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Outline

» General Climate in summer 2014 in China
» Drought monitoring, impacts assessment and service in BCC

» The reason analysis of drought in north of China
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General Climate in summer 2014 in China

»In the summer 2014, the average rainfall in the nationwide of China is
slightly less than normal, and the average air temperature is slightly
higher than normal.

»North China had experienced severe drought characterized by long
duration, wide coverage and rapid developing, occurring in the key
period of crop growth.

»South of the Yangtze River, Southern China, eastern part of
Southwest China were ravaged by serious flood disasters. Heavy
rainfall led to some regions with torrential rain, flood and landslide and
debris flow disasters, which make the people's lives and property
losses.

»Southern of China suffered persistent high temperature in July. The
Mid-low reaches of Yangtze River experienced the cloudy and rainy
weather in August.
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Seasonal mean precipitation in Summer 2014
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» South of the Yangtze River, Southern China, eastern part of Southwest

China were ravaged by serious flood disasters. Heavy rainfall led to some
regions with torrential rain, flood and landslide and debris flow disasters,
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Seasonal mean temperature anomalies in summer 2014
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»Southern of China
suffered persistent
high temperature in
July. The Mid-low
reaches of Yangtze
River experienced
the cloudy and rainy
weather in August.



» Drought Events Happened in the this Century

Summer of 2006 in
Sichuan Basin
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Flow Chart of Integrated Drought Monitoring,
Assessment and Forecasting

Drought Forecast
and Impacts in the
Future
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Relationship between Meteorological,
Agriculture and Hydrological Drought

Climate variation
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"| Biomass and yields decreased
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Meteorological Comprehensive Index (MCI)

MCI = axSPIW, +b x M, +c xSPl,, +d xSPI

Short term Impacts of Long term Impacts of
Shortage Precipitation + Shortage Precipitation
Ka coefficient Kw coefficient

Meteorological
Drought Impacts on
the Agriculture

Meteorological
Drought Impacts on
the Hydrology

MCIA = Kax MCI MCIW = Kwx MCI

Advantage: (1) Clear Physical Meaning, (2) More Effective, and (3) Easy
Apply to Operational System
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Operation Flow of Severe Drought Monitoring
and Impacts Assessment

Drought Drought Drought
Monitoring Assessment Forecast
System System System

W

National Climate Center
Exchange National
Drought Information

Provincial Centers Collect and ‘ \
Report Drought Informati

Atmospheric Water Resource
Information onal I Information
Soil Moisture National Climate Cer_lter Model Simulated

. Makes Comprehensive ! .
Information Analysis and Judgment Information
Crop Growing Climate
Information Prediction

National Climate Center
Releases Drought Analysis
Results and Services
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Comprehenswe Drought Monitoring Methods
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Drought Monitoring and Service in summer 2014
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Drought Monitoring and Services in BCC

Monitor Drought day by day

Provide the drought influence areas every day

Provide more than 20 drought index, include MCI, SPI, PDSI,

Soil Moisture, Satellite Remote Sensing Pictures, etc.
Issued the drought early warning in Henan, Shanxi and

Liaoning provinces.
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Drought impacts investigation and assessment
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Drought Impact Assessment and Service

® Assessment impact on the Agriculture
(Maize yield reduction rate )

® Assessment the influence population,
crop drought areas and economic losses

® Assessment the impact on water
resources in reservoir and rivers

® Provide services to local governments
and public through various media.
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BCC Climate Prediction System
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Output include Six Prediction Periods

«— 31-40d—
«— 21-306d—
«~— 11-20c—
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Data Correction

Drought Monitoring Results
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Drought Outlook for the next month

5-day drought forecast

10-day drought forecast
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The Reasons Analysis of Drought in
Northern China

(1) Precipitation
(2) Atmospheric circulation
(3) Summer Monsoon system

(4) Sea surface temperature

E‘Q%El China Meteorological Administration ——e—



(1) Less Precipitation
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Variations of annual precipitation in Henan province
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(2) Atmospheric circulation anomaly over east Asia

500hPa Hgt(contour)& Anoma.(shaded)20140601-20140829
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(3) Summer Monsoon system weaker

Water vapor transmission in
summer 2014 Average of 1981-2010

50 100 200 3040 400 400 50 100 200 3040 400 400

3’, Water vapor transmission path was located in the south of the normal position
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(4) Sea surface temperature
anomaly In Pacific Ocean, El Nino
conditions continuously developed
during last summer.

In addition, positive SST
anomalies dominated
the most part of Indian
Ocean in early summer.
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Forcinﬁ Factors
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500hPa HGT Response to SST Forcing
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SST anomaly in Indian Ocean in May and
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Monthly I0BW (20S—-20N, 40—110E) index

Sea Surface Temp. Anoma. 201405-201406

Nt AE T
I|II|IIIII|II|4m| 6 w{ﬁ

=}
0CT JAN APR JUL oCT JAN APR TV (/?

