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1.
INTRODUCTION AND OVERVIEW
The Coordinated Enhanced Observing Period (CEOP) is an element of World Climate Research Programme (WCRP) that was motivated by the international efforts of the Global Energy and Water Cycle Experiment (GEWEX) to measure, understand and model the water and energy cycles within the climate system.  Dr Jürgen Fischer, Head of the Institute for Space Sciences at the Free University of Berlin had agreed to host the meeting with support from Dr Einar-Arne Herland and Professor Hartmut Grassl, of the European Space Agency (ESA) and the Max Planck Institute for Meteorology (MPI), respectively.  The meeting was hosted by Dr Fischer from 2 to 4 April 2003, at the Harnack House facilities of the Max Planck Society, in Berlin, Germany.  Professor T. Koike, the Lead Scientist for CEOP, welcomed the participants on behalf of Dr David Carson, Director of WCRP and Dr Soroosh Sorooshian, Chairman of the GEWEX Scientific Steering Committee (SSG).
1.1
Implementation Strategy Overview
Professor Koike briefly summarized the CEOP implementation strategy for the participants.  CEOP is seeking to achieve a database of common measurements from both in situ and satellite remote sensing measurements, as well as matching model output that includes Model Output Location Time Series (MOLTS) data along with four-dimensional data analyses (4DDA; including global and regional reanalyses) for a specified period. Carefully selected reference stations are linked closely with the existing network of observing sites involved in the GEWEX Continental Scale Experiments (CSEs), which are distributed around the world.  The measurements from these sites are being developed into composited datasets.  These datasets are critical to the achievement of CEOP Science goals particularly those that relate to the methodology CEOP will use in applying enhanced observations to better document and simulate water and energy fluxes and reservoirs over land for water resource applications.  The CEOP international research project to validate and assess the capabilities of climate models in simulating physical processes in monsoon regions around the globe is also dependent on the coordinated CEOP datasets. A key element of the CEOP implementation strategy includes exploitation of satellite data, which focuses on data collection, visualization, integration and analysis.
1.2
CEOP Connections to WCRP and IGOS-P
Dr Gilles Sommeria, speaking on behalf of the Director of WCRP, reaffirmed the fact that the requirements of GEWEX, the Climate Variability and Predictability (CLIVAR) initiative, the Climate and Cryosphere (CliC) Project and the other WCRP core projects as well as the climate research community at large seem to have been taken fully into account in the CEOP implementation strategy.  This reality is manifested in the plans for CEOP to assist research into the global atmospheric circulation and changes in water resources.  That CEOP will serve numerical modeling and analyses needs was also highlighted in the opening session.  Dr Rick Lawford noted that by being selected as ‘the first element of the Integrated Global Water Cycle Observations (IGWCO)’ theme within the framework of the International Global Observing Strategy Partnership (IGOS-P), CEOP has been recognized as an important scientific effort by the broad association of international organizations which make up the Committee on Earth Observation Satellites (CEOS).
1.3
Internet Access to the Meeting Agenda and Presentations
More specifics about CEOP and the Implementation meeting can be found through the CEOP Internet site: http://www.ceop.net by clicking on “meetings”.  Through the assistance of the CEOP Coordination Office in Tokyo, all of the presentations at the meeting, as referenced in the body of this report can be accessed directly on the Internet at: http://monsoon.t.u-tokyo.ac.jp/ceop/meeting.html   
by clicking on the presenter’s name.

1.4
Format and Scope of the Meeting Report
Each action identified in the report is referenced with a sequential identification number designated in the form of “action A1, A2, etc.”, to simplify the process of referring to any specific item in the process of review and update of the report.  The dates for accomplishing these actions were goals set at the time of the meeting, but it was understood and accepted by the participants that, in all cases, additional factors may intervene to alter the priority and timing of completion of any one specific item.  An on-going process of coordination and review of work in CEOP, through regular monthly teleconference calls, was agreed to at the meeting.  This process will continually address the most important implementation issues and their timeline for accomplishment.  Each of the main items discussed have kept their lineage to a related topic in the CEOP Implementation Plan as established earlier.  The Plan, which was finalized following recommendations formulated at a CEOP Implementation Workshop held at the Goddard Space Flight Center (GSFC) in March 2001, was published in May 2001 and can be found at: http://www.gewex.com/ceop/ceop_ip.pdf.

The actions and recommendations, which are identified in this report, came out of the presentations and discussions at the Second Formal CEOP Implementation Planning meeting.  The items are presented for review and comment.  The underlying concept is that a set of activities had been endorsed by the CEOP SSC at the initial CEOP Kick-off meeting held in Tokyo from 6-8 March 2002.  These actions became an initial CEOP action plan for the next year to be organized through the CEOP Coordination Office and the International Coordination function. The coordination activity has been assisting the CEOP SSC and the CEOP Working Groups and other implementing individuals and groups, to set priorities for the completion of relevant milestones and has established a series of international conference calls as a regular (monthly) review procedure for ensuring that the work is undertaken in an integrated manner that has resulted in an orderly advancement of the main goals of CEOP. Through this mechanism the SSC Chairman and the CEOP Lead Scientist have been able to adjust the implementation priorities as required while maintaining oversight of the overall status of CEOP progress.  The CEOP Coordination unit has been responsive to the SSC and the CEOP Working Group Co-Chairs in their efforts to meet their responsibilities.
Several of the actions and recommendations agreed to at the meeting have, therefore, been undertaken in an order and manner that was modified through the on-going CEOP implementation and review process just outlined.  Where it was consistent with the content of the report updates of actions have been added for completeness based on subsequent effort, meetings, workshops, discussions and other related events.  The report, therefore, gives a summary and overview of most of the activities on-going in CEOP up to the current time.  It may still be necessary, however, to request minutes of the regular CEOP conference calls to know the specific stage of completion of any specific action or recommendation noted in this report.  These can be obtained from the Ms Akiko Goda goda@hydra.t.u-tokyo.ac.jp at the CEOP Secretariat at the University of Tokyo.

A list of participants is given in Appendix A, the agenda has been attached in Appendix B, and a list of acronyms is given in Appendix C. Please contact S. Benedict: seb@www.wmo.ch with any comments or questions about this report.

1.5
Plans for the Third Formal CEOP International Implementation Planning Meeting

It was agreed that the next (Third) CEOP Implementation Planning meeting would take place from March 10-12 2004 at the University of California,  Irvine, California, USA.  
1.6
Overall CEOP Organization/Coordination

The existing projects and sub-activities in CEOP have been grouped under five main scientific and technical thrusts namely Water and Energy Simulation and Prediction, Monsoon Systems, Satellite Data Integration and Data Management and Model Output Development.  A Science Steering Committee (SSC) has been established to guide the work of the five main working groups and a CEOP Advisory and Oversight Committee (AOC) has been organized to provide additional oversight and connections to the main supporting agencies.  A CEOP Coordination unit has been established, which consists of an International CEOP Coordination Office funded by Japanese Government Agencies and an International Coordinator Function partially supported by USA and Japanese sources.  This structure is depicted in Figure 1.
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1.7
WCRP/GEWEX Strategy and Goals relevant to CEOP

CEOP is heavily entrained into the activities that have been undertaken by the GEWEX Hydrometeorology Panel (GHP).  CEOP has taken advantage of the five most comprehensive GEWEX Continental‑Scale Experiments (CSEs) namely, GAPP (Mississippi River Basin), BALTEX (Baltic Sea region), MAGS (Canadian Mackenzie River Basin), LBA (Amazon region) and CAMP (Asian monsoon region). CEOP is assisting GEWEX to demonstrate skill in predicting variability in water resources and soil moisture on time scales up to seasonal and annual as an element of WCRP's prediction goals for the climate system.  Implementation of CEOP was also prompted by the continued evolution of the current suite of operational meteorological satellites and the timing of a new generation of Earth observing satellites, as promoted by the Committee on Earth Observation Satellites (CEOS). By exploiting these new tools and the progress being made by the individual GEWEX CSE’s, in cooperation with their National Numerical Weather Prediction (NWP) Centers, CEOP is proving that a great deal of scientific benefit can be derived from a more coordinated observation period that leverages off of the large investments of intellectual and economic resources and adds value to the existing infrastructure.
Drs J. Roads (GHP), B. Goodison (CliC), H. Cattle (CLIVAR) and R. Lawford (IGOS) as representatives of research group within WCRP and the broader international water cycle research community, jointly focused further on how CEOP is developing within a broad international science framework.  The application of data from the GHP CSE’s; the concept for a CEOP and CliC joint effort to improve understanding of the role of cold regions precipitation in the global water cycle; the connection to CLIVAR to enhance the ocean component of CEOP and the role of CEOP in the IGOS-P Water Theme were all sited by these guest speakers at the meeting as important steps that have begun to evolve over the past year in CEOP.  This work shows that CEOP is being responsive to the challenges and priorities that relate to variations in the earth’s water and energy budgets and the cycling rate of the hydrological cycle as posed by the International Panel on Climate Change (IPCC).  To do this CEOP has increased its interaction with the main components of WCRP and other international organizations and efforts that are focused on the measurement, understanding and modeling of water and energy cycles within the climate system. 

1.8
CEOP links to the Third World Water Forum (3rd WWF)

To broaden the impact of CEOP further Koike reported at the meeting that plans were in place for a symposium and a set of workshops that were planned and held by the National Space Development Agency of Japan, Earth Observation Research Center (EORC) with the Committee on Earth Observation Satellite (CEOS) and other National Agencies.  These events were designed to contribute to the need for increased cooperation and collaboration with the world's space agencies and related international organizations.  The meetings were planned to take place at Awaji Island, Japan over the period from 12-14 March 2003.  Particular emphasis was to be placed on the problems connected with the exploitation of data from space platforms, and how they can be made of maximum assistance to the various user communities.  The initial outcome of these activities was to then be presented at "The Third World Water Forum" (3rd WWF) that was scheduled at Kyoto/Osaka, Japan from 16-23 March 2003.


Subsequently it was reported by Koike that the 3rd WWF was a major success and that the two important sessions related to Climate Variation and Water and the IGOS-P Water Theme contained a number of references to CEOP/WCRP/GEWEX.  In addition a paragraph that dealt directly with the prediction and monitoring of the global water cycle was accepted as part of the Official Declaration from the 3rd WWF.

1.9
CEOP links to Agencies


The underlying basis for CEOP discussions with Agencies was discussed in terms of the fact that CEOP is evolving as a unifying and integrating framework supported by the Scientific Community, Space Agencies and Modeling Centers that is designed to leverage off of existing and future initiatives underway or planned within current climate research criterion.  CEOP will want to influence plans and funding priorities by showing the efficiencies to be gained through the coordination of the collection, processing and application of field data, satellite products and model outputs, without ever promoting a separate “CEOP” project/initiative in any one of these realms.
CEOP has been timed to take account of the fact that data have begun to arrive from the first of the new series of earth system satellites.  This group of satellites includes several, which have already been launched such as TERRA, TRMM, AQUA, ADEOS-II and ENVISAT, and others, which are planned.  The operational satellites are also of critical importance to on-going and planned GEWEX initiatives.

A basic agreement has already been reached for continued support of on-going work within NASA to CEOP, through a letter from the Director of WCRP, Dr David Carson, to the Associate Administrator of the Office of Earth Science, Dr Ghassem Asrar.  The upgrade of the Global Land Data Assimilation initiative was highlighted as an example of the type of work that could be of specific importance.  Other work at NASA that was noted as being central to the continued development of CEOP included the CEOP Inter-Monsoon Model Study (CIMS) model physics studies taking place at the Laboratory for Atmospheres at the Goddard Spaceflight Center (GSFC).  The work at the Data Assimilation Office (DAO) was also emphasized as an important component of CEOP research that needed to be continued.     

The background on the commitment by NASA to provide sub-setted satellite system data to CEOP was outlined with respect to the connections and authority established for this commitment by way of CEOS.  There is agreement to ensure that proper connections are made at the Jet Propulsion Laboratory and GSFC to enhance the prospects of CEOP receiving the satellite data. These agreements with NASA and NOAA have established an important initial step in the development of a formal framework within which CEOP Satellite Data Requirements will be recognized and responded to by the USA.

