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AR Landfall Tool for week-1

Prob. IVT>250 kg/(ms) 00Z Mon 16 Apr 2018 # Hours >99,75,50% J. Cordeira & M. Ralph

\ | 0 --> 15 hours | >24-h duration? Plymouth State & CW3E Scripps
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3 hourly probability values for IVT > 250 kg/m/s

J. Cordeira, M. Ralph et al.




AR Landfall tool extended to week-2

CWS3E Likelihood of AR Conditions at the Coast Mon 16 Apr 2018
Week 1 derived from 3-h NCEP GEFS IVT>250 kg/m/s | 00Z 20180416
Week 2 derived from dai NCEP C?EFS lVT>250 kg/m/s | 00Z 20180416

i aily average of 3-h
55 O Week 3 derived from daily EMC SubX GEFS 850-hPa VaporFlux >50 ka/kg*m/s | 00Z 20180411
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Daily probability values for IVT > 250 kg/m/s in week-2
J. Cordeira, M. Ralph et al.




AR Landfall tool extended to week-3

CWS3E Likelihood of AR Conditions at the Coast Mon 16 Apr 2018
Week 1 derived from 3-h NCEP GEFS |VTI\T(2)5E(I)DKC(5]/EWI1'/§ ‘\9?22%%15&1%/2 | 00Z 20180416

Week 2 derived from daily avera%e of 3
Week 3 derived from daily EMC SubX GEFS 850-hPa VaporFlux >50 kg/kg*m/s | 00Z 20180411
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Weekly probability values for IVT > 250 kg/m/s in week-3
J. Cordeira, M. Ralph et al.
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AR Probability maps: week-2
***EXPERIMENTAL AR FORECAST***

April 9, 2018 forecast: probability of AR occurrence during week- 2
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Week-2

(8-day to 14-day lead)
ECMWEF : 51 ensemble members

Experimental AR forecast issued on Monday, April
9, 2018 by M. DeFlorio, A. Goodman, D. Waliser, B.
Guan, A. Subramanian, and M. Ralph using 51-
member real-time ECMWF data for an
Experimental AR Forecasting Research Activity
sponsored by California DWR
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(michael.deflorio@jpl.nasa.gov)
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AR Probability maps: week-3
**EXPERIMENTAL AR FORECAST***

April 9, 2018 forecast: probability of AR occurrence during week-3
(chance of an AR occurring at any time during week-3)
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(Combined 15-day to 21-day lead)

Top row: hindcast climatology (ECMWF 1996-2015 data)
Bottom row: real-time forecast minus climatology (ECMWEF 51-
member ensemble)

Experimental AR forecast issued on Monday, April
9, 2018 by M. DeFlorio, A. Goodman, D. Waliser, B.
Guan, A. Subramanian, and M. Ralph using 51-
member real-time ECMWEF data for an

Experimental AR Forecasting Research Activity
. sponsored by California DWR
Higher than
average AR
activity
Jet PfOpUlSiOﬂ Laboratory Center for Western Weather
@ California Institute of Technology @ and Water Extremes
Lower than
average AR
activity Contact: M. DeFlorio
(michael.deflorio@jpl.nasa.gov)
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Week-3 AR Activity (6 hr periods)

Env. Canada subseasonal forecast of ARs

Location: | 43°N, 124°W ¢

AR Scale defined as Ralph et al., (2018)

Week-3 AR events Forecast at 43° N, Initialized: 03/01/2018

50°N — — 20 I T T T T I T I T I I — T T T T
[.weak moderate [strong [Jextreme -Cxcoptlonal’
18- =1
46°N —
16 -
42°N - L 14
L~
¢ 12
Q
38°N — E
=10
L
o
34°N — 5 8
o
Z 6
30°N —
) 4
26°N — 2
I
127°W 123°W 119°W 115°W 111°W 0 |
i1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Ctl EM
O, o Woter Extvames. Ensemble Number

A. Subramanian, Z. Zhang, M. Ralph et al.

Center for Western Weather
e and Water Extremes




AR Probability: Statistical Forecasts

*Circulation Anomaly Patterns
*1949-2017, Nov-Feb
*Identified using Rotated Principal Components Analysis

How do these weather patterns interact to modulate Landfalling ARs along
the US West Coast?

Kristen Guirguis, Sasha Gershunov et al.

h Center for Western Weather
- i # and Water Extremes



Conditional Probabilities associated with the Favorable and Unfavorable
Phase

500 mb GPH mode AR occurrence probabilities

Favorable Phase Unfavorable Phase
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Weather regimes: precursors to ARs??

ERA—Interim cluster centroids (Z500) IVT anomalies (ERA—Interim)
NDJFM 1979/80-2013/14 NDJFM 1979/80-2013/14
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Developing a regional coupled model
for AR science and prediction

Rui Sun', Aneesh Subramanian?, I. Hoteit2, Art Miller?,
Matt Mazloff!, G. Gopalakrishnan', Bruce Cornuelle!, Marty Ralph?

See Poster by Rui Sun



Code Implementations

using bulk formula

: re-gridding
surface forcing: Surface meterology:

heat flux, ESMF/NUOPC solar radiation,
wind stress, (coupler) wind velocity,

fresh water flux, N precipitation,
e.t.C. SST Velocity e.t.C.

re-grlaamg)

MITgcm WRF
(ocean solver) (atmosphere solver)

"C m/s
MITgcm SST 0 2 -0
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Results: AR forecast for Jan 2018

0000 UTC, Jan 27, 2018
550N CPL _ ATM STA
50°N | |

45°N b=

40°N

35°N

SIMULATION INITIAL TIME: 0000UTC 14Jan 2018

,d'l'f'f_“_vC.PL ECMW WF

—100

Comparison of the integrated vapor transport (IVT) during the AR events
obtained by the simulations and the ECMWF ERA-5 data.

