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1. Title: Semi-arid Region Study
acronym: SARS

Starting date: Mar., 2006
Expected end date: Dec., 2010
URL: http://www.tea.ac.cn

Chair(s) and term dates: 

Chair: Prof. Congbin FU , begin in March 2006
Representative(s) to CEOP : 

Initial members of working group of CEOP semi-arid study
Congbin FU, Institute of Atmospheric Physics, CAS/China (Chair)

Jun Asanuma, Tsukuba University, Japan

Dave Billesbach, University of Nebraska,USA

David R.Cook, Argonne National Laboratory,USA

Azzaya Dolgorsuren, Institute of Meteorology and Hydrology, Mongolia

Jianping Huang, Lanzhou University, China

Pavel Kabat, Wageningeu University, Netherlands

Joon Kim,Yonsei University, Korea,

Toshio Koike , University of Tokyo, Japan

Huizhi Liu, LAPC, CAS/China

Tilden Meyers, NOAA/ARL,USA

Russell Scott, USDA-ARS Southwest Watershed Research Center

Jie Song, Northern Illinois University, USA 

Additional members from Africa, South America, Australia etc. TBD
2. Overall objectives and scientific agenda and background (page)
Goal of CEOP Semi-arid Region Study
 CEOP Semi-arid Region Study is a component of new CEOP on observation, analysis and modeling the water and energy cycle of semi-arid regions with the goal of 

· 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-soil-vegetation system in semi-arid regions;

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

· Impacts of dust aerosols on hydrological cycle and climate at regional and global scales.
Implement Strategies
· Beginning from Semi-arid Asia;

· Add a particular site over Loess Plateau in Northwest China;

· Initiating Asia and North America inter-comparison study;

· Analysis of all available reference sites of CEOP in semi-arid regions;

· Up scaling of site data from satellite observation;

· Development of land surface model and aerosol-chemical model specifically for semi-arid region
Background:

Semi-arid area is a transitive zone between arid continent climate and humid monsoon climate, which is very sensitive to the climate and human perturbation. The potential evaporation there excess the precipitation on annual average and the landscapes are characterized by dry climate, low vegetation cover, low nutrition content and low capacity of water conservation of the soil. 
These areas are most vulnerable in global environmental change. These areas are also known as the major source of dust aerosols, which not only directly causes serious damage to human health, agriculture and economics in regions, but also to other regions through long distance transport of huge amount of dust particles across the Pacific ocean and even North America. The dust aerosols also have significant influence on the regional and global climate through their radiative forcing. Upon deposited in the ocean, aeolian mineral dust is important to many biogeochemical cycles, including the growth of phytoplankton, which will influence the carbon cycle in the ocean.  Researches have also proposed an interaction process between dust aerosols and the hydrological cycle (Ramanathan,V., P.J. Crutzen, J.T.Kiehl and D.Rosenfeild, 2001).

Both the observation and numerical modeling have shown that an aridity trend  is occurring and will occur most significantly in the semi-arid regions under the global warming (Fu et al, 2000, Dai, 2003, Ma and Fu, 2005) 

On the other hand, the semi-arid region is also the one with most significant change of land cover under the development by humans. The human-induced land cover changes in this region have brought about further land degradation, the expansion of land under desertification, loss of groundwater reservoirs and the increase of dust storm frequency and so on. The large-scale destruction of natural vegetation by human activities would also influence the intensity of the summer monsoon and reduce the moisture transfer into the continent, which would enhance the aridity even more over the semi-arid regions (Fu and Yuan, 1999; Fu, 2003).

It should be pointed out particularly that current climate models have shown the highest bias error of simulated precipitation in summer over the arid and semi-arid Asia. (Fu et al, 2005).  It is perhaps mainly due to lack of knowledge of land surface process, especially of the hydrological process over arid and semi-arid regions in the land surface model. Currently the most hydrological modules in land surface model are developed and calibrated for use in humid areas. 

3. Major results so far (bullets). Please  include key publications when possible

Some Preliminary Results:
· Evaluation of data from Tongyu station,

including: diurnal, seasonal variation of basic variables, fluxes, near surface layer profiles, etc.

· Evaluation of data from several reference sites of North America;
· Some preliminary inter-comparison of Asia and America sites;
· Validation of several land surface models by using data from Tongyu stations;

· Operation of new reference site of Yuzhong over Loess Plateau beginning in April of 2006 and some preliminary analysis have been undertaken . 

