, GOES-17 satellite data. No
guarantee that this will get into
operations at NWS.

Operational GFS system 0-360 hours, 3-hr
QPF? -- next update in Q2FY21

0-48 hours, 15-min QPF to 18 hours 0-36 hrs, 15-min QPF to 18 hrs (hourly

(hourly update), update),

1-hour QPF to 48 hours (6-hourly 1-hour QPF to 36 hrs (six hourly update) - Release #2: Autumn 2020
update); - will go to 48 hrs in June 2020 Blended forecast with certainty

information, using weighted
models:

* HRRR

* GFS

* National Blend of Models

4

e Rapid Refresh Forecast
System (RRFS)

Deterministic forecast with

certainty information (e.g., time

—lagged ensemble +/or

perturbations of initial

conditions




Summary

 The HRRR skill is reasonably good for forecasting precipitation in AQPI domain.

* Experimental HRRR- has higher skill than HRRR-Operational at NWS for precipitation in
AQPI domain. The HRRR- is expected to become operational at NWS in June 2020.

* By next autumn, we will develop a blended forecast out to 5 days that is a deterministic
forecast with certainty information.
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AQPI TRIBUTARY HYDROLOGY

Review of Hydrologic Products and Model Performance
Lynn Johnson, Jungho Kim

January 2020



AQPI Tributary Hydrology Update

e Support for Local Models

* Watershed Hydrology — National Water Model

Stream Discharge
* Network and Hydrographs
Flood Frequency
Soil Moisture
Impact Features
Model Performance

AQPI tributary hydrology
model predicts flows for
~11,000 stream reaches in 9
county region.




AQPI Local Applications

 AQPI system to provide precipitation and
streamflow forecasts for points, zones and
watersheds as desired.

* County Flood Forecast Tools

* QPE & QPF precipitation amounts are accumulated
to provide tabulations for the 7-5-3-2 application,
and 6-hour Flash Flood Trigger.

* Contra Costa (M. Boucher) and Marin (R. Leventhal)

* Precipitation forecasts to be provided for HEC-RAS
model.

* Santa Clara Water (J. Xu and L. Xu)

* Reservoir Operations

* NWM inflows to reservoirs can be provided.
* SFPUC - Crystal Springs Reservoir (A. Dufour, R. Pluche)
 Demonstration conducted for upper Russian River

basin Lake Mendocino ResSim model linked with
NWM .

* Sonoma County Water (C. Delaney)
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National Water Model Forecasts

NWM prototype deployed nationwide
e http://water.noaa.gov/
e 1-km grid for water balance
 ~11,000 reaches for AQPI area

NWM simulations are issued for four time
frames:

* Analysis (-3 to 0 hrs),
e Short-range (1 to 18 hrs),

Variety of products are generated by the NWM,
including:

* Hydrographs of streamflow for any user-selected
stream segment; flow frequency overlay.

* Network portrayal of stream flow and flood
frequency

e Grid images of surface runoff, soil moisture, ponded
depth
Impact features
e Bridge crossings
e Critical facilities
* Site specific alerts

NWM gfi;eam analysis compared
" to/USGS gage records
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http://water.noaa.gov/

NWM Accuracy

* Retrospective Simulation
e 2013 —-2017 simulated at 1-hr.

 Compared to USGS gage observations for ~50
stations.

* Visual inspection is one way most people can
appreciate.

e Comparative statistics for 32 unregulated
basins for Jan. — Feb. 2017.

78% were rated Moderate or better,

50% were rated Good or better, and

16% were rated Excellent

Remaining 22% was rated poor or mediocre

Regulated sites did not do as well but some still
showed useful performance.

* Forecast Assessment
e Jan. - Feb. 2019 period at 65 USGS gage sites

* Performance statistics improve, especially at
less than 6 hours.

e Useful lead time mapped.

Example of NWM Simulation vs Gaged Flow
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Flood Inundation Modeling

e CoSMoS to portray SF Bay coastal
inundations.

* Several agencies may apply their
local HEC-RAS model for real-time
forecasting of flood inundation.

* NWM will portray tributary
inundated floodplains at some
point.

* Prototype developed by CSU
hydrologists.

 |dentify properties subject to
flooding.

 Basis for estimation of AQPI
benefits given increased lead time
for flood mitigation actions.

CoSMo.S";\‘for,Nép\a Esfﬁary
Y RLSERE '

NWM HAND Cross-Section

Propertiesin Santa Clara
County Floodplain

CSU Center of
Excellence for Risk-
Based Community
Resilience Planning




Global Scale

Regional Scale

Deep water wave generation and
propagation using climate change
influenced future winds. [WaveWaich3]

Local Scale Web-based tools for

Swell propagation, wave generation, data visualization and
storm surge, and astronomic tides. .
analysis

[Delft3D and SWAN]

- High-resolution hydrodynamics:
St ) nearshore waves, wave setup and

—T ‘ runup, storm surge, tides, overland
g s ~ flow, fluvial discharge.

ﬂr _,_ [Delft3D, SWAN, and XBeach]

Downscaled winds and
atmospheric pressures

500:meters: e

Long-term cliff recession and
shoreline change




CoSMoS Setup

Coupled Water Level (Delft3D-FM) and Wave
Model (SWAN)

Offshore Boundary
 Astronomical Tides

e Sea Surface Anomalies from Global Water
Level Forecast System (HYCOM)

e Offshore Wave Parameters from Global
Wave Model (WaveWatchlll)

Tributaries Inputs

mwm Boundary upstream (discharge)
* Discharge Predictions (NWM) — NetlinkType = 1 (1)
— NetlinkType = 2 (2D)
— NetlinkType = 3 (1D/2D)
—— NetlinkType = 4 (1D/2D)

Atmospheric Inputs

* Surface Mean Sea-Level Pressure (HRRR)
* Surface Wind Velocities (HRRR)

* Precipitation (HRRR)




CoSMoS
Performance

* Running operationally every 6 hours
with inputs from,

o Weather model (HRRR)

*  Working on automating the connection
with the National Water Model, and
incorlgorating precipitation inputs from
HRRR.

* The model captures the storm surge
very well in the areas far from the delta,
while the results in regions near the
delta are expected to improve once the
CoSMoS is operationally coupled with
NWM.

* We are continuously in the process of
improving the model performance for
faster computation and increase the
forecast time from 16 to 72 hours.
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l @ CHP Napa Area &
@CHP_Napa
SR-121 @ SR-12 is flooded...again! Too much water
flowing south in Sonoma County. Take alternate routes.
@CHP_GoldenGate @sonomasheriff @CaltransD4

@CALFIRE_PIO @sonomanews @CHPSantaRosa
@CHPMarin #NorthBay #rain




CoSMoS Products

Time of First Flood

Flood Duration
Time of Peak Flood

Flood Potential From

Woave Runup

Many other potential
products including, wave
heights, levee

overtopping potential, etc




Thank You

How would you want to use this

information today!? ﬂ\
Machine to Machine
Through graphics

Alert\Monitor specific locations of potential Advanced Quantitative

flood impact fancec .
Other methods? Precipitation Information

Babak Tehranirad
btehranirad@contractor.usgs.gov o ’ — -

Liv Herdman . s =

lherdman(@usgs.sov ?y’f'"
] L. s

Juliette Finzi Hart

ffinzihart@usgs.gov
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