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Atmospheric rivers (ARs)
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ARs vs. AR Life Cycles (LCs)
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Motivation

 To establish a link between the ARs through space and time

* A better understanding of strong moisture transport events

Tracing the AR LCs
 ERA-Interim, 1 degree 6hourly

 Focus on North Pacific
[ Step I: 1

Step |
AR detection

Step ll:
Origin selection

Step lll:
Recording the LCs

(Detection method: Guan and Waliser 2015)



Tracing the AR LCs
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Step Il: Origin selection
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Origins & Terminations . On average 100 LCs over the |

North Pacific per winter o ferd

Step llI: Recording the LCs
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Locate over higher
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Lifetime
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Long LCs: Origins
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e Lifetime = (time step-1)Xx6 hourly

* Long LCs: >72 hours (85" percentile)
e Short LCs: <24 hours (30" percentile)

Long LCs: Terminations
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Distance & Propagation Speed
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* Long LCs travel seven times longer than
short LCs

 Comparable mean propagation speed

* Long LCs: >72 hours
e Short LCs: <24 hours

Travelled Distance (1 0° km)
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Accumulated AR Intensity

> Accumulated AR Intensity (ARI) index

1=N t=T;

ARI = Z Z IVT (t)];
[ © e Unit: 10*kg m?s?
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Number Lifetime Intensity

(a) ARI

> The ARI represents the overall AR activities

North Pacific —ARI — - Mean
i of given period

> Year-to-year variability

[IVT (t)|;: |IVT| of the AR at step t of the i LC

1980 1985 1990 1995 2000 2005 2010 2015 * Tj: the total time steps of the /" LC
N: the number of LCs of the given season
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Model Simulations
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> ERA-Interim
* Nov.—-Mar., 1979-2016
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*The ECMWEF runs are provided by Aneesh Subramanian



Model Simulations
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ECMWF (10 ensembles)

CESM (5 ensembles)
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Summary

1. The Tracing Algorithm

* Applies to gridded reanalysis and model output
* Generate subset of AR life cycles (LCs)

e Suitable for various time scales

2. Statistical Results
 The long LCs on average travel 7 times longer than the short LCs.

 The accumulated AR intensity (ARI) index represents the overall LC activities of given period.

3. Model Simulations
 The winter climatology patterns of AR frequency, origins and terminations are reproduced.
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Sensitivity
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Four types of AR Origins
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Type Il: combination

Type lll: division

Type IV: deformation



Four types of AR Origins

t-1 t Conditions
Type | No overlapping
General <_ﬁ
Type Il Number of

Combination

Type lll
Division

overlapping ARs >2

Type IV
Deformation

area(AR¢_1) < 1
area(ARy) 2

area(AR_1)

> 2
area(ARy)




Origins and Terminations

Origins Termination
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* Termination ARs are close to origins due to short lifetime

 Terminate over North America (explain up to 20% of total)



Accumulated AR Intensity (ARI) index

50

45

(hour)

40

(a) ARI

|—ARI - - Mean

1980 1985 1990 1995 2000 2005 2010 2015

(c) Lifetime

\—Lifetime — — Mean

Corr. :0.40

1980 1985 1990 1995 2000 2005 2010 2015

1151

(# per winter)
=

420

O
()}

(b) LC number

‘—LC number — — Mean| _

Corr. : 0.30

1980 1985 1990 1995 2000 2005 2010 2015

(d) LC Intensity

Corr. :0.23

i |—LC Intensity — — Mean

1980 1985 1990 1995 2000 2005 2010 2015

> Lifetime is the relatively stronger contributor to the magnitude of ARI

Contributors:

* Number of LCs
* Lifetime

* LC Intensity
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Tracks
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* Interpolated into 5°X5° grid



