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A cutoff low and landfalling AR is forecast to bring moderate-to-heavy rainfall to portions of the southwestern U.S.

The interaction between a cutoff low off the California coast and tropical moisture over the Eastern Pacific is expected to result
in a landfalling atmospheric river (AR) over Southern California and Arizona early next week

Some areas in coastal Southern California may experience at least AR2 conditions

The highest precipitation amounts are expected in Southern California, with 1-2 inches forecast over coastal and inland valley
areas, and more than 2.5 inches possible over the Transverse and Peninsular Ranges

NCEP GFS IVT (kg m” s'; shaded), IVT Vector, and SLP (hPa; contours)
Initialized: 1200 UTC 03/06/2020 F-048: Valid: 1200 UTC 03/08/2020
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GEFS AR Landfall Probabilities & AR Scale

*GEFS = Global Ensemble Forecast System

Prob. IVT>250 kg/(ms) 127 Fri 6 Mar 2020 # Hours >99,75,50% J. Cordeira & M. Ralph Maximum Forecast AR Scale
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* AR landfall tool shows high confidence (> 90%) in AR conditi
Mar (Days 4-5)

* There is still some uncertainty in the timing, duration, and northward extent of AR conditions

* GEFS control run is currently predicting AR1/AR2 conditions

ons along the coast of Baja California and Southern California during 10-11

over Southern California [based on the Ralph et al. (2019) AR Scale]
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GEFS AR Landfall Probabilities: dProg/dT *GEFS = Global Ensemble Forecast System

GFS Ensemble Probability of IVT>250 kg/(ms) Model Run: 12Z Sun 1 Mar 2020 Houms 200%,75%-30%
55°N il '

55N

50°N

50N

45N 45°N

40°N

40N

35°N

35N

Latitude along U.S. West Coast

30°N

30N

25N 25°N T j

140°W 135°W 130°W 125°W 120°W 115°W 110°W
i6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
<mommmees Forecast Day from 12Z on Sun 1 Mar 2020 -------- 5

0.25 0.35 0.45 0.55 0.65 0.75 0.85 0.95

Center for Western Weather
and Waler Extremes

* Confidence in the probability of AR conditions along the Southern California coast has increased substantially over the past 5 days

* As the loop demonstrates, run-to-run differences in forecast AR landfall probability were quite large until ~ 12Z 5 Mar

* High uncertainty in AR conditions was driven primarily by uncertainty in the evolution of a cutoff low that will form over the Northeast
Pacific Ocean during the next 48 hours
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Categorical AR Strength by Ralph/CW3E
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GEFS IVT Forecast Plumes
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GEFS control run (duration = 27 hours; max IVT = 571 kg m™! s1) and ensemble mean (duration = 27 hours; max IVT = 536 kg m1 s71) are
suggesting the possibility of AR2 conditions near San Diego, CA

* There is still some uncertainty in the timing, duration, and magnitude of AR conditions, but 16/21 (76%) GEFS members are now
predicting AR2 conditions
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a) RETURN PERIODS OF ANNUAL-MAXIMUM 3-HOURLY IVT

IN LANDFALLING ATMOSPHERIC RIVERS

Probability of exceedence in any given year

For California DWR’s AR Program
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NCEP GFS 72-h Time-Integrated IVT (10" kg m™) and Vector

Initialized: 1200 UTC 03/06/2020
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NCEP GFS IWV (mm; shaded), 850-hPa Wind (vectors), and SLP (hPa; contours)
__F-096: Valid: 1200 UTC 03/10/2020

Initialized: 1200 UTC 03/06/2020
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* Over the next few days, a cutoff low will develop off the U.S. West Coast and slowly propagate southeastward
* The cutoff low will eventually interact with a region of deep tropical moisture over the Eastern Pacific Ocean

* Strengthening mid-level southwesterly flow will lead to the development of a region of enhanced IVT and an associated moisture plume

extending into Southern California and Southern Arizona

* The orientation of the IVT vectors suggests that upslope moisture flux may play a role in enhancing precipitation amounts over the

Transverse Ranges
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WPC Days 4-5 QPF: Valid 0000 UTC 10-12 Mar WPC Days 6-7 QPF: Valid 0000 UTC 12—-14 Mar
\
20.00 -
15.00 4

10.00 o5, > 2.5 inches
.00 ~ possible

C OO = =N N a1~
(8]
o

-

I S

Source: NOAA/NWS Weather Prediction Center (WPC), https://www.wpc.ncep.noaa.gov/

* Widespread precipitation is forecast across the southwestern U.S., with the heaviest precipitation expected in Southern California and
central Arizona during Days 4-5

* Coastal and inland valley sections of Southern California are forecast to receive 1-2 inches of precipitation

* More than 2.5 inches of precipitation are possible over the Transverse and Peninsular Ranges

* Additional lighter precipitation amounts are forecast over the Four Corners Region during Days 6-7
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* This event is expected to bring significant precipitation to the San Diego and Santa Ana Watersheds

period ending 0000 UTC 12 Mar
* Given the lack of recent rainfall, little or no river flooding is expected in Southern California

* 00Z 6 Mar GFS is forecasting mean aerial (averaged across the entire watershed) precipitation amounts > 2 inches during the 48-hour
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Percent of Normal Precipitation (%) Percent of Normal Precipitation (%) U.S. Drought Monitor March 3, 2020
= = (Released Thursday, Mar. 5, 2020)
10/1/2019 - 3/5/2020 1/1/2020 - 3/5/2020 California Nevada RFC Valla7 am. 57
; ; " Drought Conditions (Percent Area)
4 None | DO D1 D2 D D4
175 cument [ 27.93 [ 4525 [2683 | 0.00 | 0.00 | 0.00
150 Last Vleek | 28.24 | 53.43 | 18.34 | 0.00 | 0.00 | 0.00
130 3Monthe 90 [ 1879 8114 | 0.07 | 0.00 | 0.00 | 0.00
Start of
Calendar Year | 9460 | 540 | 0.00 | 0.00 | 0.00 | 0.00
1 20 12-31-2019
Start of
WaterYear | 97.03| 261 | 035 | 0,00 | 0.00 | 0.00
“ 1 O 10-01-2019
One YearAgo | g7 70 | 1335 | 13.92 | 0.00 | 0.00 | 0.00
03-05-2019
100 Intensity:
\:] None [:| D2 Severe Drought
=90 \:| D0 Abnormally Dry - D3 Extreme Drought
[_1 D01 Moderate Drought |l D4 Exceptional Drought
B30 The Drought Monitor focuses on broad-scale condtions.
Local conditions may vary. For more information on the
70 Drought Monitor, go to https:#/droughtmonitor.unl. edu/About.aspx
Author:
50 Adam Hartman
NOAA/NWS/NCEP/CPC
25
Source: High Plains Regional Climate Center, https://hprcc.unl.edu Source: National Drought Mitigation Center, UNL, https://droughtmonitor.unl.edu

* Current water year precipitation is below normal across much of California and Nevada, especially over the Sierra Nevada and western
Great Basin

* Year-to-date precipitation is less than 25% of normal throughout Southern and Central California, as well as much of western Nevada

* A prolonged period of dry conditions has resulted in the spread of short-term drought across portions of Central and Northern California

* As of 3 Mar, 27% of the California—Nevada RFC domain was experiencing D1 (moderate drought) conditions
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