Similarly, support the efforts at the University of Tokyo (UT), at NASDA and at JMA related to data integration, Land Data Assimilation and Data mining, which will be applied to CEOP technical development is being supported by Japanese Government funding Agencies. The details include processing of GLI visible and IR imaging data by NASDA that will be sub-setted and integrated with the MOLTS and Gridded Data from JMA and other Centers and with the CEOP Reference Site data.  The GLI data processing will provide a template for how MODIS-type data might be handled to meet CEOP requirements.  JMA and UT are using this support to begin development of an improved LDAS capability.  A 30 terra byte disc expansion node is also to be supported for addition to the existing 500 Terra Byte data handling system at the Institute of Industrial Science.  The new disc space will be used specifically for the handling of CEOP sub-setted satellite data and integration processes.  The teams of researchers at UT, NASDA and JMA led by Drs Kioke, Matsuura and Nakamura respectively were commended for promoting support of this work that is necessary for CEOP to achieve its main goals.
Dr Herland of ESA and Dr Schmetz of EUMETSAT each announced that there was support within their Organizations for CEOP.  Dr Herland noted that all ENVISAT instruments have been completely activated and that their performance up to now is highly satisfactory.  An ENVISAT Validation Workshop was successfully accomplished in December 2002, where the release of many of the systems data products was authorized along with approval for the start of initial operations at end 2002 for a specific set of products and services and the progressive phase-in of various user groups.  CEOP requirements for ENVISAT data are being established for the first CEOP annual cycle enhanced observing period (1 October 2002 to 30 September 2003) and extending through the final phase of the observational period up to the end of 2004.  CEOP also requires data from EUMETSAT satellites including from METEOSAT’s 5 and 7 and from the first Meteosat Second Generation spacecraft, MSG-1.  The MSG-1 spacecraft is to be named METEOSAT-8 when it becomes operational and although, various instrument data will be available at different times beginning at the end of the first quarter of 2003, full operational service is foreseen by end of 2003.  The CEOP Science Steering Committee (SSC), Chaired by Dr Grassl considered the issue of further follow-up with regard to CEOP requirements for satellite data and specific actions were noted for completion on this matter in due course (See Item 2., below).

The issue of more clearly articulating the CEOP Satellite data needs was addressed and subsequent action was taken to summarize the CEOP request in a tabular form.  Appendix D includes attachments, which are an initial effort to convey in a concise manner what CEOP is requesting from Space Agencies.  
2.
CEOP SCIENCE STEERING COMMITTEE (SSC) DELIBERATIONS

Dr H. Grassl, SSC Chairman, convened a working session of the CEOP SSC to address a number of issues including establishing a conference call process to address and follow-up on CEOP science issues and actions as they arise; reviewing CEOP science objectives and encouraging a continued re-evaluation and advancement of CEOP science foci; ensuring appropriate representation of CEOP science on WCRP modeling and observational councils; strengthening connections to other elements of WCRP especially GEWEX, CLIVAR and CliC for support of CEOP contributions to improved seasonal predictions that includes broader ocean and cold region sciences issues; outreach to other international groups including an expanded emphasis on international participation and contributions to issues related to sustainable development; and the time and the venue of the next (third) CEOP Implementation Planning Meeting. 

2.1
SSC Working Arrangements
The SSC has as a main role in CEOP to hold periodic reviews of CEOP science that will take the form of teleconferences, brief meetings and broader CEOP Science Workshops.  To fulfil this role, the SSC will establish a process whereby it can address CEOP science issues as they arise through formal conference calls, which will be planned in advance and include specific topics for discussion and resolution.  As part of this activity the Committee will ask the CEOP Working Group (WG) Chairs to provide background for the topics of interest and to participate in the calls when appropriate.  Each year the SSC will meet in a plenary session (usually in coordination with the annual CEOP Implementation Planning Meetings) and at that time the CEOP WG Chairs will be asked to participate in the SSC’s review of their activities through presentations that relate to the establishment of priorities, setting of milestones and integration of the work of the WG’s, as a minimum.  The SSC will also work with the CEOP Advisory and Oversight Committee (AOC) to raise the awareness of funding agencies in support of relevant CEOP science.

2.1.1
Formalization of the SSC Review Process

Dr Grassl agreed to undertake action A1 to formalize the SSC review process by establishing a formal CEOP SSC Conference Call in due course, as a follow-up to the discussions that took place at the CEOP Implementation Planning meeting (2-4 April 2003, Berlin, Germany). The CEOP Coordination Function and Dr Hans-Joerg Isemer will provide support to Dr Grassl to establish the SSC Conference Call process.

2.2
SSC Review of CEOP Connections to WCRP


The SSC was interested in several interfaces and interactions between CEOP and WCRP.  It is the SSC’s contention that the connections of CEOP to all elements of WCRP are critical to the success of CEOP.  It is especially important that CEOP take part in proposed WCRP councils dealing with modeling and observations and that it also take advantage of additional planned activities, in GEWEX, CLIVAR and CliC.  Particular emphasis needs to be on those initiatives that will contribute most to CEOP science objectives to better document and simulate water and energy fluxes and reservoirs over land on diurnal to annual temporal scales and to better predict these on temporal scales up to seasonal for water resource applications and to document the seasonal march of the monsoon systems, assess their driving mechanisms, and investigate their possible physical connections.  The discussions on these matters resulted in a number of actions and recommendations.

2.2.2
CEOP Representation on Proposed  WCRP Councils


The WCRP is proposing to establish a modeling council and an observational council and since CEOP is an element of WCRP, it is appropriate that there be CEOP representation on these councils.  


Dr Gilles Sommeria, acting on behalf of the Director of WCRP has agreed to undertake action A2 to ensure that proper coordination is achieved between the proposed new councils and CEOP by specifying to the SSC Chair and the CEOP Lead Scientist the working arrangements of the WCRP new councils and the possibilities for CEOP representation on them. This action should be completed as soon as possible after the proposed councils are officially established. 
2.2.3
SSC Perspectives on CEOP Connections to GEWEX


It was agreed that connections between CEOP and GEWEX are well established but that more direct involvement between the Global Land-Atmosphere System Study (GLASS), under the auspices of the GEWEX Modeling and Prediction Panel (GMPP) and CEOP, was necessary.  Dr Lau agreed to undertake action A3 to ask the lead Scientists for GLASS, to join an appropriate CEOP Working Group.  The focus will be on how GLASS might apply the CEOP datasets in their model studies, especially in the Global Land Atmosphere Coupling Experiment (GLACE) that is underway in GLASS.

Another important connection to GEWEX for CEOP is coordination with existing and new global dataset development initiatives.  Sam Benedict, CEOP International Coordinator, accepted action A3a to liaise with the Chairman of the GEWEX Radiation Panel (GRP), Dr William Rossow to ensure cross communications between GRP, which has responsibility for GEWEX Global datasets and CEOP.  
2.2.4
CEOP Connections to CLIVAR for Ocean data 

Drs Lau and Mechoso agreed to take action A3b to exploit their formal relationships with elements of CLIVAR to specify the CEOP need to represent the ocean atmosphere interactions in its analyses.  CEOP needs to obtain sea surface temperature and ocean surface flux measurements through CLIVAR as a complement to the land surface data being obtained through the GEWEX Continental Scale Experiments (CSEs).  This requirement needs to be raised to the highest levels within the CLIVAR Panel structure and should emphasize the potential for mutually beneficial scientific and technical interactions including data coordinated data management and exchange, joint science workshops, and interdisciplinary interactions.  Support for this effort was backed by Dr Howard Cattle Director of the International CLIVAR Project Office.  Dr Cattle attended the meeting and agreed to work with Drs Lau and Mechoso to address the issues raised during the discussion.  Feedback on the outcome of these efforts is expected by mid-2003.

2.2.5
  CEOP Validation of Cold Season Parameters with CliC 


Dr Goodison had noted that there was still concern about the consistency of the data in the CEOP datasets across all the reference sites.  This discussion was also extended to defining specific criteria for consistent reporting/handling of cold seasons data from the cold region CEOP sites.  This concept was accepted as a joint initiative between CEOP and CliC.  The activity will be based on the fact that snow data and related measurements may not be available or meaningful at the same temporal scales as other data and CEOP may need to work with the sites in these regions to come up with a consistent characterization of the datasets that contain such data. 


Dr Goodison accepted action A3c to prepare a “template” for homogenization of data that can be presented in due course for discussion and further iteration.  A single month of data from relevant regions will be requested as a sample case for the issue of handling the cold regions data.  January 2002 was tentatively selected and Goodison agreed that the action will be extended to include communication with the CEOP Reference Sites that would be handled jointly with the CEOP Reference Site Data Management Working Group and would call on expertise within CliC to undertake an appropriate analysis of the data.  A recommendation on this action will be expected by the end of 2003. 

2.3
SSC Perspectives on CEOP Connections to Agencies


CEOP has established a clear set of requirements for derivation of satellite data, at the CEOP Reference Site locations and over specified climatic regions, produced by the Polar-Orbiting Satellites with initial emphasis on the data produced by the AMSU, AVHRR and SSM/I sensor systems. Requirements for Image and atmospheric sounding products derived from the Geostationary operational satellites of GMS, GOES and Meteosat were also defined and coordinated for inclusion in the CEOP satellite data integration scheme. Products from the experimental satellites will vary in terms of their availability during the course of CEOP with the expectations based on satellite launch schedules and expected lifetimes for the sensor systems.  Satellite data from TRMM and TERRA satellites has been emphasized because those systems have been active during the initial period of the CEOP data collection phase. Satellite data from TRMM, TERRA, Aqua, ENVISAT and ADEOS II are being addressed for their applicability to the CEOP annual cycle enhanced observing periods (1 October 2002 up to the end of 2004).  Data required for EOP-1 from NASDA, JMA, NOAA and NASA systems have been obtained and further interactions are underway for data for the annual cycle datasets.  Final agreements with EUMETSAT and ESA for sub-setted data are yet to be negotiated in detail (see Item 1.9 above).
2.3.1
Subsets of Satellite data from EUMETSAT and ESA

Dr Jurgen Fisher has agreed to undertake action A4 develop an appropriate proposal that specifies CEOP needs for a sub-setted data set from EUMETSAT and ESA spacecraft during the CEOP observational periods.  The proposal to be prepared will stipulate the need for contributions that respond to the CEOP requirements for Level 1b (reference site), level 2 (reference site and for monsoonal regions) and level 3 (globe) products. Dr Grassl agreed to action A4a to promote this request through the necessary channels to ensure a timely contribution of the data is made to the CEOP Satellite Data Integration Center at the University of Tokyo, in Japan.  Dr Koike agreed to assist with this action by providing the formal CEOP requirements and timeline for the use of the data in the CEOP Satellite Data Integration process. As an example, Table 1, below shows the requirements for the initial phase (1a) of this activity, while Appendix D has a more complete breakdown of these requirements.  Drs Herland and Schmetz agreed  that they would be receptive to receiving the CEOP proposal and assisting with the response to these actions in a timely manner on behalf of ESA and EUMETSAT respectively.
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TABLE 1: Requirements for Phase 1a of CEOP Satellite Data Integration Process 

2.4
SSC Endorsement of CEOP Related Water Resources Issues at the World Summit on 
Sustainable Development (WSSD) and Other Relevant International Events

The SSC was interested in CEOP outreach activities with respect to the promotion of the importance of CEOP activities in any number of International scientific fora.  Of special importance is the highlighting of the main scientific issues associated with global and regional water and energy cycle research being undertaken by CEOP and the contributions CEOP is making and may make to a broad range of multi-disciplinary water and energy resources applications.

2.4.1
CEOP at the World Summit on Sustainable Development (WSSD)

Professor Koike noted that the following statement, submitted by the Japanese delegation at the WSSD event held at Johannesburg, South Africa during the period from 26 August to 4 September 2002, was accepted for inclusion in the final report of the meeting “…It is important to improve the accuracy of seasonal forecasting of monsoons and the understanding of the regional water cycle and promote regional cooperation in joint research on climate observation…”.  Another important part of the material was a statement that notes the need to: “…Assist developing countries to monitor and assess water resources quantity and quality, including development of water resources databases, including remote sensing and satellite data, and link data collection and mapping efforts, including development and application of relevant indicators.”  The acknowledgement of this topic in the WSSD Report provides a strong basis for the important work toward improving understanding of the climate system in support of regional and local applications in water resources management that is being undertaken in the CEOP International Framework.  Dr Grassl, who participated in the WSSD event, with Koike and Yang, on behalf of WCRP/CEOP and the entire Japanese delegation were commended for their support of this type of outreach activity by CEOP and further initiatives of this type were supported by the SSC.