Finished papers to be submitted to Advances in Atmospheric Sciences as a special issue.

1) Huang Jianping, et al., Development of the semi-arid climate and environment research observatory over Loess Plateau

2) Liu Huizhi, et al., Water, energy and 
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 fluxes over cropland and degraded grassland surfaces in a semi-arid area of Tongyu, Northeastern China 
3) Liu Huizhi, et al., Relationships between surface albedo, soil thermal parameters and soil moisture in the semi-arid area of Tongyu, in Northeastern China
4) Zhang Renjian, et al., Characteristics of elemental composition of PM2.5 in spring period in Tongyu, semi-arid region in Northeast China 
5) Zhang Lei, et al., Interaction of Atmospheric Aerosol and Temperature, Wind Fields

6) Zuo Hongchao, et al., Observational Study on Turbulent Transport Characteristics in the Surface layer over Semi-Arid Region of Loess Plateau

7) Dan li, et al., Use of a land surface model to evaluate the observed soil moisture of grassland at Tongyu reference site 
8) Li Xudong, et al, Effects of land use regimes on carbon sequestration in the Loess Plateau

9) Zuo Jinqing, et al., Ejections and Sweeps in the Atmospheric Surface Layer over Short Natural Grass in the Semi-Arid Region of Loess Plateau
10) Guo Weidong, et al., Validation of land surface model (NCAR/CLM3) in semi-arid region of China

4. Status in 2007

Please include key meetings held, new results, etc.
Planning activities: 
1) First meeting of CEOP-semi-arid study working group in August 2007;

2) A CEOP-MAIRS joint workshop of land surface-atmosphere interaction in semi-arid regions in Lanzhou, China in August 2007;

3) Meeting of initiating Asia-North America semi-arid region inter-comparison study project. 

Research activities:

1) Further evaluation  of  data from reference sites and comparisons among different sites of semi-arid regions and different ecosystems;
2) Development of land surface parameters for semi-arid region; 
3) Further validation of land surface models by using CEOP reference sites; 

4) Analysis of satellite data of phase I in related to activities 1 and 2;

5) Apply existed RCMs for semi-arid region simulation and identify the problems.

5. Plans for next 2-3 years

more general plans
· Analysis of phase II data of reference sites in semi-arid regions with coordinated satellite observations;

· Validation of land surface models and RCMs against the data of phase II;

· Development of a land surface model for semi-arid region, with particularly a new scheme of eco-hydrological process;

· Researches of impacts of dust aerosols on radiation, cloud micro-physics and hydrological process as well as the regional climate.
· Development of a coordinated enhanced-observational study in arid/semi-arid Asia by integrated all observation networks in this zone in addition to CEOP reference sites.  

6. Interactions with other Groups

        Desired and actual with other RHPs, models, crosscuts, DM, global projects, GEWEX groups, WCRP groups, etc.

· Development of potential mechanism to work with RHPs, cross cuttings, et al;

· Fully cooperation with data and modeling groups, especially the development of arid/semi-arid region land surface model and application of regional model application in semi-arid region;

· Collaboration with crosscutting group of extremes in study of frequency of extreme droughts in semi-arid regions in the aridity trend;

· Collaboration with aerosols group in the study of dust aerosol and impacting on climate and hydrological cycle;   

· Cooperation with MAIRS of ESSP with particularly the coupled  human-natural system in semi-arid Asia.   
7. Planned and potential contributions to the GEWEX roadmap

include accomplished contributions (2007) as well as future contributions

Contribution to GEWEX Road Map
· Produce consistent research quality data sets of two CEOP reference sites( Tongyu and Lanzhou) for use in climate system analysis and model development and evaluation in semi-arid region;

· Understanding and quantify the contributions of water and energy cycle in climate feedback based on semi-arid study;

· Improve predictive capability for key water and energy variables through improved parameterization of eco-hydro-meteorological processes in semi-arid region;
8. Planned interactions with other research, application and user communities

Include planned meetings, sponsored special sessions at national and international meetings

· Undertake joint activities with operational services, related ESSP projects, and to demonstrate the value of researches in water resources and land use management in semi-arid region;

· Interaction with EU-ADAM project in the policy development of adaptation to aridity trend in the Inner-Mongolia region  .
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