stics and Prediction Workshop

&LO IS, t. 20-23, 20 —
Brief Introduction for
China Arid/Drought Meteorology
Scientific Experiment Program (CAMEX)

YAOHUI LI
IAM / Institute of Arid Meteorology, CMA, Lanzhou

http://www.chinaam.com.cn
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Outline
O 1. Motivation

O 2. Brief reviews on drought meteorology
research

O 3. Key problems and difficult points In
drought monitoring and early warning

O 4. Main points of CAMEX
O 5. Simple introduction of /AM
O 6. Next ......
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O 1. Motivation
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it

€ As a kind of natural disasters,
drought is becoming one of the
most impactive event, and the

most serious economic damage
In China.

€ The impact to national security
and social economic development
IS significant and obvious.

B F T RPN F Y N
Institute of And Meteorology, ChiARE" #




In China, losses from meteorological disasters are
about 71% of natural disasters, which 53% is from
drought !

Status
Time Region Population on .
Direct losses
water shortage
About 15
2008.11-2009.2 provinces in 4.37 million 6.0 billion
north China
2009.9-2010.5 Sprovincesin 54 g itlion 23.6 billion
southwest China
2010.10-2011.5 Sprovincesin ¢ o irtion 14.9 billion
east China
2013, 2014 billion

Losses of extreme drought events in the last several years.

; - — -1] v S

o [ =
Institute of Arid Meteorology, ChiA, Lanzhou s




B Monitoring and
prevention from
extreme natural
disasters (include
drought) is one of the
prior theme in
“National medium and
long term
development planning
of science and
technology”
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O 2. Brief reviews on drought meteorology
research------ In China

‘Relevant Important projects:

» 1998, Researches on the formation mechanism and
prediction theory of serious climate and weather
disasters in China;

» 2005, projects about drying trend in north China and
human adaptation;

» 2008, Energy and water cycle anomaly in east Asia
and its impact on extreme climate events of China
under the background of climate warming;

» 2011, 2012, 2013, climate change and climatic _
disaster in China ...... &

ofr [T % B 2 N 2T A R
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Five experimental plans of atmospheric science
from 1996 to 2001, some drought researches are
included in

Relevant plans: o a
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a concept of east Asia climate system

and its close relationship with climate anomaly in China was put

fO rward Impact from

Tibet Plateau
thermodynamic
system

\

WPWP ENSO Impact from
> cycle land surface
process
v
—

Il

si010ey
18{ylo

subtropic
high

Schematic diagram o .gast Asia climate s
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Interannual VVariability of Eest

Anomaly of
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westerlies

Anomaly of
east Asia
monsoon
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------- International research about drought/arid in
recent years

| Five main drought research
centers in the World

ppar NN, e . T e T R | (6 T o T




National Drought Mitigation Center(NDMC)

( Subjective+Objective, use multi-index to monitor drought )

( Target:

1. To improve
scientific;

2. Assess the
effects of drought
to society;

3. Service for
government.

March 13, 2012

Valid 7 a.m. EDT

Crought impact Types:
nnnnn r~ Defineates dominant impacts
[] D1 Drought - Moderate "
S S = Short-Term, lypically <5 months D
= Bg gmuﬂ::' - E::'EI'B {e.@. agriculiure, grasslands)
rought - Extreme )
L = Long-Term, ypically =6 months
M D4 Drought - Exceptional {e-. hydrology. ecology)

The Drought Monitor focuses on broad-scale condifions,
Local conditions may vary. See acce ing text Y

for forecast statements. Released Thursday, March 15, 2012
http://droughtmonitor.unl.edu/ Author: Michael Brewer/L. Love-Brotak, NOAA/NESDIS/NCOC

¢ Achievement :

41 Planning Strategy for
Disaster Reduction et al.
42 Product for drought
monitoring(multi-index);
43 Drought impact reports;
¢4 Drought hazard Guide;
&5 Popularize SPI.

'['e Highlights:

for farmers.
L VegTDRI IS

PHIEYENT IR A -~y
Inghitute of gieorology, RO e

& Cooperation with the Ministry of agriculture, develop six produ

a high resolution p.




Mission

 CPC issues operational monthly and seasonal drought outlook and
participates as U.S. Drought Monitor Authors.

» To support operational drought monitor and drought outlook.

November 6, 2012

Walid T am. EST

U.S. Seasonal Drou&l;t Outlook Q.

Drought Tendency During Valid Period §

Valid for November 1, 2012 - January 31, 2073 i
Released November 1, 2012

U.S. Drought Monitor

infensity: —_—
] DO Abnarmally Dry Drought to persist or
= ¥ r~ Delineates dominant impacts - N

[0 D1 Drought - Moderate

intensify Mo Drought .
B D2 Drought - Sav § = Shuaei-Torn, yplouly =8 ronile D ) Pus:mrpmd'rcted_g:?
M o3 Dro:ht Exteme 9 potoulime. grasslonds) [ZZA Drought ongoing, some

avement Deplts le rends based on sub derived p guided

o B L= Long-Term, typically =6 monifes fmpr by short- ant longTange statistical and dynamical forecasts. Short-lemm avents

|| ught - Exceptional o o “oociony scolagy) USDA -~ [ Drought likely to improve, — Such 35 NdIdUal Sorms — canna! bs 3ceuratsly forecast Mo than 3 few Aays In sdvance.