The SSC endorsed the concept of making CEOP a “Type 2” WSSD project as requested by the Japanese Office of Foreign Affairs, through Professor Koike.  Koike and Benedict accepted action A5, to formalize this designation in a draft proposal that could be reviewed by the Director of WCRP for submittal through WCRP to WSSD.  The proposal would highlight CEOP as an International activity that could contribute to WSSD by cooperating and assisting with research related to sustainable development, associated especially with water resources applications and sever weather events as well as climate change related matters.  The specialized, coordinated, relationships that CEOP has established with Space Agencies, NWP Centers and in situ observational groups would be noted in the proposal as well.  

2.4.2
Framework for a CEOP Science Conference Endorsed by the SSC

The SSC endorsed the concept of CEOP undertaking a CEOP Science Study Conference that could be associated each two years with the GAME Study Conference and which could begin in July 2004 with the next Asia-Oceania Geosciences Society (AOGS) event.  A two day CEOP session would emphasize the science that is being carried out within the CEOP International framework, which is contributing to improved understanding of Monsoon Systems and Water and Energy Simulation and Prediction (WESP) issues within the GAME region and which ultimately will add to the global issues in these fields.  Dr Koike has action A5a to develop this proposal for review by the SSC for submittal to the GAME Study Conference organizational structure.

2.4.3
SSC View of CEOP Connections to the World Weather Research Program (WWRP)

The SSC agreed that it was important for CEOP to forge a more direct relationship with the World Weather Research Program (WWRP).  It was felt that with the coordinated datasets being built up in CEOP there was a great deal of synergistic interests between CEOP and the main Research and Development Projects and Forecast Demonstration Projects being undertaken in WWRP.  Benedict took action A5b to invite Rit Carbone and other relevant individuals within the WWRP organization to the CEOP workshops and meetings in 2003/2004 with the purpose of exploring possible coordination between CEOP and WWRP activities. 

2.5
SSC Endorsement of CEOP Annual Cycle Datasets Implementation Plans

A discussion was had on the options for moving forward with the CEOP Annual Cycle Datasets that are described in the CEOP Implementation Plan, as the main focus of the CEOP observational period from 1 October 2002 to the end of 2004.  The SSC concluded that the concept of advancing forward to the 1 October 2002 date to begin development of the first CEOP Annual Cycle dataset (EOP-3) based on the composite template established in the development of the CEOP first seasonal dataset, namely EOP-1 (1 July to 30 September 2002) was entirely appropriate and consistent with the CEOP Implementation Plans.  It was understood that as time permitted and in due course the EOP-1 Dataset would be extended into the time period of the CEOP Build-up Phase designated EOP-2 (1 October 2001 to 30 September 2002), but that for now the build-up phase could be considered the time that was necessary to prepare EOP-1 for release to the research community.  Figure 2 shows the CEOP timeline that is consistent with the SSC recommendation.
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Figure 2: CEOP Implementation timeline
2.5.1
EOP-3 Implementation Status for SSC Review

Dr Koike and S. Benedict were asked to undertake action A6 to convey to the CEOP Reference site spokespersons and the CEOP Data Management Working Group Co-Chairs (Williams and Isemer), the SSC’s decision to advance from the end of EOP-1 (30 September 2001) up to the start of EOP-3 (1 October 2002) as the next CEOP in situ dataset development phase.  This action is to include a process to ensure that the SSC was kept aware of progress on the development of the EOP-3 Dataset in accordance with the action list as derived at the meeting (See Item 3. below).  The SSC will want to be advised of the status toward achievement of the milestone on this action list on a monthly basis.

3.
CEOP DATA MANAGEMENT WORKING GROUP DELIBERATIONS


The In situ data gathered from the reference sites and reference hydrological basins from the GEWEX Continental Scale Experiments (CSE) located around the world is the most fundamental component of the CEOP strategy.  Collection of the data from these sites for the initial CEOP period (EOP-1) has shown that adherence by the Reference Sites, to a consistent format is especially important to ensure an efficient continuation of the CEOP dataset development and delivery process.  A CEOP reference site managers meeting was therefore held from 31 March to 1 April 2003 at the same venue as the second formal CEOP Implementation Planning meeting.  The meeting focused on the Reference Site contributions to the assembly and timely delivery of the CEOP annual cycle datasets in the likeness and quality established for EOP-1. The Reference Site representatives were asked to collectively assist in defining the final format for future CEOP datasets and to discuss individually their plans to deliver data, which meet the established criteria, in an efficient manner.
3.1
CEOP Reference Site Managers Workshop

The Workshop was organized by Drs Williams and Isemer, Co-Chairs of the CEOP Reference Site Data Management Working Group.  The out come of the Workshop, was later summarized by Dr Williams at the CEOP Implementation Planning meeting.

3.1.1
Prototype CEOP EOP-1 Reference Site Data Set Status

An important part of the discussion included the current status of the Prototype CEOP EOP-1 Reference Site Data Set that was developed by the CEOP Data Archive (CDA) at UCAR/JOSS.  The dataset(s) themselves have been placed on the Internet at: http://www.joss.ucar.edu/ghp/ceopdm/archive/eop1_data.  That dataset was discussed at the Berlin Meeting and several changes were suggested and approved.  One of the main actions for the Data Management Working Group participants that came from this discussion related to Reference Site metadata.  All Reference Site Spokespersons agreed to be responsible for (action A7) immediate submittal and continued maintenance of complete site documentation.    The required information includes: on-line site links, location(s) [latitude, longitude, and elevation], maps, and photos, land characterization, canopy height, measurements (parameters, frequency, instrumentation and specifications, exposure).
3.1.2
CEOP Reference Site Characteristics Table Update and Maintenance 

Another outcome of the Workshop and the Implementation Planning Meeting was the interchange of information related to critically important data from the CEOP Reference Sites that had not been provided earlier.  Williams subsequently reported that the CEOP Reference Site Table at: http://www.joss.ucar.edu/ghp/ceopdm/rsite.html had been updated with the newest information obtained at the meeting.  The CSE Spokespersons, who were identified at the meeting to include Drs Goodison/Szeto (MAGS), Koike (GAME/CAMP), Grassl/Isemer (BALTEX), Marengo/Horta (LBA), Lawford/Williams (GAPP), and Depraetere/Lebel (AMMA); in concert with the individual reference site operations managers were asked to undertake action (A7a) to review the CEOP Reference Site Characteristics Table for completeness. This action of the CSE CEOP Reference Site Spokespersons at the meeting and on the distribution of this report has become more important as the data for the CEOP annual cycle datasets is about to be received and fashioned into appropriate composited sets (see Item 3.1.3, below).
3.1.3
CEOP Composite Data Set Description Document Review and Establishment

The CDA accepted the task of producing a detailed document containing the complete “Composite” Data Set description that will be distributed to the Reference Sites by the end of June 2003 (action A7b).  The report is to include the details associated with the standard format for continued submission of Reference Site data (ASCII column) and notes that all data submitted MUST be accompanied by a corresponding Metadata file(s) and that the data Quality Check (QC) will be expected to have been performed by the individual Reference Sites prior to data submission to CDA.  It was agreed that CDA will be funded to perform a “gross” and visual QC on entire data set to ensure completeness and consistency once all data sets have been submitted. 

This action has subsequently been completed as scheduled.  Drs Williams and Isemer have completed a CEOP Reference Site Data Report based on the feedback received so far on the EOP-1 Prototype Data Set and the discussions that had taken place at the Workshop and the CEOP Implementation Planning Meeting.  An Internet version of the Report can be found at: http://www.joss.ucar.edu/ghp/ceopdm/refdata_report/ and an MS WORD formatted version is available upon request.  All of the CSE Spokespersons, including Drs Goodison/Szeto, Koike, Grassl/Isemer, Marengo/Horta, Lawford, Depraetere; in concert with the individual reference site managers and everyone at the Workshop and the meeting were asked to undertake action (A7c) to test the main link of the report and to follow the other links that are imbedded in the "home" report page with the objective of reviewing the content and format of the Report.  Any issues with the material in the report were to be reported directly to Williams and Isemer at their respective emails, steve@joss.ucar.edu and Hans-Joerg.Isemer@gkss.de.
3.1.4
EOP-3 Data Collection and Delivery Arrangements

One agreement reached at the meeting that directly impacts CEOP’s ability to meet its commitment to produce an initial composited annual cycle dataset in line with the CEOP data policy was that EOP-3 data collected during the first half of annual cycle (October 2002 through March 2003) will be submitted to the CDA, in the agreed to format, so that Category 1 data would arrive on or before 1 October 2003 and Category 2 data would follow on or before 1 June 2004.  All of the CSE Spokespersons, referred to above have action A7d to meet these submittal dates.
3.2
Reference Site Status Reports

Each of the five most comprehensive GEWEX Continental‑Scale Experiments (CSEs) namely, GCIP (Mississippi River Basin), BALTEX (Baltic Sea region), MAGS (Canadian Mackenzie River Basin), LBA (Amazon region) and GAME (Asian monsoon region) had a representative at the Meeting.  Updates on the current status of each CSE was provided and subsequently updates were provided that included an initial assessment of each CSE’s ability to continue to meet its commitments to CEOP in the longer term.

BALTEX  


Drs Grassl and Isemer confirmed that CEOP could depend on the continuation of BALTEX contributions. Because they are operated by Met Services data can be expected to continue to be collected, formatted and delivered in support of EOP-3, for Lindenberg, Cabauw and Sodankylä.  Efforts are continuing to obtain data from Norunda which is operated and supported through a separate University funding process. Dr Isemer agreed to continue to assist in completing the BALTEX Reference Site dataset for EOP-1 with the addition of the Norunda data and to extend support from Norunda through the EOP-3 and -4 periods (October 1 2002 to December 31 2004.  

MAGS


Drs Goodison and Szeto have confirmed that MAGS had determined that the BERMS sites would continue to operate during the CEOP period and that an initial look at the Composite Data Set Description Document (See Item 3.1.3 above) related to the collection and formatting framework for the EOP-3 dataset appeared to be reasonable and acceptable within the guidelines of the current site operating procedures.  They felt that following these guidelines and finding a level of consistency in the data collection process would be useful and beneficial to all the sites in CEOP and that the CSE’s in which the sites are located will also gain benefit from contributing to the CEOP database.  A question of how much ancillary data is necessary arose and it was noted by Williams that the CEOP philosophy is that it is not necessary for each site to provide the ancillary data for inclusion in the CEOP Central Data Archive at UCAR/JOSS but that each site should maintain the ancillary data mentioned in the EOP-3 format definition document for anyone who requests it.  If the Central Data Archive gets a request for the ancillary data they will refer that request to the Site Manager.  If the burden of these requests is too great for any particular site the Central Archive will work with the site to have that ancillary information transferred and held at the Archive for distribution on a routine basis.  This process will need to be worked out on a site by site basis as requests for the data are handled.

GAPP


Drs Lawford and Williams reported that GAPP data are being provided as planned in support of CEOP requirements.  An initial review of the EOP-3 data format and collection process developed at the meeting (Item 3.1.3 above) indicates that the GAPP sites can comply with the requirements for EOP-3 as represented in the report prepared by Drs Williams and Isemer.   It was agreed that Drs Lawford and Williams would continue to look into ways of improving the GAPP contribution to CEOP including the possibility of combining the current sites in the region near Mt Bigalow into a “super-site” that would be more representative of the entire region.  As part of this action the Ameriflux sites in the GAPP region will be looked at as a possible contribution to CEOP.  Dr Lawford noted that a letter of intent (LOI) to propose for funding in the next Fiscal Year has been received that relates to the work at UCAR/JOSS for handling/managing of the CEOP EOP-3 Dataset.  The LOI includes funding for part of an international coordinator function to assist with the EOP-3 data management and coordination process.  Those funds would supplement other partial support from international sources for the international coordination function. 

