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Why semi-arid region?

® The region, most vulnerable due to dry climate,
low vegetation cover and nutrition content and
low capacity of the water conservation;

® A transitional zone, most sensitive In
response to both human perturbation and
climate change.

® e.g. significant aridity trend and
Increasing dust storms due to both land use
and climate variation, with potential impacts
on the hydrological cycle, as well as climate.

® A region having less knowledge in land
surface process and their modeling.




Proposed overall objectives of
CEOP Semi-arid Region Study

Contributions to understanding the water
and energy cycles of semi-arid regions
and their role in climate system

by globally integrated analysis of CEOP
reference sites data, satellite
observations and the model outputs

Assist In better prediction of climate and
water resources and their management
In semi-arid regions where the shortage
of water supply is crucial




Research Agenda

Atmospheric boundary layer physics and
dynamics of semi-arid regions;

Water and energy cycle of air-soll-
vegetation system in semi-arid regions;

Improvement of parameterization of land
surface process for semi-arid region to
be coupled in climate models;

Impacts of dust aerosols on hydrological
cycle and climate at regional and global
scales.




Potential reference sites for Semi-arid CEOP study
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€ Mergence of CEOP and MAIRS semi-arid studies;

@ International Dryland Workshop, Changchun, China,
23-25 July, 2009;

@ Kick-off of the Sino-US joint research project “A
Comparative Study on the Interactions between
Atmosphere-Land-Water in the Semi-arid Regions of
Asia and North America”;

€ An initiative and pilot experiment of coordinated
observation in arid/semi-arid regions of China (2008,
2009);

@ Collaborated studies with CEOP elements...
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@ International Dryland Workshop,
Changchun, China, 23-25 July, 2009;



The 2nd MAIRS/CEOP-SRS International

Workshop on Dryland Study

Co-organized by: MAIRS, CEOP/SRS
Co-sponsors: CAS, MOST, NSFC
July 23-26, 2009, Changchun, Jilin, China

Key issues discussed :

®observation and data quality control

® |land surface processes

® dryland hydrological cycle

® data assimilation and regional climate modeling
® dust aerosol and regional climate

®climate change impacts on dryland and
adaptation/mitigation strategies.

Scientific Committee: L ocal Host:
Prof. Congbin Fu (Chair) Local Host: Jilin Provincial
Institute of Atmospheric Physics, Meteorological Bureau, CMA

Chinese Academy of Sciences
E-mail: fcb@tea.ac.cn



RS International Woﬂmhop
ian Ilrylaml Study

July 23-26, 2000
I, Changchun City, Jilin Province, China .

nized by: MAIRS, RCE-TEA
ors: CAS, MOST, NSFC
D"—'m 1ol Matoorologleal Burrs

Over 40 scientists from Asia, Aus., US and EU attended the workshop.



Meeting room at Tongyu station
Climate, scientific issues, instruments, managements...
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Field investigation at Tongyu station...
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@ Kick-off of the Sino-US joint research
project “ A Comparative Study on the
Interactions of Atmosphere-Land-
Water In the Semi-arid Regions of Asia
and North America”;



Sino-Us joint research project
“A Comparative Study on the Interactions of

Atmosphere-Land-Water in the Semi-arid
Regions of Asia and North America”

v'The project is jointly led by Prof. Congbin Fu in
Chinese and Prof. Robert E. Dickinson in the US
side with participation of 9 Chinese and 6 US
members.

v The research period of the project is from January
2009 to December 2011.




Prof. Jie SONG (Northern lllinois Uni., USA):
Modeling impacts of land use change and agricultural
management on soil carbon




The location of the sites in China and the US
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The basic condition of the reference sites

Altitude

Canopy

Rain

Site (m) Location Cover (m) ( mm ) Data
Tongyu G 184 44.42,122.87 Grassland <0.1 404.3 2002/10/01 - 2006/12/31
Tongyu C 184 44.42,122.87 Cropland 0-1.2 404.3 2002/10/01 - 2006/12/31
Neimeng 1187 43.55,116.68 Grassland 05-0.6 350-450 2004/01/01 - 2004/12/31
Haibei ~3400 37.5,-101.4  Grassland 580 2004/01/01 - 2004/12/31
Fort Peck 634 48.31,-105.10 Grassland 0.2-0.4 ~500 2004/01/01 - 2007/12/31
Brookings 510 44.35,-96.84 Grassland 0.2-0.4 ~ 600 2004/04/09 - 2007/12/31
Cottonwood 744 41.16,-96.47 Grassland 0.2-0.4 2006/11/14 - 2007/12/31
lone 129 38.41,-120.95 Grassland <0.67 229-494 2004/01/01 - 2007/12/31
ARM 314 36.61,-97.49 Cropland 0-0.5 552-901 2004/01/01 - 2007/12/31
Santa Rita 1120 31.82,-110.87 Cropland 2.5 330 2004/01/01 - 2007/12/31
Kendall 356 31.74,-109.94 Grassland 0.5 356 2004/05/06 - 2007/12/31