-\f- impacts ease Use caution for appllcations — swch as crops — that can be affectad by such events.

The Drought Monitor focuses on broad-scale conditions ﬁ e et et . D devel N 'FU"QU""D' ﬂ:‘?‘f‘!mﬂ‘ ans EPP';‘?;?"J""S"‘:; Dm w:{%ﬁ%‘ &mmﬂ;‘wﬂ ;
or '8, 5EE e LS. n| . - reen Imy men|

Local conditions may vary. See accompanying text summary m::;;w evelopmen mmslmgyalwhﬁwa L estegory Improuement in mllgw"mm "msg ol prove

for farecast stafemants. Released Thursday, November 8, 2012 but o not necassanly Imply drought aliminason.

. T NOAANWS/NCE,
http://droughtmonitor.unl.edu/ Author: David Miskus, PICPC

ofs [T 8 S5 2 MR T AR
Institute of And Meteorology, Chid Lanzhouw




O Development tendency of drought
meteorology research:

Focus on four aspects:

(1) Global view: Regional drought and aridification occur
under global scale background.

(2) Experiment means: Regional land surface process and
their interaction with atmosphere.

(3) Mechanism: Research on drought/arid(aridification)
mechanism and its regional climate model/land surface
model.

(4) Data set: Using many kinds of data, even proxy data to
study on drought discipline and drought climate change.

_—
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» Regular pattern: Complexity

» Prediction: Uncertainty

» Monitoring: No facticity

ofs [T 8 S5 2 MR T AR
Institute of And Meteorology, Chid Lanzhouw




AON-
A40N-
A,
ned
J0N- |I I

] Dirying trend

S,

[TTTTT] etting trend 9%
Z20N-D Sionificant drying trend
P Significant wetting trend

50F
40EL Y
308

20E]

J0E 80E  90F

100E 110E 120E 130E 140

g, |

80E  SOE

100E

TI0E120E  130E  140E

omplexity

o [T 2 S 2 R T A
Inghitute of Arid Meteorology,

35

30

20

15

10

b it A=

thi P yAT e vl P9 SE TN 22 3B Wl )T PE v dbsg e )1 B vEOR v

E .
> 5 | :
P .. ol
- U
e h, -
> —

- P
S 5
i ‘IJ' A
> 7 o,
Fr £
VRN DR VT i WL 4 T B ; i
¥ I’-J%_- - '; ¥ . -
e
- A o T #



2009 winter to next spring: 15
provinces in NorthChina

2006 summer: Chongqging, Sichuan
province, extreme drought.

2011 autumn to 2012
spring: Yunnan
province, Southwest
China.

;gﬁ

1= arn:hn

6/7 in wet or
extreme wet

" reg

; [en
T’l I-I

i
gﬂ

on of China in
last 8 years°

75

Jan. to May, 2011:
Middle and lower
reaches of Changjiang
River.

'-%mu

S
1 T 2 ]

Mg Egtreme wetmeo
Py of ST TLV8 o
2010 autumnto 2011 ¢ © \\,\' -/ &
spring: Southwest No— Qe ¥ ’
China. 'Y 201 LRI
2011 summer: B8
L 1 - -100
70° 80° 9o | Southwest China, | -
& 1 o
Ingtitute of Arid Meteorology, ChA, Lanzhou most extreme
drOUght. O 2 sm 4B sH 68 78 s 98 08 L 1R




Spring, 2011, extreme drought appeared in middle
lower reaches of Changjiang River
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€ June, just one or
two days later, S
drought sharply
change to flood.

€ How can we
predict the ending
time of such a
drought event!?

EEHRKRETHAEE o -
AISEEHNEH--BANE
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2000525 [P

exceptional moderate near normall
L 1
severe incipient

»For monitoring:

qug-&';ﬁgﬁ%ﬁﬁﬁam fa 1011
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» Atmospheric dynamic mechanism of the extreme regi g .*
drought formation

» Regular pattern and future trend of extreme drought
events evolution with climate change

» Process characteristic and mechanism of a drought event
from beginning to drought disaster to the end , also, the
relationship between the atmospheric drought and
agriculture/ecological drought

» mprovement of drought index and its adaptability in
different regions

» Climate models and land surface models for drought
prediction, monitoring and research.