LBA


Dr Marengo reaffirmed that the LBA sites were committed to providing the data that complies with the requirements for EOP-3 data as represented in the report prepared by Drs Williams and Isemer.  It was confirmed that Dr Luiz Horta would be the point of contact for connections within LBA between the Reference Site Operations groups and Principal Investigators and CEOP.  Efforts will be made by Horta to keep the LBA Science Steering Group (SSG) informed about CEOP.  The LBA SSG will meet in November 2003.  In earlier meetings, the LBA SSG has been generally positive in terms of the continued support of LBA itself, which should continue to be supported by the science community and funding agencies at least at its current levels.  Horta has agreed to ensure that adequate time is made available on an appropriate LBA SSG meeting agenda to include a presentation on CEOP for the benefit of the members of the SSG.
GAME/CAMP
Dr Koike reaffirmed that the CAMP is committed to contributing data for the EOP-3 and -4 datasets.  Most of the sites continue to provide data and related information of importance to CEOP and the CAMP central data handling scheme, which was announced at the meeting will be brought on line as planned.  The sites from Korea, Mongolia, and Taiwan are submitting raw data for handling at the CAMP central data processing center for transfer to the CEOP Central Data Archive (CDA) in the manner prescribed for EOP-3 that was agreed to at the meeting. CAMP was commended for their efforts to handle the data received from their sites in a centralized manner to ensure it reaches the CEOP CDA in the form that has been requested.  The system described at the meeting provides an important template for other CSE’s to apply in their own data handling and quality check processes.  Figure 3 shows the main elements of the CAMP CEOP Centralized Data Handling and Quality Check capability.
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Figure 3: CAMP CEOP Data Center Framework
AMMA

Although AMMA did not have a spokesperson at the Workshop or the Implementation Planning Meeting Dr Christian Depraetere has begun to report to CEOP as the formal AMMA Spokesperson in place of Dr Thierry Lebel.  Depraetere has informed CEOP of the possibility of AMMA being able to begin its own EOP in 2004 which would in turn contribute to the main part of the CEOP observational period.  There is still sometime before a final decision on such an EOP can be made.  In the meantime, Depraetere is undertaking an AMMA data rescue effort in the West African region where 50 or 60 synoptic stations have paper rainfall records that need digitizing and data basing.  Efforts are still underway to complete this database by the middle of 2003.  

There is hope that the effort will be expanded to include data from IMPETUS, an interdisciplinary investigation of water resources in West Africa, undertaken by the University of Cologne and the University of Bonn in co-operation with the German Aerospace Centre (DLR).   Dr Grassl had earlier undertook an action to speak, at the German National level, in support of the further expeditious development of the relevant activities within West Africa such as IMPETUS that could contribute to AMMA and, thereby, to CEOP.   As a result Dr Depraetere has been asked to formally request access to the IMPETUS Data as part of the AMMA data effort and to include it in the data set that AMMA expects to provide to CEOP. 

4.
SATELLITE DATA INTEGRATION WORKING GROUP DELIBERATIONS


Work is continuing on the satellite data integration aspect of CEOP.  Dataset documentation and background information has been made available at the following Internet page: http://monsoon.t.u-tokyo.ac.jp/camp-i/doc/sat_info/index.htm.  The TRMM PR L2A25 datasets have been added to the University of Tokyo CEOP satellite web site: http://monsoon.t.u-tokyo.ac.jp/ceop/data/eop-1/satellite/.  The TERRA/MODIS data are still being processed for CEOP purposes and will be displayed on the Internet soon.  An appeal was made for the CEOP research community to begin to access the data and report any issues related to their experience in getting or working with them to Dr Katsunori TAMAGAWA tamagawa@hydra.t.u-tokyo.ac.jp.
4.1
Main CEOP Satellite Data Integration Issues 


The main issues related to the Satellite Integration element of CEOP that were discussed at the Berlin meeting included: That a proposal to obtain subsetted satellite data from 250Km grids centered at each CEOP reference site would be prepared and presented to ESA and EUMETSAT on behalf of CEOP by the Chair of the CEOP Science Steering Committee, Dr H. Grassl with Jurgen Fischer (see Item 2.3.1 above); that CEOP satellite data requirements encompassed Level 1b (reference site), Level 2 (reference site and for monsoonal regions) and Level 3 (global) data products; that the size of the files (particularly the Level 2 for monsoonal regions) needs to be investigated along with suitable means for transfer of the data to the CEOP Satellite Data Archive Center at the University of Tokyo; and that the data set format and phased release schedule have been agreed upon.  Dr Koike has accepted the action (A8) to continue to lead this component of CEOP and to resolve any remain issues associated with its successful implementation for the EOP-3 and EOP-4 time periods.  Of special significance is the continued development of the NASDA promoted, CEOS/WGISS CEOP Test Facility that will provide the means to integrate specific in situ, satellite and model data in 250Km x 250Km grid squares centered at each CEOP reference site and to make the data available by means of an Internet server scheme.  This system is planned to be demonstrated by the end of 2003.
4.2
Follow-up Actions/Conclusions With Satellite Data Providers at Agencies in the USA

Subsequently, during a trip to the USA, after the discussions at the CEOP Implementation Planning Meeting, Dr Koike met with the NASA AIRS Science Team; NASA Headquarters Representative, Dr Jack Kaye (Co-Chair of the CEOP AOC), NASA DAAC Representatives; NASA MODIS Instrument Experts; and NOAA OGP and NESDIS Satellite Data Management Representatives.  Issues related to CEOP Satellite Data handling were discussed and resolved.  Appendix D is a summary of those discussions with attachments that summarize CEOP requirements for satellite data.
 4.3
Preliminary Results of Studies Using CEOP Integrated Data Sets

In keeping with efforts to unify and integrate data sets for analysis of the water cycle composite products of the in-situ data at the reference sites, satellite data and model outputs are now being generated and analyzed. The EOP-1 composite products for July to September 2001 have been produced in cooperation with the CEOP reference sites as reported under Item 3.1.1. Figure 3 shows the intercomparison of the 10-day averages of net radiation, sensible heat flux and latent heat flux between the in-situ observations at the CEOP BALTEX reference site at Lindenberg, Germany, and the Model Location Time Series (MOLTS) output provided by the NASA Data Assimilation Office (DAO). The largest differences are found in the net radiation.  Figure 4 shows a result of the intercomparison between the spatially averaged surface soil moisture observed at the 12 points in the 120 km by 160 km rectangular area of the CEOP CAMP Mongolia reference site and the estimated one by applying one of the Advanced Microwave Scanning Radiometer (AMSR) research algorithms for soil moisture (Koike et al., 2000) to the Aqua/AMSR-E data provided by the NASDA. The satellite product is in good agreement with the temporal variation of soil moisture in Mongolia.  By using composite data sets from the 36 CEOP reference sites, which cover global climate variability, and using hydrometeorological products derived from the new generation of satellites, and model outputs provided by nine numerical weather prediction centers that are contributing to CEOP, it will be able to address comprehensive intercomparisons for validation and water cycle process studies.
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Figure 3 Ten days’averages of the net radiation(left), sensible heat flux(center)

and latent heat flux(right) at Lindenberg from June to September, 2001.
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Mongolia reference site.


4.4
ADaM – Algorithm Development and Mining

Dr Ben Burford, reported on the work being carried out on data mining techniques at the Remote Sensing Technology Center of Japan/RESTEC that will have application in CEOP. The basis of the work is the Algorithm Development and Mining (AdaM) data mining system developed under NASA grant, at the University of Alabama in Huntsville, USA.  This effort is necessary in order for CEOP to support phenomena detection, knowledge discovery and coincident search capabilities across an extensive number of very heterogeneous datasets.  The basis for the concept that is expected to be applied in CEOP is “Visual Data Mining” techniques combined with artificial intelligence (AI) methods used in the computer sciences.  The scheme is now under development as a high priority task at the UT, CEOP Satellite Data Center.  Table 2 provides an overview of the main elements of the system and the range of options under each.
Table 2: CEOP Data Mining Scheme Main Components and Possible Attributes of Each
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Dr Burford benb@restec.or.jp agreed to accept any questions regarding this work and the progress of plans to apply these tools to CEOP.
5. 
CEOP WATER AND ENERGY SIMULATION AND PREDICTION (WESP) ISSUES

Drs John Roads and Jose Marengo as Co-Chairs of the WESP Working Group provided a status of the activities within this element of CEOP.

5.1
WESP Major Activities Plan 

Dr John Roads noted that the WESP activity plan explained in detail the main elements of the initiative which includes building on the GEWEX WEBS; adding transferability projects that currently have a direct link to CEOP; focusing on land data assimilation projects; and discussing the nature of the data being requested to achieve the goal of identifying model processes and state variables that can be compared to in situ and satellite measurements and to then develop community intercomparison projects that can help to define and quantify measured and modelled processes.  The latest version of the WESP Major Activities Plan (MAP) can be accessed on the Internet through the CEOP Data Management site at: http://www.joss.ucar.edu/ghp/ceopdm/.
5.2
WESP Breakout Session Recommendations

The discussions at the Berlin meeting that dealt with WESP were very productive and work in the WESP Breakout Session led to a continuing effort to narrow the focus of WESP on a few relevant sub-activities that could be used to demonstrate the value of the CEOP datasets for such analyses.  The results of the WESP breakout session have been provided as Appendix E and are also available for review on the Internet directly at: http://monsoon.t.u-tokyo.ac.jp/ceop/meeting/2nd_IIP_Berlin/presentation/20030403/10_WESP/index.html.  Dr Roads asked that comments on any additions or corrections to these conclusions and recommendations beyond those provided at the meeting be sent directly to him at jroads@ucsd.edu.
5.2.1
Planned Activities in WESP

A few of the main activities discussed during the breakout session included the development of a new transferability study in the São Francisco River basin in semiarid Northeast Brazil, using CEOP model and satellite data.  

Also, of particular importance was the acknowledgement that the Project to Intercompare Regional Climate Simulations (PIRCS) was joining in the support of WESP.  PIRCS is a community based project hosted by Iowa State University whose mission is “to provide a common framework for evaluating strengths and weaknesses of regional climate models and their component procedures through systematic comparative simulations.” Validation data are provided by the PIRCS program office so that individual modeling groups have opportunity to compare their simulations against observed data for discovery of model deficiencies.   PIRCS has agreed to use the CEOP period as a base period for one of its sub-activities.  A PIRCS transferability study over the USA for the 1987-2004 period will be undertaken that involves a large number of international regional models and will take advantages of the CEOP data as it comes available.  An Assessment of land surface energy processes in regional models using the LBA-reference sites is also to be undertaken in WESP.

Other activities that have specific lead scientists and groups assigned to them include a study of the impacts of surface temperature assimilation on surface energy and water budgets; intercomparisons of surface energy budgets using in-situ satellite data, and the RAMS model over the Tibetan Plateau; Intercomparisons of surface energy budgets using in-situ data in the Korean Peninsula and a comparison of fluxes over different land cover in Tongyu, Jilin Northeast China reference sites for EOP-3.  


There will be a WESP workshop in the upcoming GHP meeting (September 2003) to determine the status of these and other WESP related initiatives.  
5.2.2
Initial WESP Intercomparison Results Using CEOP Coordinated Data Sets

Dr Roads noted that CEOP has begun to collect the model and in situ data needed to validate water and energy budgets at a wide variety of international reference sites. In this context a WESP analysis was undertaken as to demonstrate an important underlying scientific and technical issue associated with model formulations and also as an example of how the CEOP in situ and model output datasets may be of value to the research community. 

There are clearly difficulties that models have in depicting the diurnal and seasonal cycles that need to be addressed. As a more complete set of observations (in situ and remotely sensed) and model output becomes available at a wide variety of locations, through channels established by CEOP, it can be expected that these new tools will provide the basis for efforts that may improve understanding of these issues and also lead to their mitigation. These efforts could then ultimately be expected to lead to improved global hydrometeorological predictions.

As an example of some of the model output products and in situ data that will be available from CEOP and how they may be applied, a preliminary effort has been accomplished within the WESP Working Group that compares results between models and observations. The models utilized in this comparison were the USA National Centers for Environmental Prediction (NCEP) Seasonal Forecasting Model (SFM) being run at the Scripps Experimental Climate Prediction Center (ECPC) for CEOP, the USA National Aeronautics and Space Administration (NASA) Data Assimilation Office (DAO) global model and the NASA Global Land Data Assimilation System (GLDAS) land-surface model (referred here as GLD, for convenience). The DAO and GLD schemes are both being run at NASA’s Goddard Space Flight Center (GSFC). The in situ observations (OBS) for this exercise were taken from data provided to CEOP from the Canadian Boreal Ecosystem Research and Monitoring Sites (BERMS).  Figure 5 demonstrates these results, which were explained in greater detail at the meeting and published in the CEOP Newsletter, third edition in March 2003.
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Figure 5: Early comparisons indicate model difficulties in depicting seasonal and diurnal cycle precipitation (P) and evaporation (E) that additional CEOP Reference Site data and Model (MOLTS) output may help resolve. (See CEOP Newsletter No. 3, March 2003).