Actual evaporation: EP = LE /(2.5008 - 0.002374* Ta) -10°®
Potential transpiration: ET Use FAO Penman-Monteith equations
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The red maps are the sites in china(year2003, year2004)
The blue ones are the sites in North America(year2004, year2005, Year2006)



Modis Remote Sensing Estimation

Net Radiation
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Modis Remote Sensing Estimation

Latent Heat Flux
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Planned activities in 2010...

A Joint workshop to be hosted in the U.S. Argonne
National Laboratory in June 2010.

Topics: comparative studies of energy budget and water cycle;
development of land process scheme in semi-arid region;
Interaction between land surface-vegetation-atmosphere, and
feedback of aerosol-cloud- precipitation.

Visit a couple of field stations owned by the Argonne
National Laboratory, Nebraska University, and
Arizona University.



€ An initiative and pilot experiment of
coordinated observation in arid/semi-
arid regions of China (2008, 2009);



Key Science Questions

€ \What are the important characteristics of land—
atmosphere interactions over arid and semi-arid
regions in China?

®\What are the fundamental relationships between
processes at local and regional scales?

®\What are the relative roles of land use/land cover
change (LULC) in controlling North China
droughts and other environmental problems?



Coordinated Stations in Arid &
Semi-arid Regions of China
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. What do we get from these stations?




“oordination of the flux networks

s Coordination of various stations, data exchange &
synthetic analysis are essential 1ssues.

s Quality assurance & data comparability (accuracy &
representability) are vital for flux networks.
= Eddy-covariance flux calculation. A standard method 1s
necessary for all flux sites.

= Data Quality Control / Quality Assurance. A data
assessment system 1s needed for synthetic analysis.

s Flux data Gap-Filling Interpolate data gaps produced in
unfavorable conditions with proper models.

s Especially in difficult conditions. .. =
&) \\1:' A\
‘l‘\
J Wang, 080627 {_§\ .




—

choordinated observational study 1n
arid & semi-arid regions of China

m Land surface processes, esp. surface-atmosphere
exchanges of energy, H,O & CO,, and related
characteristics of ASL on different surface of And &
semi-arid regions;

m Scaling methods (point observation to regional scale,
assimilation & spatial interpolation) 1n land surface
studies of arid & semi-arid areas;

m Parameters ascertainment and parameterization
methods 1n land surface models; comparison study 1n
regional models.

Coordination & Cooperation ...

J Wang, 080627



v'The period of the pilot experiment is from
July 1st to September 30th, 2008.

v'Before the start of the pilot observation, we
had conducted the calibration of Li-7500
sensors for CO, and H,O fluxes
measurements at 12 stations and upgraded
on-line processing software.
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QA/QC of fluxes data...

€ Processing and quality control of EC flux data are
very important.

€ Due to the complexity of the issue, the difference of

method of processing can cause the bias more than
10%.

€ Normal instruction and recommend of standardized
method are scarce in China.



Flow chart for EC flux data process and QC

Raw data (10Hz/20Hz)

Conversion of TOB3/TOB2—>TOB1

data format

TOA5—>TOB1

Statistical method
(std)

Despike

Physical threshold
Flag of abnormity

Coordinate rotation

EdiRe

Calculation of Stationarit
Process and QC Y

Correction of H20 and CO2 lag Humidity Correction
(H)

WPL correction
(LE and Fco2)

Calculation of flux

Control by spike number and stationarity

Fitting by cubic spline curve, statistical filtering
Further QC based on residual and raw sequence

of flux data

Control by rainfall data

Appropriate interpolation of missing data
JWang, 080717 (Piecewise Cubic Hermite Interpolating Polynomial) | 5,




