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Atmospheric River (AR) precipitation is
important to the West.
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ARs are projected to warm .

AR and Mean DJF Surface Air Temperatures
16 '
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1.8°C
(reanalysis = 1.7°C)




ARs are projected to warm .
Western precipitation Is already warmingz.

1: Dettinger
2: Knowles et al., 2006, JCLI




Warmiﬂg ARS S
Winter Flooads...
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f so, do they follow the background trend?



Data & Methods

+ Use external AR catalog for AR landfall

timestamps

» Compiled by Kyle Nardi after
Mundhenk et al., 2016 algorithm

» Detection based on vapor transport (IVT)

anomalies

- AR @ landfall = crossing coastal grid box &=




Data & Methods

Capture AR event temperature:
- Average over lower atmosphere:
1000 — 750 hPa
- Average only over gridboxes where
AR Is present. AR presence
threshold: 250 kg/m*s IVT, after Rutz
et. al (2014)
- Representative AR time slice = time
1 — VT > 250 slice with peak IVT across AR event
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Mean AR Temperature (°C)

West Coast AR Temperature Climatology
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AR event temp

20 WA Annual Avg AR temp @

N=0.03 N=907 A=0.98°C
1980 1985 1990 1995 2000 2005 2010 2015



AR event temp

201 OR Annual Avg AR temp @

0=0.16 N=922 A=0.67°C
1980 1985 1990 1995 2000 2005 2010 2015



AR event temp

20 N CA Annual Avg AR temp @

p=0.45 N=882 A =0.40°C
1980 1985 1990 1995 2000 2005 2010 2015



AR event temp

20 C CA Annual Avg AR temp @

P=0.02 N=805 A=1.08°C
1980 1985 1990 1995 2000 2005 2010 2015



AR event temp

201 S CA Annual Avg AR temp @

p=0.01 N=630 A=1.41°C
1980 1985 1990 1995 2000 2005 2010 2015



Montnly lemperature
ITrends by Region

A°C = change over 37 years



Montnly lemperature "1 NCA

Irenas by Region A

A°C = change over 37 years ;
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Montnly lemperature
frends by Reglon :

A°C = change ovg

WA ARS are warming neterogeneously
] oo across months/regions
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Note: no significant trends in freg by month
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Are Background Destination or Along-Irack
trends similar to AR Destination trends”?

Along-track AR temperature }
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along-track AR temperature
from genesis to \andfaH
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Along-track AR temperature. Destmatln temptur/i/ 7
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All AR Tracks 1980-2016
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Each point is the centroid of AR object
- | | | | | |
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A” AR TraCk Dens'ty 1980 201 6 N AR track centroids
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Average AR Track Temperature 1000-750hPa
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How do AR landfall temperature
trends compare with Background
and Track Temperature trends”

Q AR Track

A AR Destination

: A'Background Destination



How do AR landfall temperature
trends compare with Background
and Track Temperature trends”

Q AR Track

A AR Destination -~ .
0 : -

: A'Background Destination




Change Over Time (°C)
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PNW Trend - AR track trends close to O

Comparison - AR Dest t.rend.s between Track and BK.
- AR warming higher than BK and Track in March
WA 3.0R
A A
A A
5 A A - A A

Not significant

* — - A A ® A

Oct \\lbv Dec Jan Fab Mar Oct Nov Dec Jan Fab Mar

Trend type closest to A

A A L Filled shapes = statistically significant trends
Legend: @AR Track AR Destination BK Destination A 0% A 95%



CA Trend Comparison

- Robust March AR Dest warming:

- least robust in NCA
- coincident with strong BK warming

- BKis closer to AR Dest in SCA
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Overall

AR destination -

rends do not appear to

be systematica

ly following track or

background trends
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Conclusions

« Significant in WA, C CA, S CA

 0.51t0 1.4°C of change over time
2. Warming is heterogenous across months: Robust Nov and Mar warming
3. Sources of warming: Background or AR Track?

* |nvestigated both; results vary by month/region

e Suggests that understanding both important for determining temp @ |landfall
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total N by longitude

AR Track Density by Month
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AR

Oct

Nov
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Background
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AR & Background trends
at Destination

- Background = monthly mean

- Trend @ each grid point

Results:
- Magnitude and spatial

pattern of trends differ

- Nov Is warming in both

- March pattern is opposite
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Trend comparison: AR at destination vs
Background at destination

Background
(monthly mean)

)




Frequency

2000 4000 6000 8000 10000

0

Bootstrapped distribution of

AR track distance - BK distance

o Sample from the 30 instances

(6 m0™5 regions)

e 3 =0.58

e Choose 10 above 0 as the threshold

e Absolute values of differences above

0.58° get visualized