» Multisource data set and its sharing.
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O 4. Main points of CAMEX

Will be one of the CMA’s
major specialized profession

project in the next several
year

ofs [T 8 S5 2 MR T AR
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» Target

Of CAMEX

I The key research in TACT A o E
: science and technology. y :
ﬂ Model Observation Experiment |
: Mechanism /‘\T:> Data _ I
1 Prediction Num_elzlca_l s_lmulatlon :
1 Index Multidisciplinary technology and methods| |
: Physical characteristics :
! "
L. -

Business objectives: \

+ Development of numerical model for the core of
drought monitoring, forecasting, and warning of new
technologies, improving regional adaptability of
drought index.

+ Upgrading major drought impact assessments, in
particular the risk assessment of technical capacity

+ Includes historical drought drought-proof data and
integrated databases information

+ Arid meteorological observation layouts provide

scientific reference

/General objective:

+ Technology support: improve drought
disaster prevention, food security and eco-
security

+ Science: develop drought theory

+ Business application: to improve drought
monitoring and prediction and assessment
skills

o [T B S5 2 A -

Institute of Arid :;\




O Basic thought

% Take the major drought events
as the breakthrough, make
analysis of multiple cases,
summarize characteristics and
discipline, basing on
meteorological drought and
service for other areas.

Two key points, essentially

€ Drought: anomaly of
interaction between external
forcing and inner-atmosphere
— drought or flood

€®Drought disaster:
anomaly of the interaction of
atmosphere-landsurface —

soil, water, vegetation

Institute of And Meteorology, Chid Lanzhouw




Basic framework of CAMEX

~

2. Observation
experiment part
of CAMEX

4
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Sl SRRty
Ingifte of And Meteorology, Chid Lanzhouw

Physical mechanism of regional severe drought events and the
key technology of drought prediction .

Process characteristic and disaster-causing mechanism of
severe drought in an important region.

Influence of rainfall characteristic on drought duration and relief.

Improvement of arid land-surface model and arid and semi-arid
regional climate model in China.

Regional adaptability of drought indices and drought monitoring
of multi-source data fusion technology.

Technique development for drought risk assessment and
adaptive strategy.

Multi-source shared drought mformatlon system, and dro
monitoring, early warnln-




Comprehensive observation of arid/drought land-surface
process and boundary layer characteristics.

Synthesized experiment of drought disaster-causing.
Observation and experiment for influence of rainfall

characteristic on drought duration and relief.
Regional adaptability of drought.
Impact of water cycle on drought formation.
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The interrelationships within and among the five experim

g ~ Driving factors and
- 1.Drought land surface process dynamic mechanism | 5 pyoyght formation with

and characteristics of regional water cycle process.

atmospheric boundary layer. Physical mechanism >
\_ and Related parameters y

. P = | = N\
Physical and biological
significance of - . Theoretical basis\ Data of the background

the disaster-causing proces;/ K Theoretical basis —

2.The processes and mechanism Improv Monitoring £ Tl [Phaeses O elogln:

of forming drought disasters the relevant | and continue or lifting be impacted
' parameters |verification by the characteristics of

precipitation process.
B \zg\éilde theoretical basis and Prov:?’ /
reVision of drought indices quantitative indicatdfs

4 The regional adaptability
on drought index.

+Different emphasis Verification

erification

+Intercross

+Supported mutually

Provides the basis theory

vInterconnected and sh
ared

LGSO GO O LY S DYLEGE LT DAL e P Lanzghon

«== Enrich and complement
o, Wl :‘ = : 3]




Experiment
area
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Expected
results

1. Multi-layer interaction of atmosphere—
hydrosphere—biosphere on drought mechanism.

( Research )

2. Theory.
Models.

Multi-technigue for monitoring, prediction and
assessment

o =
( Experiment )

5. Multi-source drought information and data
platform.

. Talents and professional team.

ofs [T 8 S5 2 MR T AR
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Period for design and implementation

Total period: eight years (4 + 4 ).

2

2015-2018

2019-2022

calibration.

Model selection Results will be applied to practical

business

lower reaches
of the Yangtze

eLIDsd o' CAMEX-2
The first step test area: North China, Northwest China. The second E
| i i step test a
The data collection. Thg experimental will be perfected. p. :
The instrument Build models. area: the :
Complete technology research. middle and

Observation rver,

Built in data integration system
" The physical mechanism
gﬁff;fﬁfﬁﬁ The model is applied in the actual
e business

D o

EEEEEEEEEEEENEDRN
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O 5. Simple iIntroduction of |1AM

» A national specialized research
institute, and one of a main
research department under CMA.

» Focuses on arid/drought
meteorology, arid climate change
and its impacts on arid/ semi-arid
agriculture and ecological
environment and weather
disasters such as sand-dust
storm caused by drought.

» Pays much attention to the
development and application of
techniques for drought

monitoring and early warning.
o [T B S 2 TR T AT g .
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Annual precipitation: 314mm

Annual mean temperature: 9.8°C
Elevation: 1518. 3m
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Observational gn&f
.| experimental base stations of |
| S LAM— ' — i

Rainfed
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© Implementation of CAMEX.

© More deep collaboration with NCEP/NOAA
and other research institutes.

L,
" b
c L
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