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Figure 3. TME tracks born on the 11th to the 22nd of January (from left to right, then from top to bot-
tom), colors depicting moisture release from the air parcel in the study area during heavy rainfall period
from the 17th to the 28th of January in 1995. The red box highlights the flooded area. The color bar indi-
cates the specific humidity change (g/kg).
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\WV-based IVT-based First global
AR proposed algorithm algorithm algorithm Development of AR
(Newell et al., (Dettinger et al. (Lavers et al., (Gua_m& identification algorithms
1992) _ ! 2012, 2013) Waliser, 2015
2006; Neiman et
al., 2008)
1992 2006 2012 2015 After 2015
More advanced algorithms:
* Considered the spatiotemporal variability of moisture transport intensity.
* Tracked the whole life cycle of AR events.
* Quantified ARs with various metrics.
M Ot Ivat I 0 n (Mundhenk et al., 2016; Sellars et al., 2017; Zhou et al., 2018; Payne & Magnusdottir, 2016; )

Robust algorithm applicable to East Asia

Reliable metrics for ARs with varying shapes/orientations/curvatures

Effective step to distinguish TC-like features

AR “flavor”[structure analysis



In September 2019, we joined the ARTMIP project and contributed the AR
I global catalog (available at http://www.cgd.ucar.edu/projects/artmip/).
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Quick Basics of the Pan & Lu, 2019;

Pan & Lu, 2020 (under review)

1. IVT based

> Pathway Trajectory Filtering AR
Sequence

Dual thresholds

= | ocal threshold: spatially smoothed (Gaussian Kernel density smoother) 85% IVT intensity quantile
= Regional threshold: 80% IVT quantile in the entire AR detection region

= Seasonality is considered by a three-month window for both monthly local & regional thresholds.



-

ADV
100 Water Resources Research 10.1029/2018 WR024407
. (a). 85% quantile IVT field 60°N (b). Local threshold after Gaussian kernel smoothing
40°N
20°N
00
o o o o o 20°S o o o o o,
60 E 100 E 140 E 180 E 140 W 60 E 100 E 140 E 180 E 140 W
- (). IVT field on 1999/06/25 at 1800 UTC (d). AR pathway on 1999/06/25 at 1800 UTC
| I A T

60°N =1

-y

...............

2 B B e P

40°NPR

20°N

aeoe

Zoos o o o o o, E — o ° : o - o - - o, —
60°E 100°E 140°E 180°E 10w 205 6oE 100°E 140°E 180°E 140°W
- - , , I
200 300 400 500 600 700 800 900 1000

IVT intensity (kg m~'s™1)

Figure 3. An example of AR pathway detection. (a) The 85% quantile IVT field in the AR detection region (40°E to 120°W, 20°S to 60°N). (b) The local threshold
by applying the Gaussian kernel density smoothing to the 85% quantile of IVT field. (c) The IVT field on 25 June 1999 at 1800 UTC. (d) The detected
AR pathway based on the IVT field in (c). AR = atmospheric river; IVT = integrated water vapor transport.
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Pan & Lu, 2019;
Pan & Lu, 2020 (under review)

Pathway >Trajectory> Filtering

AR

Sequence

"Nearest neighbors + K-means + local regression”
inspired approach to search for next “centroid”
Two directional (forward/backward) search by moving

centroid along the weighted IVT direction
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Path Traject Filteri AR ,, M
athway rajectory iltering Sequence

A C forward new search point

* “Nearest neighbors + K-means + local regression” inspired approach to search for next “centroid” AE backward new search POI nt

» Two directional (forward/backward) search by moving centroid along the weighted IVT direction _
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Quick Basics of the Pan & Lu, 2019;

Pan & Lu, 2020 (under review)

= Spatial and temporal continuity

1. IVT based

> Pathway Trajectory Filtering AR
Sequence

= Computer geometric metrics:

length, width, LWratio, turning angle series (@;, @gym = Yivs a;)
= Eliminate ARs

whose length < 2000km, or LWratio < 2 or any @ g;;;,,>360°
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I Performance “*Smooth curve that captures the varying shape/curvature
of various ARs
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Some reminders

1. Differentiate TMFs from ARs
= When we apply some previous methods by others to EA
1. IVT direction based = midlatitudes ARs are discarded

2. AR location = ARs from south Asian summer monsoon region
with substantial poleward moisture transport is discarded;

ITCZ seasonal shift is not considered



(@O
| TMF Elimination

= We implement a two-step criterion

o to distinguish TMFs from ARs.
N 1). Marginal extratropical
20N components despite of their IVT

..............

«««««««««««««««

ciitibeiiiieiob | directions

i
1(/} S % \ | 2). Long residency in tropics and
20°S | | | j M : ..
60°E | 80°E 100°E  120°E 140°E 160°E  18(% 160°W 140°W limited polewar d Component,
< .
0.005 0.01 0.015 0.02 0.025 .03 0.035 which reserves the Part A and
Frequency — ..
Part A: related to 40 kg/m/s eliminate Part B successfully

South Asian monsoon Part B: Tropical
moisture filament




Why should we care the internal structure of AR?

MO,

“We believe that distinguishing these systems thus understanding the underlying physical
mechanism are tantamount to the identification of AR.” (Pan & Lu, 2020)
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EA AR: Annual Cycle,
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