Roads and Marengo agreed to keep the CEOP Science Steering Committee aware of progress in WESP and especially to report the outcome of the September 2003 WESP Workshop that will take place jointly with the GHP meeting (action A9).
6.
CEOP MONSOON SYSTEM WORKING GROUP STATUS


Drs Lau and Matsumoto, Co-Chairs of the CEOP Monsoon Systems Working Group, provided a status report of this work in CEOP.  
6.1
Monsoon Working Group Breakout Session Results


A breakout session to refine the main topics was held at the meeting with the focus on the implementation process for the CEOP Inter-Monsoon Model Study (CIMS).  The outcome of the session can be found directly at: http://monsoon.t.u-tokyo.ac.jp/ceop/meeting/2nd_IIP_Berlin/presentation/20030403/10_Monsoon/index.html.
6.1.1
CEOP Reference Site Issues Relevant to Monsoon Studies

The breakout group reviewed the list of CEOP Reference Sites to be used in CIMS studies and recognized that the Indian sub-continent region was one that was not represented.  The Co-Chairs of the Working Group agreed to investigate possibilities for finding a site in that region that would be able to contribute to CEOP (action A10).  The remaining sites were also catagorized based on the significance of the physical processes they represented within the monsoon system.  The GAME Himalayas site (for slope meteorology) and the LBA Pantanal site (for land-surface processes) were highlighted during the discussion as being especially important to CIMS.  


A specific recommendation (action A10a) was made to ask all the CEOP Reference sites to give a short statement on the scientific motivation for their site including any specific rational from the monsoon view point.
6.1.2
CEOP Requirement for Ocean Flux data 


Ocean data were highlighted as necessary for successful implementation of CIMS.  An action (A10b) was levied through the CEOP SSC to ensure that appropriate connections are made with CLIVAR for obtaining the necessary data.  This action was detailed in the summary of SSC actions summarized in Item 2.2.4 above.  In this context, action (A10c) will be taken by the Working Group Chairs to ensure that CIMS implemetation is coordinated with the appropriate monsoon panels in WCRP.

6.1.3
CEOP Model Output Requirements for Monsoon Studies  


The Working Group noted that for the CEOP model output the necessary resolution for monsoon studies was at 1 degree x 1 degree globally.  It was also recommended that each model group contributing to CEOP provide details about the land sea mask that they utilized in their model.  The CEOP International Coordinator agreed to coordinate a response to this recommendation with the Spokespersons of the NWP Centers that are contributing to CEOP (action A10d).
6.1.4
CEOP Monsoon Studies Support for GLDAS and GODAE  


The implementation of GLDAS was highlighted as an important initiative for the success of CIMS and the GODAE dataset was identified as one that may be of important value to CIMS. In this context, it was reported that the upgrades to GLDAS that would benefit CEOP had been put forward in a proposal to a NASA funding announcement.  The status of the proposal was not known at the time of the meeting.  Dr Koike undertook to mention the importance of this work during his visit to NASA (see item 4.2 above). With respect to the GODAE data, the Co-Chairs have the action (A10e) to follow-up on finding out the availability of the GODAE dataset for the EOP-3 and -4 time periods.

6.1.5
CEOP Monsoon Studies Ininital Analysis Effort

The Co-Chairs also agreed to continue to organize the preparation of a preliminary illustration, in the form of a Newsletter article, of the way in which CEOP EOP-1 data are used in combination with CIMS strategy (action A10f).  A contribution of this type will be made to the upcoming issue of the CEOP Newsletter and a draft will be provided by the end of July.  The article needs only to provide an example of how the CEOP data can uniquely contribute to a CIMS type of research framework and will serve to be a precursor to further detailed work of the same type when more complete CEOP datasets are available.
6.2
CEOP Monsoon Studies Workshop Plans


It was reported that a targeted workshop on “The Role of the Himalayas and the Tibetan Plateau within the Asian Monsoon System” had been organized on behalf of the CEOP Monsoon Systems Studies Working Group by a member of the group, Dr Massimo Bollasina.  The workshop was to take place in Milan Italy from 7 to 8 April 2003.  The workshop was hosted by the Epson Meteo Center (CEM) with support by the Ev-K2-CNR Project (Gianni Tartari) and WCRP.  The outcome of the workshop is to be summarized in a draft report.    


An important connection to the Asian Brown Cloud (ABC) Project was expected to be established at the workshop through a video conference with Drs Ramanathan and Crutzen Co-Chairs of ABC who were to participate in the meeting from the University of California at San Diego.  Dr Matsumoto reported that GAME had taken special measurements of aerosols during the dry pre-monsoon season as a means of determining if such aerosols associated with the ABC might contribute to the on-set of the monsoon in that region.  It was proposed that the next GAME meeting (November 11-13, 2003) might explore this connection further by way of expanding the meeting to include GAME, CEOP and the ABC project.  Dr Matsumoto agreed to further investigate this possibility and to take steps to organize the GAME meeting in that way if it appears to be feasible and appropriate (action A10g). Subsequently, it was determined that ABC may be renamed to be the Atmospheric Brown Cloud Project keeping the same acronym but acknowledging the “global” extent of this phenomenon.  Dr Bollasina (massimo.bollasina@epson-meteo.org) can be contacted directly for further information on the Workshop.

In this context, it was reaffirmed that Dr Marengo had begun to discuss the possibility of holding a targeted CEOP Monsoon Workshop in South America that would be promoted jointly with other groups that are undertaking monsoon system research in the region.  Dr Marengo accepted an action (A10h) to work with the Working Group Co-Chairs and Dr Roberto Mechoso on the matter of organizing such an event in South America later in 2003 or early 2004.
7.
CEOP MODEL OUTPUT DATA DEVELOPMENT STATUS


Following the discussion at the September 2002 CEOP Status meeting on CEOP Model Output product development, an action was undertaken by Drs Ken Mitchell and John Roads, with others, to standardize the CEOP Model Output requirements.  As a result of this action a document has been produced which incorporates a framework that provides guidance for CEOP model output generation at NWP centers, Meteorological agencies and data assimilation centers.  The CEOP Model Output Guidance Document and all the latest inputs related to the requirements for this part of the project reside on the CEOP Data Management Web Page: http://www.joss.ucar.edu/ghp/ceopdm/.  Since the meeting, commitments, which are aligned with the guidance strawman document, have been obtained for the provision of CEOP model products from major National and Multi-National Centers including the JMA, NCEP, DAO, ECMWF, the UK Met Office, CPTEC, NCMRWF at New Delhi and BMRC.   It has also been announced that the Max Planck Institute for Meteorology (MPIM) at Hamburg, Germany would contribute support to CEOP by assisting with the centralized handling and retention of the CEOP model output data being generated by the various contributing centers.  Work is underway to integrate the CEOP data into a World Data Center (WDC) on Climate database scheme at MPI.  

A great deal of information that clarifies CEOP requirements for model outputs has been provided on the Internet through a link at the CEOP Data Management Web Page: http://www.joss.ucar.edu/ghp/ceopdm/.  The material contributed by the participating Centers has been incorporated through a link from this page by clicking on “Model Output and Information” or directly at: http://www.joss.ucar.edu/ghp/ceopdm/model/model.html.  This access has been made available through the support of Dr Steve Williams at UCAR/JOSS.

7.1
CEOP Model Output Issues Breakout Session Results


Discussions with the spokespersons of the NWP Centers that are contributing to CEOP have now led to agreement on a number of main issues along with an understanding that work would continue on their resolution.   A generalized action (A11) is on each Center Spokesperson (Viterbo-ECMWF, Mitchell/Katz-NCEP, Marengo-CPTEC, Puri/Rikus-BMRC, Bosilovich-DAO, Rodell/Houser-GLDAS, Milton/Earnshaw-UK Met, Roads/Kanamitsu-ECPC, Singh/Iyengar-NCMRWF, and Nakamura/Matsumura-JMA) to continue to pursue the interactions with MPI (Lautenschlager/Luthardt) on each of the main issues identified below to the point where they are confident that there is a “routine” connection between them and MPI for each process.
7.1.1
Common GRIB Code Table

Development of a “common GRIB code Table”, has been undertaken, whereby, MPI has moved ahead on providing a general list and format to each contributing Center and the Centers are in turn reacting to the MPI CEOP GRIB code Table form and content.  More work is required to achieve the desired consistency among the various Centers.  The action (A11a) is on the NWP spokespersons to continue to work with MPI to find a way of homogenizing the GRIB table.

7.1.2
Sample Data Transfer

A transfer (push or pull) by electronic means (FTP) to MPI by each Center, of a sample of the actual data that would ultimately reside in the MPI CEOP archive must be undertaken.   Several Centers have begun the effort to make the transfer of sample data to MPI and to work on issues related to whether or not MPI could “read” their data.  An action (A11b) is on both the Center Spokespersons and MPI to continue the work necessary to make this transfer process “routine”.  

7.1.3
Access to CEOP Model Output

Access to the CEOP Model Output Archive database at MPI must be made convenient for the CEOP user community.  A new web-page has been implemented by MPI that may serve as the interface to their Climate and Environmental Data Retrieval and Archive System (CERA) database, which contains CEOP Model Output products.  The URL is http://www.mad.zmaw.de/CEOP.  A number of Centers and have tried to access this database through the URL with varying degrees of success.  The main problems appear to be associated with the handling of the java-based protocol through institutional security “firewall” schemes.  An action (A11c) has been agreed to by all the Centers to continue to work with their own operations groups and with MPI to develop procedures for accessing the database at MPI with relative transparency.  
7.2
Status at Contributing Centers

In addition to the documentation on the Internet serving as a focus for the discussions in this element of CEOP, each Center Representative at the meeting gave a brief status of their progress with regard to implementing the baseline set of  CEOP model output requirements.  Written inputs were received from those who were not able to participate at the meeting.

BMRC

A written input from Drs Puri and Rikus noted that work had progressed on the development of both MOLTS and Gridded products being provided by BMRC.  MOLTS with up to 60 fields are nearing completion in an off-line mode and will begin to be transferred to MPI by mid-June.  As soon as it is shown that the fields can be transferred to MPI an effort to put them into the operational stream will begin.  Dr Rikus will continue to be the main point of contact for CEOP matters at BMRC and will undertake the main actions noted above related to establishing connections with MPI to provide sample data and to develop a routine mechanism for pushing data to MPI on a regular basis from a starting point near the time of the start of EOP-2 (1 October 2002).

ECMWF


Dr Viterbo was unable to be at the meeting, but a written input noted that connections between MPI and ECMWF were being anticipated in the near term and that no significant problems were anticipated in rela5tion to the contributions expected from ECMWF. ECMWF is known to be moving forward with its commitments to CEOP and action on the items noted above related to contact and interaction with MPI to work out a link for making data available for the CEOP Model Output archive at MPI is expected to take place soon.  There was continued assurance as well that all the data provided by ECMWF for research purposes would be provided free to the CEOP science community.

NCMRWF


In another related action CEOP has assisted with an agreement for ECMWF to assist the NCMRWF with the provision of compression software necessary for NCMRWF to participate fully in contributing to CEOP requirements for Model products.  NCMRWF has contacted the data.services@ecmwf.int at ECMWF and received the GRIB encoding FORTRAN software.  NCMRWF is continuing its efforts to develop routine processes for production and transfer of the model products as a contribution to CEOP.
NCEP


Dr Mitchell reported that NCEP connections with MPI are being maintained and that all “routine” data being contributed to CEOP were continuing to be transferred on schedule.  A recent switch to a new computer had not disrupted the daily FTP process that was established on January 18 2003 and has continued forward since then.  NCEP has agreed to continue working with MPI to “backfill” data from 1 October 2002 up to the mid-January 2003 start of “routine” data transfer.  Assurance has been received that other generalized actions identified for all Centers as well as the applicable specific actions noted above that apply to NCEP will be undertaken in due course. 
The Met Office


Drs Milton and Earnshaw reported that the Met Office in the UK had established a “routine” processing scheme for the CEOP data that can soon begin to be transferred to MPI.  The first half of October 2002 has been processed and although there have been some “local” difficulties with the connection/transfer process the Met Office has agreed to work closely with MPI to ensure that data could be handled electronically as planned.  The arrangements for the Met Office to send both MOLTS and gridded data to MPI starting from October 1, 2002 are nearing completion and the other applicable generalized and specific actions highlighted during the meeting are also in work at the Met Office. 