Step of data processing and quality control

1. Conversion of data format
2. Data processing and quality control using EdiRe

3. Further quality control of flux data

JWang, 080717

34



Further quality control of flux data

€ Control by statistical variables
€ Data filtering based on the characteristic of flux data
€ Appropriate interpolation of missing values

€ Impact on flux data by rainfall

J Wang, 080717
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Fco2 of Arou after appropriate interpolation

Blue: raw sequence
Red+Blue denotes new sequence after interpolation
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Fe(mg m2 s'1)

Red: Final sequence after further quality control
Blue: Raw sequence before further quality control
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Impact on flux data by rainfall (Fco2 of Miyun station)
(Blue points mean rainfall events; Red symbols mean

abnormal flux data)
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Share of Pilot experiment Data

 Flux Data and Bounding Layer
Meteorological Data;

o Satellite Remote Sensing Data ;

e Simulation Results by Regional Environment
Model



http://observation.tea.ac.cn
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A wide range of data products have been
released to all participants including field
observations, products of land surface
assimilation and related regional models’
output, Satellite data, etc.

After evaluation of this pilot experiment, this
coordinated observation will remain for a
longer period.

Continues in 2009, from June 1st to Sept. 30th. The

Involved stations with fluxes measurements have
Increased from 14 to 19...




&®Collaborated studies with CEOP
elements...



CEOP Reference site Tongyu and Lanzhou

( Annual Precipitation 1961- 1999

50+

20+

Tongyu
44.4ZN, 122.87TE
Elev: 184 m
Precip: 404

Lanzhou

Lat: 35.32N,
Lon: 104.09E

Precip—381.8-mm
Elev: 1874.1m

on China-logss plateau
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In-situ data:

Tongyu Station (degraded grassland), enhanced observations during
EOP3, 4 (1st Jan. 2003—31st Oct., 2004)

8 Numerical models of CEOP:
(model grid point corresponding to Tongyu (44.375°N,122.5°E))

*BMRC (Bureau of Meteorology Research Centre, Australia)

®CPTEC (The Center for Weather Forecasts and Climate Studies, Brasil)

*ECPC—RII (Experimental Climate Prediction Center (ECPC) — Reanalysis Il (RIl), U.S.A, with
University LSM ver.2)

*ECPC—SFM (Experimental Climate Prediction Center (ECPC) —Seasonal Forecast Model
(SFM), U.S.A)

*JMA (Japan Meteorological Agency, Japan)

*MSC (Meteorological Services of Canada, Canada)

°Stdd

*UKMO (United Kingdom Meteorological Office, United Kingdom)

*NCEP (National Centers for Environmental Prediction, U.S.A)

Horizontal resolution: 1.25x1.25, vertical resolution: surface, 2m, 10m,
850hPa. 700hPa. 500hPa. 300hPa, and 200hPa.
From Oct. 2002 to Dec. 2004, every 6h




Relation of seasonal variation between heat fluxes and precip. (Tongyu)
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Coordinated Stations 1n Arid &
Semi-arid Regions of China

Evaluatlng global/reglonal model outputs in collaboratlon with

CEOP/modeling session based on the coordlnated observatlons...
r g " or S T




Collaborative studies with CEOP/WEBS...



Soll Moisture Observations by Ground-Based
Stations and Satellites in Asia

Ichirow KAIHOTSU(Hiroshima U), Toshio KOIKE(U Tokyo), Hideyuki FUJII (JAXA) and
Kazuaki SHIRAISHI (Hiroshima U.)

Soil moisture monitoring by AMSR-E (AQUA)

Freguency 6.9 10.65 18.7 238 36.5 89.0
(GHz)

Ground 43 29 16 18 8.2 3.5
solution

(km)

Bandwidth 350 | 100 200 400 1000 3000
(MHz)

Polarization Horizontal and wvertical

Observation 1,450 km
swath

Absolute
accuracy 1K{1g) target

AMSR-E (Advanced Microwave
Scanning Radiometer-EOS) of
AQUA (EOS Aqua Launch : May 4,
2002). AMSR-E in PM Orbit

APN, Drought WG of AWCI Banghok May 16, 2009




Aqua AMSR-E Soil Moisture (Koike V5.22)
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Soll moisture estimation by AMSR-E in Asia

APN, Drought WG of AWGI Bangkok May 16, 2009



Fu Congbin, Guo
Weidong. 2008.
“Regional Climate
Studies of China”,
Chap. 5: “Aridity

REGIONAL CLIMATE STUDIES
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of China
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