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@ Outline

1.Weakening of the Asian summer monsoon

and inter-decadal sift of summer
precipitation pattern

2. Decadal northward shift of the Melyu belt
3. Possible cause and conclusions
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1.Weakening of the Asian summer monsoon
and inter-decadal shift of summer
precipitation pattern
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Long-term variation of East Asian summer index since
1870 (based on GUO)
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Long-term variation of summer monsoon index for
1948-2003
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Latitude-time cross-sections of 200 hPa U-component (a)
and 150-100 hPa layer U-component (b) averaged for 10°-
20°N in summer (June- August) Unit: ms™. Data source:
NCEP Rea
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Cooling over the Asian
continent since 1979

100-500hPaEE R E N KHE1L
(a) 1951-1978;

(b) 1979-1992;

(c) 1991-2004

Long-term change in

100-500 hpa layer thickness anomaly.
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Multi-year droughts
in USA and southern
Canada

S

Land subsidence
and land slides in
Mexico City

Water supply affected by
shrinking glaciers in Andes

+Bammage to riparian
ecosystems due to
flood protection

along Elbe river ., ff
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Inerability of fresh water resources in the context of

obal climate change (high stress region in North China)

Rural water
supply affected| |
by extended

dry season in

India

and fluoride in
groundwater in

Benin

Area of Lake
Chad declining

Water supply reduced by erosion
and sedimentation in reservoirs in
north-east Brazil

Water stress indicator: withdrawal to availability ratio
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Flood disasters in
Bangladesh (more
than 70% of the
country inundated
in 1998)

Damage to aquatic
ecosystems due to

Water withdrawal: water used for irrigation,

decreased streamflow
and increased salinity
in Murray-Darling basin

livestock, domestic and industrial purposes (2000)

0.4 0.8

i Noflow stress and per capita water
availability <1,700m3/yr

Water availability: average annual water
availability based on the 30-year period 1961-90
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Spectrum power of wavelet analysis:30-40- yr and
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Mayjor periods of summer precipitation in different

subregions of East China

Subg;\liz's'on ABTER (1234 ) | BEHER ( 544F )
#75g South China 4, 14*, 30*, 80* 2* 7, 30*
KId T Yangtze 2%, 7*, 20*%, 40* | 2*, 7,14, 40*

* *
#4t North China 3,9, 1880’ 40%, 3%, 9, 18
KT TS (1214) 2,7,12, 40*, .
Meiyu Season 80* 2, 1%, 12,40
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tection of abrupt change points for different subregions

In East China
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In-decadal shifts of summer

monsoon patterns in China

shading: positive anomaly
percentage
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EOF modes of summer precipitation (JJA) for 1951-2004

(8)(c): EOF1 ; (b)(d): EOF2

[ ATl I G ooy o 1 o
=




1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

0 1 2 3 4 5
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Latitude-time cross-section of 850hpa V-component
departures, shadlng South wmd
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2. Decadal northward shift of the
Melyu belt
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Temporal evolution of the observed Meiyu precipitation
averaged over 11001—122[JE from 1979 to 2007 (unit: mm/d).
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Ime series of Melyu index and northern boundary
of subtropical high

MMSI
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MMSI linear trend
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Jorrelation coefficient of Meiyu precipitation and
BWI for 1990-2007
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3. Possible cause and conclusions
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Snow Cover over the Tibetan Plateau (SSM/1)
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Time series of the anomalous vertically integrated (from
surface to 100hPa) apparent heat source (Q1) averaged for
all Tibetan Plateau (75~ 105°E , 27.5~42.5°N ) for summer
(a), and sprlng (b). Solid lines denote 9-yr runnlng mean
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Time series of Q1 difference between land areas (547 grid points)
and oceanic areas (668 grid points) in the Asian monsoon and
neighbouring oceanic regions (30°-140°E, 20°S- 45°N) The sold line

is the 9- yWerage Uﬁlt wm-2
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Comparison with effect of the

tropical Pacific SSTA
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(a) Time series of SSTA of 1951-2004 averaged for tropical
central and eastern Pacific (160°E-100°W, 10°S-10°N) in
summer. Solid line is the linear trend. (b) Mann-Kendall test of
SSTA in the central and eastern Pacific (160°E- 100°W 10°S-
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Correlation fields between spring SSTA in the central and
eastern Pacific and the summer precipitation in China (a),
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Schematic of possible causes of inter-decadal monsoon
weakening and summer precipitation pattern shift in China




SST Difference: 2000-2008 minus 1982-1999
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