2012 2013 2014 40F 80E 120E
Climate Monitoring Division /NCC/CMA

Sea surface temperatures (SSTs) were observed above normal in most |
Indian Ocean during May and June. In this period, the positive Indian Ocean
basin-wide (IOBW) persisted in May and June, and became weaker in July.
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Impact of equatorial Indian Ocean SST IOBW pattern

500hPa HGT response (Jun. and Jul.)  500hPa HGT anomalies (Jun. and Jul.)
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GEFA HGT 500hPa Rsp to TI SST EOF1  500hPa Hgt(contour)& Anoma.(shaded)20140601-20140731
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As the response to Indian Ocean SST IOBW pattern forcing, the large-
scale circulation anomalies in East Asia region shows a “+-+" pattern,
which is favorable to enhance the northwestern Pacific subtropical

.~ high and make it located in the south of normal position.
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Precipitation response to IOBW

GEFA Pre Rsp to Tl 55T EOFT

As the response to IOBW pattern

forcing, the precipitation anomalies
20N in East China shows a “-+-” pattern,
which is similar to the spatial
distribution of precipitation
0N anomalies in Jun. and Jul. 2014.
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El Nino condition

SST Anomalies (5N-55)
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transferred from positive phase to
negative phase around July 2014, .
and reached -0.9 in August, JuN2014-

indicating that the response of the '
tropic atmosphere to the El Nifio has
established since Aug. 2014. AuG20141
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The response of the tropic atmosphere to the El Nifo

June 1%t-July 20" mean OLR anomalies
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Anom. SST Aug. 2014 response to equatorial Pacific El nino conditions
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500hPa HGT response (Aug. )

GEFA HGT 500hPa Rsp to TP SST EOFT
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850hPa winds anom. In Aug. 2014
850hPa winds anoma. 20140801-20140831

180

Anom. 500hPa HGT in Aug. 2014
500hPa Hgt(contour)&

HON e .

Anoma.(shaded)20140801-20140831

—— — -hEa0
Eo Y

_///
i Vi

0 10E 20E 30E 40E &0E GOE 70E &OE 90E 100E 110F 120E 130E 140F 150E 160E 170E

Anom. Integrated Moisture Flux In Aug. 2014

Anom. Integrated Moisture Flux 20140801-20140831

50N & = R = S 50N e e L I I i W o iy
R I I T T T O S I P I e R i S f A . e Pl -///
ST R R RN K iV A B R et A e P oo -
/{,..,,,“,.,.w'{'{u,,“‘. I R W///r’rq-q—&“\'\xw-.-/‘/l(// - A ‘4
AN g v P v e rr A e RR £ LA A P A0M e o g TR TR AR e -
O I T P e ¢ 2 AN XA g awa L PR i R i
L N RN I I R R ; ‘»’//'/'JJJ;.,_‘ LT T = ,.acr.‘.,l Ha
‘A‘I'lbbn\..“&*vf\ll—-n!:!‘.g{\\.'D}//'/""‘!UVD\\. r""""‘\\,‘\"!"."d-‘
- L
SON_ue.,‘,¢,‘,"{‘.,.;4n‘,‘,r.‘>‘._n.‘...__q/'//i'x»¢¢o>.‘ JoNpd s e e '/,""*”' !
"1‘v-v-.\\\\.qlpf*v-oyq-v-r-'---—-.—-—“‘/)‘l.'-\-w‘,d v ! 3 i 0.5
&uk@!a,‘\\.\aﬁﬂ‘?la.1!)'J".y»»....al’r“,qq..‘._,‘ X / >
o.-.'\'\".'.,.\\‘.._.ﬁ...---q,ul‘})'.-..,q,‘,,-l,*“‘t‘,‘,zi f\:’.‘-\.’ -5
N =R mmtSS R g s s A I S e kA b h e 20H - T H-1
n!l!\.&'\'\'\',_.'_Aﬁlna.‘QfQf_....(h.l-.t.q-‘,_(//(((f{{‘ - e L,
“*R‘I\'\'\ﬁﬁq('k'\’\&“'\'\'\h”‘-q—‘h“—ﬂ-—‘_—/‘,/{‘;(‘(‘ﬂd
Gh'\'aﬂ.'.KKIucq“_h‘hh‘-hhh‘—-*_({‘,_“-—q_.__.‘/({ttr“. -3
B i T B i G TV L N T 10N Ly
-.-»..n."\'\"t%1n.,{//,hhhg_w‘,,“*,/‘,‘_...-#,,. P
'-.'\'\'\\\\\ﬂ.._‘,//x,-.&-..,.,r._.(‘,._q—q-,/_,py—.p.—r11 P
R\\Q\\.\\\‘Ho—f/ﬂ‘-'-“*4-4(."..(1"""""‘{““"".“ 5
R . . . e ' : I % 70E 90E  100E  110E  120E  130E  T40E  150E  16OE
G0E JOE S0E G90E 100E 110E 120E 130E 140E 150E TBOEls s wmn savwwn v

—_—
10




" 2

B

]

\ ¥
e

im|
|
7|

Conclusion

» In the summer 2014, the precipitation distribution
has the characteristics of more in the South and
less in the North. North China had experienced
severe drought.

» Western North Pacific Subtropical High location
more south than normal and East Asian summer
monsoon was weaker than normal are the direct
reasons.

» Warmer SST in tropical India Ocean and El Nino
status in Pacific Ocean caused the Northwest
Pacific Subtropical High position by south.
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Thank you
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