  

4. ISOTOPES 

  

1. Cross cutting studies  

  

Title, acronym: Isotope Cross Cut Study (ICCS)
Starting date:
Expected end date:
URL: http://atoc.colorado.edu/~dcn/SWING
Chair(s) and term dates: David Noone and Kei Yoshimura
Representative(s) to CEOP : David Noone and Kei Yoshimura

  

2. Overall objectives and scientific agenda and background (page)  

  

The isotope cross cut study (ICCS) contributes CEOP by facilitating isotope studies, and to allow (presently) non isotope studies within GEWEX/CEOP to be enhanced by knowledge of isotopic constraints. The ICCS includes modeling (both validation and assessment), process studies from in situ and remote sensed data, and integration with other CEOP Elements.  

  

Currently, only a modeling research group called Stable Water Isotope Intercomparison Group (SWING) is active. SWING aims to use water isotope information to understand water cycle processes and to quantify their role in climate and climate feedbacks. SWING incorporates an intercomparison of current state-of-the-art water isotope general circulation models and related observational isotope data. It brings together scientists with a common wide range of interest in both modeling and measuring stable water isotopes (H218O, HDO) and its application to earth system problems with a special focus on atmospheric hydrologic balance and water movement in the land surface. Recent developments in satellite observational capability have allowed water isotope measurements and have become an integral part of SWING.  

  

  

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

  

l        Comparison of SWING model output and ice core measurements over Antarctica validate models and provide guidance for interpreting ice core measurements in terms of temperature and other climate parameters.
Masson-Delmotte, et al. A review of Antarctic surface snow isotopic composition: observations, atmospheric circulation and isotopic modeling. Journal of Climate, submitted, June, 2007.  

l        Satellite observation of HDO/H2O ratio used to identify dominant evaporation/precipitation cycles and evaporation of falling rain (See overview in upcoming GEWEX Newsletter)
Worden, J. R., D. Noone, K. Bowman and TES Team Members, Importance of rain evaporation and continental convection in the tropical water cycle
Nature, 445, 528-532, doi:10.1038/nature05508, 2007.  

l        Comparison of SWING models with TES satellite observations shows strong differences in convective transport of water in the tropics, which has important implications for the modeled water and energy balance.
Noone, D. Assessing global model hydrology with simulations from the Stable Water-isotope Intercomparison Group Research Activities in Atmospheric and Oceanic Modelling, J. Cote (Ed.), Report No. 36, World Meteorological Organization, 4-21, 2007.  

l        Trends in atmospheric water isotopes simulated by SWING models from 1870 to 2000 are attributed to changes in large scale advection, local source strength and convective mass flux. Results are consistent with recent results from IPCC model simulations and demonstrate that isotopes are a useful way to monitor hydrologic change.
Noone, D., 130-year trends and variability in the isotopic composition of meteoric water from the Stable Water-isotope Intercomparison Group experiments. EOS Trans. AGU, 87th Fall Meet. Assem. Suppl., Abstract B11E-02, 2006.  

  

  

4. Status in 2007  

  

With SWING Phase 1 experiments complete, initial planning for a Phase 2 experiment sets is underway. Due to availability of new high quality satellite data, the scope of the experiment can extend naturally to more detailed analysis of cloud processes. The Phase 1 experiments focused on mean quantities as basic validation of isotopic modeling and capturing primary aspects of the hydrologic cycle. The Phase 2 experiments aim to target understanding the isotopic hydrology under perturbed conditions and in associated with variability in cloud and surface exchange processes.    

  

Along with the original three global models participating in the intercomparison, additional groups are beginning to contribute simulations using the original Phase 1 protocol, although this has been slow to begin due to ongoing in-house validation of new models. A related effort to constrain existing isotope models with observed meteorology (Reanalysis, for instance) has been underway by a small number of groups and is potentially useful new direction within SWING. 

  

In response to requests from users of the existing archive data, SWING will strive to make simulations available for both warming scenarios (double CO2) and for glacial periods. These simulations will satisfy the need to use model isotope output as constraints on global and regional water budget calculations for these epochs.  

  

  

5. Plans for next 2-3 years  

  

New research items of ICCS include:  

· On going development of “isotope reanalysis” for the 20-th century, especially 1958 onward.  

· Developing framework for new regional scale isotope models likely to be available in next few years.  

  

In this context ICCS will:  

· Continue to host and maintain model output database for SWING (stable water isotopes intercomparison group) and community members  

· Analyze results in a summary paper  

· Compile observational datasets for comparison  

· Develop satellite climatology of isotopes in atmospheric vapor  

· Establish group Phase 2 experiment based on SWING member interest, and wider community interest  

  

  

6.  Interactions with other Groups  

  

Since the isotope information provided through ICCS/SWING is of great utility for diagnosing cloud processes and surface exchange in models and in nature, there are many opportunities to work with other groups, which are not presently being exploited. An example of success was the iPILPS project while used land models from the SWING models and others to assess surface energy and water balance with isotopes.   

  

Within IGBP the BASIN project (now BASIN2) bring together groups mostly working at field sites working with water and carbon isotopes. SWING has close contact with this group and continues to interact with them though provision of data and modeling. Many of the BASIN sites and individual investigators are involved in RHPs. There is an opportunity to compile a “GEWEX” isotope database that brings together these measurements.   

  

SWING models are global and there is a clear linkage to the Global Models cross cutting study and the Land Surface Models cross cutting study.  

  

  

7. Planned and potential contributions to the GEWEX roadmap  

  

GEWEX Objective 1: Produce consistent research quality data sets complete with error descriptions of the Earth's energy budget and water cycle and their variability and trends on interannual to decadal time scales, for use in climate system analysis and model development and evaluation.  

  

ICCS will continue to provide to the community isotope datasets from models and associated compiled observations. Mismatch between isotope models and observations provide an alternate view of model errors, and isotope gives insight to the mechanisms controlling variability.  

  

  

GEWEX Objective 2: Enhance the understanding of and quantify how energy and water cycle processes contribute to climate feedbacks.  

  

Continued analysis of existing an forthcoming ICCS/SWING simulation results and isotope data  aims to improved understanding of hydrologic processes – specifically cloud processes and land surface exchange.  

  

  

GEWEX Objective 3: Improve the predictive capability for key water and energy cycle variables and feedbacks through improved parameterizations to better represent hydrometeorological processes, and determine the geographical and seasonal characteristics of their predictability over land areas  

  

The ability of global models to provide prediction is improved by requiring higher standards of model parameterizations as is required for isotope simulation. The ICCS/SWING intercomparison works to understand the differences in model hydrology though the isotopic information.  

  

  

8. Planned interactions with other research, application and user communities  

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

  

The largest user of SWING results continues to be the biogeochemical community (associated with BASIN 2). This will continue though provision of data and modeling capabilities. SWING and other related global isotope modeling will be featured at an upcoming BASIN2 workshop on global scale mapping of isotopes.  

  

9. Other  