The simulation initial time is 0000UTC 14 Jan, 2018.



Results: AR forecast for Jan 2018

LATENT HEAT FLUX INTO OCEAN

1200 UTC, Jan 27, 2018
55°N CJiL —

_MERRAIl

50°N [

—200 -100 0 100 200

SIMULATION INITIAL TIME: 0000UTC 14 Jan, 2018
JIFf(CPLoM

e

Comparison of the latent heat into the ocean during the AR events obtained
by the simulations and the MERRA-II data.
The simulation initial time is 0000UTC 14 Jan, 2018.



Key Results

e Developed tools and metrics for AR outlooks
e Evaluating the skill of the metrics developed

e Experimental week-3 AR outlooks will be available after
the review is successtul

e Future research work on improving these forecasts by

identitying sources of S2S predictability and helping inform
on model improvements based on these findings
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source: earth observatory @ NASA
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) Threesmulageriment Design

*

*

*

*

Two atmospheric river events in East Pacific (Jan 27th and 29th)
Simulation initial time: Jan 01/14/21/25/27, 2018

Simulation end time: Feb 01, 2018

Simulation lead time: 14 days (for IOP 2)

*  Simulations:

*

Run 1: OCN.STA (stand-alone ocean)

* MITgcm uses atmospheric forcing from NCEP global models
Run 2: ATM.STA: (stand-alone atmosphere)

* WRF uses constant SST field as bottom B.C.

Run 3: CPL (coupled ocean—atmosphere simulation)

* Two-way coupled simulation

* MITgcm uses atmospheric forcing from WRF

* WRF uses SST and surface ocean velocity from MITgem



Coupled ocean—atmosphere modeling of AR events

E | t design:
Developing the coupled model Xperiment desigh

» Simulation initial time: Jan 14 2018

using bulk formula

re-gridding

surface forcing: Surface meterology: »  Simulation length: 15 days
heat flux, ESMF/NUOPC solar radiation,

wind stress, (coupler) wind velocity, » CPL run v.s. stand-alone runs

fresh water flux, precipitation,
e.t.c. SST e.t.c.

re-griddin

MITgcm WRF Simulation
(ocean solver) atmosphere solver

domain:

150°W 145°W 140°W 135°W 130°W 125°W

Comparison of the results:

SIMULATION INITIAL TIME: 0000UTC 14 Jan, 2018
0000 UTC, Jan 27, 2018
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On-going work

Linear Inverse Models for IVT

210° | oW 210 7 00 W 210
W 180'w 150°W \* W o180'w 1500 W W o180'w 15

Anomaly Correlation Coefficient Daniela F. Dias

Center for Western Weather
e and Water Extremes




Weather regimes: precursors to ARs??

ERA—Interim cluster centroids (Z500) IVT anomalies (ERA—Interim)
NDJFM 1979/80-2013/14 NDJFM 1979/80-2013/14
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Week-3 Integrated Vapor Transport

Env. Canada subseasonal forecast of IVT

Location: | 38°N, 122°W ¢

55 Week-3 Integrated IVT Forecast at 38° N, Initialized: 03/01/2018
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Week-3 AR web-portal

Center for Western Weather®
(): and Water Extremes

SCRIPPS INSTITUTION OF OCEANOGRAPHY
AT UC SAN DIEGO

Observations Forecasts FIRO News, Publications, & Meetings
CW3E North
CW3E Week-3 AR Outlook

IVT Forecast for Week-3
Extended Range U.S. West Coast AR Landfall Tool

The Landfall Tool displays the probability and timing of AR conditions at each point on the map in a line along the U.S. West Coast from
the GEFS model over the next three weeks. The probability of AR conditions represents the number of ensemble members that predict
IVT to be greater than 250 kg m 1slatthe given location and time. Week 1 shows three-hourly temporal resolution, week two is daily
averages, and week three is the weekly average. These plots are created by Jason Cordeira, Plymouth State Univeristy.

CWSE Likelihood of AR Conditions at the Coast Thu 22 Feb 2018
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Dynamical Model Forecasts

The Week-3 AR Outlook for total week-3 IVT (kg m'l) from the Canadian model (NAEFS — GEPS) Ensemble Forecast for the different
landfalling locations along the U.S. West Coast is shown below. The total IVT for each ensemble member in the NAEFS-GEPS
forecasting system is shown as each bar with the AR and non-AR related IVT in red and blue respectively.

The AR related IVT is detected using the Guan and Waliser(2015) algorithm to detect ARs in the forecast fields. We then accumulate the
IVT field in that 1-degree by 1-degree area along the coast over the week-3 period. The ensemble control member (CTL) and ensemble
mean (EM) quantities are also plotted. The ensemble total distribution is shown with the box-whisker plot in the Ens column and the
AR related ensemble spread and distribution is shown in the AR column. These plots are created by Aneesh Subramanian, CW3E and
Zhenhai Zhang (CW3E).

Location: | 48°N, 124°W ¥

Week-3 Integrated IVT Forecast at 48° N, Initialized: 03/01/2018

web development: B. Kawzenuk et al.

Center for Western Weather
and Water Extremes