CPTEC


Dr Marengo reported that contact between CPTEC and MPI would be established by the middle of 2003 and that the transfer of both the MOLTS and gridded data required by CEOP would begin to take place soon after that time.  

ECPC


It was agreed that the Experimental Climate Prediction Center (ECPC) had now reached a stage of development that enabled it to be a fully participating Center in the Model Output component of CEOP.  In the future, ECPC will be provided a formal reporting period on the agenda for the CEOP Model Output conference calls and all generalized actions and requirements that been placed on the other Centers or specifically associated with ECPC as summarized above will be formally addressed by ECPC.  Dr Roads reported that ECPC was continuing to process data and to work with MPI to have it transferred routinely and placed in the MPI CEOP archive.  ECPC is undertaking to produce new/added energy and moisture flux products that will be available for both the GRIB and MOLTS products.  The variables include those related to both energy and moisture flux divergence and are integrated at all levels.  This action by ECPC is important to the CEOP research community because by adding surface flux values and top of the atmosphere radiation values it would be possible to do specialized analyses related to the water and energy budgets at the CEOP Reference Site locations.  This approach being undertaken by ECPC was commended and shown as an example of an action that other Centers might be able to undertake to provide a value added benefit to both CEOP and the Centers themselves.

JMA


Dr Matsumura reported that JMA had sent sample files to MPI.  Luthardt reported that the files appeared to be readable at MPI.  JMA is also making changes to its global data assimilation scheme that will improve the performance of their model.  By the end of May 2003, it is expected that the model output being generated for CEOP will include these improvements.  This change will be noted in documentation that JMA will provide to describe the process they are using to produce the CEOP products.

DAO

Dr Bosilovich reported that DAO had the MOLTS and gridded data ready for transfer to MPI and that a connection had already been established to ensure the data could be transmitted electronically on a routine basis.  It was assumed that the starting point for the data would be the 1 October 2002 start of EOP-3 and that data would be available as a contribution to the CEOP database at MPI from that date onward to the end of EOP-4.
8.
CEOP INTERNATIONAL SURVEY ARTICLE


It was agreed at the meeting that all the contributors to CEOP supported the concept of a CEOP article to be developed and published soon in an appropriate technical publication.  The updated outline of such a document provided by Drs Bosilovich and Bollasina was discussed (See Appendix F).  All the participants at the meeting were asked to contribute to this work (action A12) as appropriate. The leads for each section, as noted in the outline, are prepared to follow-up with those at the meeting to obtain material that characterizes their specific contribution to CEOP and to organize this material into a common format for integration with the other elements of article. Any comments related to this overall effort should be made directly to Dr Bosilovich, mikeb@dao.gsfc.nasa.gov.
9.
ACTIVATION OF THE CEOP ADVISORY AND OVERSIGHT COMMITTEE (AOC)

Professor Akimasa Sumi, Director of the Center for Climate System Research (CCSR) at the University of Tokyo (UT) and Program Scientist for the National Space Development Agency (NASDA) of Japan Earth Observing Satellite, ADEOS-II convened a session related to define further working arrangements of the CEOP AOC.  Dr Sumi is Co-Chair of the AOC with Dr Jack Kaye, Director of the Research Division at the USA National Aeronautics and Space Administration (NASA) Office of Earth Science.  Others that participated in the session included Drs Grassl, Lawford, Lau (acting for Dr Kaye), Koike, Goodison and Matsumura.  Benedict acted as executive secretary for the session. 


It was been confirmed that the AOC function is necessary and has a vital role to play in the further implementation of CEOP.  The AOC is needed to assist WCRP in efforts to provide CEOP with advice on how to effectively meet its main objectives.  In contrast to the CEOP Scientific Steering Committee (SSC), which focuses on the CEOP science strategy, the AOC’s focus will be on ensuring that the CEOP implementation process takes into account the priorities of the widest possible array of International agencies involved in climate research.  Consistent levels of technical and fiscal contributions are necessary for CEOP to complete its observational period and undertake its longer term research phase.  The AOC is, therefore, visualized to be comprised of members that are delegates of Agencies and Organizations committed to the support and funding of CEOP.  As its primary role the AOC would instigate and maintain a process for underwriting of the CEOP infrastructure, ensuring its stability and relevance to national and international climate research perspectives.  The AOC will work in concert with the CEOP Lead Scientist, Dr Toshio Koike, and with the CEOP SSC, chaired by Dr Hartmut Grassl of the Max Planck Institute, at Hamburg, Germany.


From the discussion a set of Terms of Reference for the AOC were formulated and are in the process of being confirmed (See Appendix G).  A letter has also been drafted for signature by the Director of WCRP.  The letter is expected to be sent out to a subset of members of CEOS and to heads of NWP Centers participating in CEOP asking for representatives to be nominated to become AOC members for an initial two year period.  It was agreed that the AOC will be supported in its work by a CEOP Coordination unit, consisting of an International CEOP Coordination Office that includes a CEOP International Coordinator Function.  Much of the work of the AOC is expected to be done by email and teleconferences with only a minimal, perhaps once yearly, requirement for the members to attend a formal meeting.  The first such meeting is anticipated to be in conjunction with the next CEOP International Implementation Planning Session to be held from 10 to 12 March 2004, at the University of California, at Irvine, California, USA. The notice of this meeting will be distributed in due course.  A proposed AOC Executive Committee may be formed and may meet at a yet to be determined venue prior to the 2004 AOC plenary session at UC Irvine.  Benedict agreed to undertake an action (A13) to follow-up on the conclusions and recommendations set out in the AOC session at the meeting and to work with the AOC Co-Chairs and WCRP to ensure timely final confirmation of the TORs and distribution the letter of invitation to prospective members as well as other details associated with further formal activation of the AOC.
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Figure 3 Ten days’ averages of the net radiation(left), sensible heat flux(center) and latent heat flux(right) at Lindenberg from June to September, 2001.
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Figure 4  The result of validation of the AMSR-E soil moisture algorithm at the Mongolia reference site.
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OBS Δe(W/m^2)


Date


W/m2


-16.2427


166.8213717308


-26.7716


11.2887203716


15.8402727273


51.4884239535


41.167


-137.4181192956


54.2421


81.7508244189


37.1868181818


-41.2570190377


-13.5745


-86.7298907872


-25.805


14.5224238571


-21.026


35.8032661506





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS H(W/m^2)


OBS H(W/m^2)


Date


W/m2


89.831


28.531680381


80.404


24.7371698185


59.6054545455


42.0372539471


58.883


34.8407321664


53.496


24.265541885


48.0163636364


33.4035455339


63.721


10.8024703557


49.044


8.0858403915


33.22


3.433633287





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS lE(W/m^2)


OBS lE(W/m^2)


Date


W/m2


89.831


33.2256873377


80.404


52.0586451422


59.6054545455


22.2590336829


58.883


45.4771659357


53.496


51.5435153082


48.0163636364


10.7150064789


63.721


46.0706832675


49.044


39.8329306936


33.22


20.606077567





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Rn(W/m^2)


OBS Rn(W/m^2)


Date


W/m2


176.057


46.8181992754


154.21


52.055667545


160.6454545455


30.2726504541


129.92


54.5325357127


111.954


56.625002167


101.3372727273


15.2678322333


66.5932


45.7081666667


41.4944


37.4741847826


54.529


31.71375





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS divE+Rt


OBS ⊿E+Rn-H-lE


Date


W/m2


149.147


151.8822032875


152.376


-13.4514270441


83.8309090909


17.4647867777


37.6033


-159.5696505998


-34.82327


62.5667693927


-51.4429045455


-70.1077388173


-21.6206


-97.8948777438


-83.4576


4.0778375547


-115.8241


39.8969786816





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS d(LW)/dt  (W/m^2)


OBS d(LW)/dt  (W/m^2)


Date


W/m2


-17.94089


-4.1827799053


-15.8624


3.7077844511


-4.2990909091


2.6378894317


48.05


-7.8844160596


56.165


5.72452907


20.6766363636


-0.1819693238


-18.8059


-4.1569092035


-18.851


-1.4695448952


-20.297


1.7248397473





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS LP(W/m2)


OBS LP(W/m2)


Date


W/m2


39.262615


65.3935185185


27.809304


41.087962963


9.9397272727


18.1502525253


15.698463


78.125


63.3148


16.7824074074


4.1917272727


28.4090909091


119.9539


206.8865740741


58.35082


171.0069444444


30.7197


107.0601851852





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10day


OBS 10day


Date


W/m2


70.934


46.8181992754


87.554


52.055667545


19.3818181818


30.2726504541


0.6833


54.5325357127


-47.061


56.625002167


-39.0473590909


15.2678322333


21.7748


45.7081666667


-8.3866


37.4741847826


-39.7631


31.71375





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS d(LW)/dt  (W/m^2)


OBS d(LW)/dt  (W/m^2)


Date


W/m2


-17.94089


-4.1827799053


-15.8624


3.7077844511


-4.2990909091


2.6378894317


48.05


-7.8844160596


56.165


5.72452907


20.6766363636


-0.1819693238


-18.8059


-4.1569092035


-18.851


-1.4695448952


-20.297


1.7248397473





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS LP(W/m2)


OBS LP(W/m2)


Date


W/m2


39.262615


65.3935185185


27.809304


41.087962963


9.9397272727


18.1502525253


15.698463


78.125


63.3148


16.7824074074


4.1917272727


28.4090909091


119.9539


206.8865740741


58.35082


171.0069444444


30.7197


107.0601851852





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10day


OBS 10day


Date


W/m2


70.934


46.8181992754


87.554


52.055667545


19.3818181818


30.2726504541


0.6833


54.5325357127


-47.061


56.625002167


-39.0473590909


15.2678322333


21.7748


45.7081666667


-8.3866


37.4741847826


-39.7631


31.71375





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS d(LW)/dt  (W/m^2)


OBS d(LW)/dt  (W/m^2)


Date


W/m2


-17.94089


-4.1827799053


-15.8624


3.7077844511


-4.2990909091


2.6378894317


48.05


-7.8844160596


56.165


5.72452907


20.6766363636


-0.1819693238


-18.8059


-4.1569092035


-18.851


-1.4695448952


-20.297


1.7248397473





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS LP(W/m2)


OBS LP(W/m2)


Date


W/m2


39.262615


65.3935185185


27.809304


41.087962963


9.9397272727


18.1502525253


15.698463


78.125


63.3148


16.7824074074


4.1917272727


28.4090909091


119.9539


206.8865740741


58.35082


171.0069444444


30.7197


107.0601851852





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10day


OBS 10day


Date


W/m2


-68.514


27.9850512756


-68.463


-7.2628977281


-53.9622727273


-1.4708917259


4.85792


24.7634180047


65.9803


-29.0365788307


-23.1454545455


17.5121151063


37.4343


156.6589816031


-9.5423


129.7044688557


-22.8


88.0064633908





																					MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			OBS			OBS			OBS			OBS			OBS						OBS			MOLTS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS


						No			yy			mm			dd			hr			RnetTOA			Rnetsfc			Rneta			lEsfc			Hsfc			lPrec			Δe(W/m^2)			DivE			Q1			lQltc			DivlQ			Q2			Δe(W/m^2)			H(W/m^2)			lE(W/m^2)			Rn(W/m^2)			precipitation			d(LW)/dt (W/m^2)			1day			1day			10days			10days			Δe(W/m^2)			Δe(W/m^2)			H(W/m^2)			H(W/m^2)			lE(W/m^2)			lE(W/m^2)			Rn(W/m^2)			Rn(W/m^2)			1day			1day			10day			10day			d(LW)/dt  (W/m^2)			d(LW)/dt  (W/m^2)			LP(W/m2)			LP(W/m2)


			2001/07/01			1.0			2001.0			7.0			1.0			0.0			81.6			180.0			-98.4			60.2			111.0			187.6			6.7			66.0			149.4			31.6			-108.2			76.6			1732.3			26.82			76.68			94.68			57.9			-56.18			1723.5			147.7																																	108.2			-75.0


