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Seasonal precipitation from ERAS reanalysis during 1979-2018
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1. Identify regions with different distinct seasonality
In precipitation.

2. Determine the interannual variability in the /.
classification and regional precipitation. A
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Datasets

Data

Variables

EGUASemoy

Resolution

ERAS

Precipitation

Time range

June 2000 — May 2019

Hourly; 0.25° x 0.25°

Precipitation

Mean sea level

Pressure (MSLP)

Geopotential height at 300hPa (GPH300)

U component of the wind at 300 and 850 hPa
V component of the wind at 850hPa

Vertical integral of eastward and northward
water vapor fluxes

January 1979 —
December 2019

Monthly; 0.25° x
0.25°

GPM IMERG version 06

Precipitation

June 2000 — May 2019

Half-hourly; 0.1° x

Administration (CMA)

0.1°
NOAA Global Historical Precipitation
Climatology Network P June 2000 — May 2018 Daily
(GHCN) daily
China Meteorological Precipitation June 2000 — May 2018 Daily
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Self-organizing map (SOM) is a neural network algorithm for organizing
similar data into clusters.

Step 1: Apply the SOM training on annual cycles of standardized 10-
day averaged precipitation from ERA5 and GPM. The sample
size is the number of domain grid points x 19 years (June
2000—May 2019).

Step 2: Use the trained SOMs to classify the 19-yr mean seasonal
cycles of standardized precipitation from ERA5 and GPM, 18-yr
mean seasonal cycles from in situ observations, and the
seasonal cycles for each year during the 19-yr period for all
datasets.

Step 3: Determine the optimal SOM size as a total number of 20 (4 x 5)
nodes by applying the elbow method.

Advantages:

+ SOM nodes can present the transition between different clusters by
a neighborhood function, which preserves the topology of the
original data.

« The nodes can be represented in lower dimensions.

Standardized precipitation anomalies
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The 4x5 SOM classification maps of 19(18)-yr averaged seasonal cycles of standardized
precipitation for GPM (ERA5 and in situ observation were not shown).



Standardized precipitation anomalies

UNIVERSITY OF
GOTHENBURG

(a) Western region

......

.......

50
0
ed. - DR e AR . -
i ] 53 .'.-. gt
, -50 1 T T T T T T T
1979 1984 1989 1994 1999 2004 2009 2014 20

(b) Southwestern region

u
[=]

o
I

Seasonal precipitation anomalies (mm month'l)

750 -
N 1979 1984 1989 1994 1999 2004 2009 2014 20
/\\ (c) Eastern region
11 /\/_\ 501
oA
—— - 0
-1 4
- Qx' g'\-l Qx' Qx‘ g&l Qx' Qx' g'\-l g'\-l 0\,' gxl Qx' Qx‘ =50+ T T T T T T T
oY e¥T e oM o o o;'tda" 0T AR AT 1979 1984 1989 1994 1999 2004 2009 2014 2019
ate
Year
1. Identify subregions with distinct 2. Calculate detrended time series (1979-2019) of spatially
seasonality in precipitation during and seasonally averaged precipitation for the rainy seasons of
2000-2019 using SOM. each robust region.

The blue dots denote the wet years with 10 highest anomalies
and the red dots the dry years with 10 lowest anomalies.

Method: Composite analysis of large-scale circulations EGUE:;‘:,:?,;W

Wet/Dry-year anomalies
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3. Construct composite averages of meteorological fields (e.g.
pressure, winds, moisture flux) during the rainy seasons during
wet and dry years. Finally, plot the field differences between
wet- and dry-year to show the spatial fields associated with
changes in precipitation.
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Results

« The original 20 classification clusters were regrouped
to three leading groups based on the correlation
coefficients among the SOM nodes.

* The three regions are:
+ Western region with winter peak precipitation
* Southwestern region with late summer peak
precipitation
» Eastern region with
precipitation

» The three datasets agree with each other well.

Precipitation classification with Self-organizing map
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The three precipitation regimes of 19(18)-yr averaged seasonal cycles of standardized
precipitation for ERA5, GPM and in situ precipitation (circles).
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(b) GPM © In situ (ERAS trained)
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Related large-scale circulations EGUSseby
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Results
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Results

The southwestern region

* The stronger South Asian high at 300
hPa (GPH300)

« Stronger low-level westerly winds
together with southerly wind, which led
to stronger moisture transport toward
the southwestern TP (U850, V850,
moisture flux)

Precipitation changes over the
southwestern TP were related to changes
in Indian summer monsoon flows, the
South Asian high.
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Related large-scale circulations EGUSseby
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Results

The eastern region

 Alower MSLP over the Arabian Sea and
higher MSLP over the western North : _‘
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summer monsoon and the anticyclonic

circulation over the western North Pacific

associated with the east Asian summer

monsoon. 10
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Three main precipitation regimes with distinct seasonality of precipitation:

(1) the winter peak regime, centered at the western plateau, westerly jet related;

(2) the late summer peak regime, found on the southwestern plateau, Indian summer monsoon related;
(3) the , mainly located on the eastern plateau, Indian summer monsoon
and anticyclonic circulation over the western North Pacific related.

Reference: Lai, H.-W., H. W. Chen, J. Kukulies, T. Ou, and D. Chen 2021: Regionalization of
seasonal precipitation over the Tibetan Plateau and associated large-scale atmospheric
systems. J. Clim., 34(7), 2635-2651, https://doi.org/10.1175/JCLI-D-20-0521.1.
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