			2001/07/02			2.0			2001.0			7.0			2.0			0.0			92.5			188.3			-95.9			96.1			94.4			2.7			-111.8			206.3			2.9			-70.9			162.6			-91.7			117.6			18.95			53.01			63.98			0.0			-4.61			109.6			298.8																																	-162.6			-57.6


			2001/07/03			3.0			2001.0			7.0			3.0			0.0			100.5			196.1			-95.7			77.3			94.0			0.1			9.1			66.5			-18.3			-26.6			120.5			-93.9			187.6			19.70			-13.58			10.71			0.0			23.82			192.2			167.0																																	-120.5			37.4


			2001/07/04			4.0			2001.0			7.0			4.0			0.0			103.1			196.2			-93.1			68.3			85.3			0.2			30.7			29.8			-24.6			-8.8			93.9			-85.1			-15.1			13.83			8.13			55.63			0.0			36.88			18.5			132.9																																	-93.9			28.8


			2001/07/05			5.0			2001.0			7.0			5.0			0.0			93.3			197.1			-103.8			56.3			87.5			0.0			21.2			18.8			-47.5			-6.9			94.3			-87.5			-39.3			24.63			1.56			19.38			0.0			-12.92			-46.1			112.1																																	-94.3			-14.5


			2001/07/06			6.0			2001.0			7.0			6.0			0.0			85.1			188.9			-103.8			51.5			87.2			0.0			-7.2			42.0			-52.4			-21.8			109.0			-87.2			-171.9			71.87			-4.67			-3.98			0.0			-6.50			-243.1			127.1																																	-109.0			-1.8


			2001/07/07			7.0			2001.0			7.0			7.0			0.0			85.6			175.7			-90.1			44.7			75.0			35.6			-3.3			32.9			-9.8			15.7			23.7			-39.5			222.0			47.38			22.88			32.88			34.7			55.49			184.6			118.5																																	-23.7			67.3


			2001/07/08			8.0			2001.0			7.0			8.0			0.0			79.1			173.0			-93.9			80.0			78.1			36.1			-14.4			78.5			22.2			0.4			41.6			-42.0			9.2			21.35			57.65			63.27			75.2			-14.59			-6.5			157.6																																	-41.6			3.0


			2001/07/09			9.0			2001.0			7.0			9.0			0.0			-42.9			70.8			-113.6			15.0			87.3			129.3			-85.9			74.6			30.7			-57.3			15.3			42.0			-102.5			4.05			38.35			34.68			486.1			-18.95			-110.2			31.7																																	-15.3			428.8


			2001/07/10			10.0			2001.0			7.0			10.0			0.0			104.3			194.5			-90.2			78.0			98.5			1.0			-7.6			93.9			-11.2			-34.9			132.4			-97.5			-271.7			36.74			92.26			96.97			0.0			-44.28			-303.7			198.2			149.1			151.9			-16.2			166.8			89.8			28.5			62.7			33.2			176.1			46.8			-132.4			-136.5			-68.5			28.0			-17.9			-4.2			39.3			65.4


			2001/07/11			11.0			2001.0			7.0			11.0			0.0			18.3			112.2			-93.9			39.3			77.6			16.9			133.2			-110.2			-37.7			94.7			-33.9			-60.8			-304.7			15.19			61.31			73.02			37.6			-32.02			-308.1			-91.9																																	33.9			-55.7


			2001/07/12			12.0			2001.0			7.0			12.0			0.0			97.4			187.3			-89.9			90.0			93.5			0.1			-63.3			157.0			0.2			-63.5			156.9			-93.5			90.0			62.95			54.97			39.62			0.0			13.00			11.7			254.4																																	-156.9			-42.0


			2001/07/13			13.0			2001.0			7.0			13.0			0.0			101.7			186.2			-84.5			94.6			78.6			0.4			-57.8			146.4			10.4			-60.7			138.9			-78.2			114.8			26.00			56.94			70.49			0.0			1.37			102.4			248.1																																	-138.9			-55.6


			2001/07/14			14.0			2001.0			7.0			14.0			0.0			23.1			107.6			-84.5			18.1			89.0			141.6			-44.5			67.1			75.2			-25.0			-27.7			52.6			701.2			8.29			63.92			58.73			0.0			60.32			687.7			90.2																																	27.7			-3.6


			2001/07/15			15.0			2001.0			7.0			15.0			0.0			99.5			205.6			-106.2			83.3			85.4			0.3			-15.8			78.4			-22.6			-25.1			110.3			-85.2			1.1			27.95			53.95			51.90			0.0			-6.59			-28.9			177.8																																	-110.3			-60.5


			2001/07/16			16.0			2001.0			7.0			16.0			0.0			-12.2			105.1			-117.3			54.6			90.2			90.2			-72.3			99.8			27.4			-39.3			39.3			0.0			-396.3			3.53			30.47			20.48			338.5			-23.63			-409.8			87.6																																	-39.3			284.4


			2001/07/17			17.0			2001.0			7.0			17.0			0.0			65.8			136.2			-70.5			88.5			77.6			25.5			-32.1			127.7			43.5			7.4			44.7			-52.1			-334.8			14.73			52.28			62.23			14.5			-26.55			-339.6			193.5																																	-44.7			-64.4


			2001/07/18			18.0			2001.0			7.0			18.0			0.0			89.6			166.6			-77.0			80.0			75.1			0.0			-3.4			81.6			3.0			40.8			34.3			-75.1			-140.9			37.05			47.98			57.40			0.0			5.60			-168.5			171.2																																	-34.3			-42.4


			2001/07/19			19.0			2001.0			7.0			19.0			0.0			95.8			178.3			-82.6			79.1			74.1			0.5			-117.6			188.2			-2.9			-85.5			159.0			-73.5			54.3			33.14			38.65			44.48			0.0			14.40			27.0			284.0																																	-159.0			-24.2


			2001/07/20			20.0			2001.0			7.0			20.0			0.0			69.3			157.0			-87.7			70.4			63.0			2.7			6.0			39.7			-14.6			-2.5			62.8			-60.2			328.0			18.56			60.12			42.21			20.3			31.17			291.5			109.0			152.4			-13.5			-26.8			11.3			80.4			24.7			69.8			52.1			154.2			52.1			-62.8			-8.7			-68.5			-7.3			-15.9			3.7			27.8			41.1


			2001/07/21			21.0			2001.0			7.0			21.0			0.0			85.3			175.4			-90.1			106.8			60.1			1.3			48.2			28.7			18.1			39.8			19.0			-58.8			104.0			36.83			59.23			76.80			2.9			-60.80			84.7			114.0																																	-19.0			-117.1


			2001/07/22			22.0			2001.0			7.0			22.0			0.0			77.1			163.4			-86.3			74.8			57.7			0.0			-14.9			61.0			-11.6			-39.3			97.0			-57.7			343.9			54.63			20.59			19.68			0.0			35.26			288.4			138.1																																	-97.0			14.7


			2001/07/23			23.0			2001.0			7.0			23.0			0.0			75.6			169.5			-93.9			67.4			61.0			0.0			7.7			26.8			-26.5			-29.1			90.1			-61.0			78.0			11.65			30.69			36.58			0.0			43.22			72.2			102.4																																	-90.1			12.5


			2001/07/24			24.0			2001.0			7.0			24.0			0.0			77.9			171.9			-94.0			74.8			58.1			0.0			-20.2			59.0			-19.2			-69.8			127.9			-58.1			-128.1			21.50			34.09			56.35			0.0			-45.48			-127.3			136.9																																	-127.9			-79.6


			2001/07/25			25.0			2001.0			7.0			25.0			0.0			76.7			174.3			-97.6			82.3			58.5			0.0			-66.9			110.0			-15.3			-95.9			154.4			-58.5			-27.0			52.70			16.44			24.46			0.0			11.82			-71.7			186.7																																	-154.4			-4.6


			2001/07/26			26.0			2001.0			7.0			26.0			0.0			63.0			163.7			-100.7			78.5			55.4			0.0			22.5			10.8			-22.2			61.3			-5.8			-55.4			-63.8			55.70			4.42			9.64			0.0			-8.37			-114.3			73.8																																	5.8			-12.8


			2001/07/27			27.0			2001.0			7.0			27.0			0.0			57.9			155.3			-97.4			70.3			54.4			0.0			-19.3			46.6			-27.1			-34.9			89.3			-54.4			-8.4			60.00			-0.49			2.87			0.0			-20.37			-65.0			104.5																																	-89.3			-19.9


			2001/07/28			28.0			2001.0			7.0			28.0			0.0			50.3			147.7			-97.4			58.7			47.8			0.0			-71.3			80.3			-38.8			-116.8			164.6			-47.8			194.3			31.29			-12.80			8.00			0.0			31.59			183.8			130.6																																	-164.6			44.4


			2001/07/29			29.0			2001.0			7.0			29.0			0.0			31.3			125.5			-94.2			34.3			74.7			72.5			68.2			-53.4			12.7			67.9			-65.7			-2.2			64.1			40.13			20.25			5.02			69.4			24.23			8.8			-22.0																																	65.7			73.4


			2001/07/30			30.0			2001.0			7.0			30.0			0.0			59.4			158.5			-99.1			66.1			65.5			0.0			-17.7			50.2			-33.0			-56.9			122.3			-65.5			438.7			59.09			39.19			56.32			0.0			25.37			396.7			109.6																																	-122.3			-13.8


			2001/07/31			31.0			2001.0			7.0			31.0			0.0			54.4			161.9			-107.5			76.1			62.5			35.5			237.8			-206.8			4.0			226.4			-199.4			-27.0			-429.4			38.89			33.24			37.29			127.3			-7.45			-464.2			-152.4			83.8			17.5			15.8			51.5			59.6			42.0			71.8			22.3			160.6			30.3			199.4			86.6			-54.0			-1.5			-4.3			2.6			9.9			18.2


			2001/08/01			32.0			2001.0			8.0			1.0			0.0			20.3			144.5			-124.1			87.5			79.7			46.8			72.4			-29.4			10.1			102.4			-69.4			-32.9			-277.2			47.24			58.78			76.53			2.9			-89.53			-306.7			-9.1																																	69.4			-145.4


			2001/08/02			33.0			2001.0			8.0			2.0			0.0			46.9			136.8			-89.9			80.1			59.1			0.0			71.3			-21.9			-9.8			53.6			5.5			-59.1			-38.6			84.00			-25.43			4.81			0.0			12.61			-92.4			25.0																																	-5.5			38.0


			2001/08/03			34.0			2001.0			8.0			3.0			0.0			60.2			149.5			-89.3			55.5			58.4			0.8			84.4			-59.9			-33.0			100.4			-42.8			-57.6			518.3			47.00			37.04			35.95			133.1			98.08			470.3			0.3																																	42.8			194.1


			2001/08/04			35.0			2001.0			8.0			4.0			0.0			55.8			148.0			-92.1			78.9			51.9			0.1			51.8			-13.1			-13.2			16.3			35.6			-51.9			-892.8			12.46			46.54			60.00			0.0			-88.71			-891.8			42.7																																	-35.6			-135.2


			2001/08/05			36.0			2001.0			8.0			5.0			0.0			48.0			123.6			-75.7			86.0			53.3			9.7			30.1			33.5			20.1			30.8			12.7			-43.6			NaN			39.39			9.06			-1.18			34.7			-2.10			NaN			81.5																																	-12.7			23.6


			2001/08/06			37.0			2001.0			8.0			6.0			0.0			50.5			138.5			-88.0			98.9			59.6			49.6			11.3			59.2			60.6			67.2			-57.2			-9.9			NaN			38.86			24.80			32.66			49.2			47.68			NaN			109.7																																	57.2			72.1


			2001/08/07			38.0			2001.0			8.0			7.0			0.0			29.1			128.5			-99.4			66.1			74.2			42.8			29.3			11.6			9.6			58.2			-26.9			-31.3			-216.0			24.71			79.49			106.05			416.7			-28.76			-214.1			40.8																																	26.9			308.4


			2001/08/08			39.0			2001.0			8.0			8.0			0.0			16.0			111.6			-95.6			51.3			57.1			0.1			-82.9			95.7			-44.2			-103.1			160.1			-57.0			-231.2			5.38			87.47			83.19			43.4			-29.28			-240.8			111.8																																	-160.1			-73.3


			2001/08/09			40.0			2001.0			8.0			9.0			0.0			13.4			110.4			-97.0			68.1			50.9			0.8			94.0			-72.1			-28.1			115.4			-65.3			-50.1			258.9			31.17			79.21			88.33			8.7			5.68			236.9			-58.7																																	65.3			-64.8


			2001/08/10			41.0			2001.0			8.0			10.0			0.0			29.0			107.8			-78.8			87.2			44.7			6.2			50.0			3.1			14.6			39.3			-0.8			-38.5			-220.8			18.20			57.80			58.99			92.6			-4.51			-237.8			32.1			37.6			-159.6			41.2			-137.4			58.9			34.8			76.0			45.5			129.9			54.5			0.8			30.3			4.9			24.8			48.1			-7.9			15.7			78.1


			2001/08/11			42.0			2001.0			8.0			11.0			0.0			20.6			111.7			-91.1			115.0			41.1			2.2			158.9			-93.8			26.1			164.0			-125.1			-38.9			250.2			19.23			30.41			38.54			28.9			-11.62			239.1			-73.3																																	125.1			-13.1


			2001/08/12			43.0			2001.0			8.0			12.0			0.0			41.8			122.1			-80.2			89.7			42.6			0.0			-5.9			57.9			9.4			38.2			4.4			-42.6			414.5			23.09			69.95			82.46			5.8			62.97			403.9			99.7																																	-4.4			-1.2


			2001/08/13			44.0			2001.0			8.0			13.0			0.0			-56.6			49.6			-106.2			8.8			78.2			136.7			36.7			-55.8			39.4			67.6			-126.1			58.5			383.9			0.86			33.23			34.07			83.9			30.83			383.9			-112.4																																	126.1			81.5


			2001/08/14			45.0			2001.0			8.0			14.0			0.0			24.5			147.3			-122.8			64.8			49.8			0.0			-73.3			65.1			-58.0			-86.7			136.5			-49.8			178.8			17.79			80.57			101.24			0.0			-2.86			181.7			89.5																																	-136.5			-83.4


			2001/08/15			46.0			2001.0			8.0			15.0			0.0			7.0			137.6			-130.6			34.3			49.7			0.0			34.4			-81.0			-96.3			-16.0			65.7			-49.7			-286.5			41.73			165.43			150.65			0.0			-23.14			-343.0			-74.0																																	-65.7			-188.6


			2001/08/16			47.0			2001.0			8.0			16.0			0.0			0.2			129.1			-128.9			34.1			44.7			0.0			9.1			-59.2			-94.8			3.9			40.8			-44.7			44.4			43.62			40.94			44.12			0.0			31.27			3.9			-59.0																																	-40.8			-9.7


			2001/08/17			48.0			2001.0			8.0			17.0			0.0			20.2			135.4			-115.3			76.7			36.7			0.0			95.4			-97.3			-38.6			58.1			-21.5			-36.7			-146.6			11.81			36.43			39.68			5.8			-51.48			-155.1			-77.1																																	21.5			-82.1


			2001/08/18			49.0			2001.0			8.0			18.0			0.0			2.3			102.2			-99.8			75.1			36.0			61.3			83.1			-71.9			36.7			115.9			-141.3			25.4			264.7			4.72			15.99			16.04			37.6			86.90			260.0			-69.5																																	141.3			108.5


			2001/08/19			50.0			2001.0			8.0			19.0			0.0			23.5			62.9			-39.4			6.3			70.6			408.5			369.0			-331.6			375.4			397.3			-735.1			337.9			-598.7			28.90			16.77			37.15			5.8			-89.32			-607.2			-308.1																																	735.1			-100.3


			2001/08/20			51.0			2001.0			8.0			20.0			0.0			39.0			121.7			-82.7			29.1			85.6			24.4			-165.0			197.0			-29.3			-180.7			241.9			-61.2			312.9			50.90			25.72			22.30			0.0			23.70			258.6			236.0			-34.8			62.6			54.2			81.8			53.5			24.3			53.4			51.5			112.0			56.6			-241.9			-2.0			66.0			-29.0			56.2			5.7			63.3			16.8


			2001/08/21			52.0			2001.0			8.0			21.0			0.0			29.6			118.2			-88.7			53.7			69.1			0.0			-22.6			56.7			-35.0			-72.5			141.6			-69.1			379.1			-1.30			17.97			14.72			31.8			25.79			377.1			86.3																																	-141.6			39.6


			2001/08/22			53.0			2001.0			8.0			22.0			0.0			15.7			131.4			-115.8			64.7			64.3			2.6			177.3			-164.1			-48.4			171.8			-110.1			-61.7			-203.4			35.54			21.06			38.44			0.0			4.33			-221.6			-148.4																																	110.1			-16.7


			2001/08/23			54.0			2001.0			8.0			23.0			0.0			-3.1			114.1			-117.2			47.5			60.3			6.8			88.0			-97.4			-62.8			129.1			-75.7			-53.5			-254.7			-0.82			-6.55			-6.57			0.0			-42.01			-254.0			-100.5																																	75.7			-35.5


			2001/08/24			55.0			2001.0			8.0			24.0			0.0			-1.0			115.4			-116.4			48.1			55.1			0.0			-13.3			0.0			-68.4			-71.4			126.5			-55.1			331.5			62.63			-0.46			-3.13			0.0			33.19			266.1			-1.0																																	-126.5			33.7


			2001/08/25			56.0			2001.0			8.0			25.0			0.0			-8.7			118.6			-127.3			36.5			51.5			0.0			34.5			-73.9			-90.8			14.2			37.3			-51.5			-359.7			37.91			6.39			15.65			2.9			-41.85			-388.3			-82.6																																	-37.3			-45.3


			2001/08/26			57.0			2001.0			8.0			26.0			0.0			-41.0			92.3			-133.3			27.0			41.6			5.6			24.2			-88.8			-100.6			16.1			19.8			-36.0			113.9			45.05			-3.46			-1.55			0.0			23.02			70.7			-129.9																																	-19.8			26.5


			2001/08/27			58.0			2001.0			8.0			27.0			0.0			-20.2			92.2			-112.4			69.7			45.0			9.0			44.5			-42.2			-33.6			8.3			27.7			-35.9			-1103.8			16.71			25.39			33.44			170.7			-83.24			-1112.5			-62.4																																	-27.7			62.1


			2001/08/28			59.0			2001.0			8.0			28.0			0.0			-34.0			73.0			-107.0			105.6			36.8			3.5			7.6			27.9			2.2			-41.6			74.9			-33.3			30.6			27.13			41.10			49.00			2.9			-2.49			11.4			-6.1																																	-74.9			-40.7


			2001/08/29			60.0			2001.0			8.0			29.0			0.0			-30.8			97.9			-128.7			105.4			41.2			9.0			1.4			16.5			-14.3			5.5			26.6			-32.2			274.8			33.21			7.02			9.11			0.0			14.48			243.7			-14.3																																	-26.6			7.5


			2001/08/30			61.0			2001.0			8.0			30.0			0.0			-21.7			84.5			-106.2			83.9			33.1			0.0			113.2			-102.3			-22.3			78.0			-44.9			-33.1			-35.0			55.92			-21.17			-1.13			0.0			8.35			-70.9			-124.0																																	44.9			29.5


			2001/08/31			62.0			2001.0			8.0			31.0			0.0			-21.2			77.2			-98.3			60.3			30.3			9.5			-45.7			38.0			-28.6			-10.1			31.0			-20.8			373.1			55.45			30.57			19.98			104.2			58.44			307.0			16.8			-51.4			-70.1			37.2			-41.3			48.0			33.4			63.9			10.7			101.3			15.3			-31.0			132.0			-23.1			17.5			20.7			-0.2			4.2			28.4


			2001/09/01			63.0			2001.0			9.0			1.0			0.0			-77.1			9.0			-86.1			-1.1			75.7			255.9			-117.3			105.9			168.7			-119.5			-60.6			180.2			-478.4			0.32			35.37			31.32			8.7			-40.45			-482.8			28.8																																	60.6			-67.1


			2001/09/02			64.0			2001.0			9.0			2.0			0.0			-5.7			104.7			-110.4			85.0			60.0			6.0			54.1			-19.4			-19.3			45.2			8.8			-54.0			292.1			39.46			34.44			32.52			5.8			23.47			250.7			-25.1																																	-8.8			-5.2


			2001/09/03			65.0			2001.0			9.0			3.0			0.0			4.8			115.6			-110.9			73.0			55.4			22.9			-35.3			52.8			-15.0			-14.1			46.5			-32.5			-103.0			3.58			32.86			36.92			11.6			5.21			-102.5			57.5																																	-46.5			-16.1


			2001/09/04			66.0			2001.0			9.0			4.0			0.0			-25.7			70.9			-96.6			48.5			59.6			55.7			-31.5			42.9			7.5			-36.8			40.7			-3.9			-335.3			9.10			37.76			35.76			306.7			-33.82			-346.4			17.2																																	-40.7			235.1


			2001/09/05			67.0			2001.0			9.0			5.0			0.0			-35.5			85.3			-120.7			64.6			43.0			2.9			-21.1			7.9			-53.2			11.0			29.1			-40.1			133.7			18.17			35.16			51.66			2.9			5.91			132.0			-27.5																																	-29.1			-26.4


			2001/09/06			68.0			2001.0			9.0			6.0			0.0			-20.8			97.7			-118.4			86.9			44.4			11.1			-27.4			40.3			-20.5			-69.3			102.6			-33.3			-86.4			17.39			34.68			47.23			0.0			-8.51			-91.2			19.5																																	-102.6			-43.2


			2001/09/07			69.0			2001.0			9.0			7.0			0.0			-28.1			74.7			-102.7			85.9			32.1			2.6			95.4			-80.1			-14.3			59.3			-29.8			-29.5			-204.8			22.35			52.01			60.34			60.8			3.68			-218.8			-108.2																																	29.8			12.4


			2001/09/08			70.0			2001.0			9.0			8.0			0.0			-59.3			56.1			-115.4			48.1			80.8			254.5			-18.4			32.0			187.3			-33.5			-140.2			173.7			-843.2			18.05			105.23			97.99			445.6			-45.99			-868.4			-27.4																																	140.2			294.4


			2001/09/09			71.0			2001.0			9.0			9.0			0.0			-100.9			18.5			-119.4			46.8			82.9			258.7			-42.2			52.5			186.1			-20.7			-155.1			175.8			-18.8			-13.43			44.96			22.32			321.2			12.80			-28.0			-48.4																																	155.1			289.0


			2001/09/10			72.0			2001.0			9.0			10.0			0.0			-85.7			33.6			-119.3			7.0			103.3			329.2			7.9			-17.0			216.9			-9.7			-216.3			225.9			776.8			-6.96			48.25			41.03			905.7			36.15			776.5			-102.7			-21.6			-97.9			-13.6			-86.7			63.7			10.8			54.5			46.1			66.6			45.7			216.3			893.6			37.4			156.7			-18.8			-4.2			120.0			206.9


			2001/09/11			73.0			2001.0			9.0			11.0			0.0			-87.1			47.9			-134.9			48.8			63.7			59.9			24.5			-46.9			-26.1			13.6			-9.8			-3.7			-122.2			-4.04			42.27			31.19			89.7			-17.76			-129.2			-134.0																																	9.8			29.7


			2001/09/12			74.0			2001.0			9.0			12.0			0.0			-30.8			92.3			-123.2			62.0			67.3			51.9			-15.4			21.5			-9.3			-15.6			31.0			-15.5			170.7			6.43			26.56			29.60			63.7			-13.80			167.3			-9.3																																	-31.0			23.3


			2001/09/13			75.0			2001.0			9.0			13.0			0.0			-124.2			-0.3			-124.0			-2.6			56.1			106.1			39.8			-110.3			-20.5			64.8			-114.8			50.0			-238.8			-2.82			20.50			10.13			593.2			12.14			-246.4			-234.5																																	114.8			584.8


			2001/09/14			76.0			2001.0			9.0			14.0			0.0			-80.9			33.9			-114.8			25.8			41.3			26.7			-53.7			6.0			-62.3			-43.0			57.5			-14.6			169.1			7.14			27.10			27.90			277.8			-6.41			162.7			-74.9																																	-57.5			244.3


			2001/09/15			77.0			2001.0			9.0			15.0			0.0			-81.0			57.0			-137.9			43.4			42.8			12.7			33.8			-85.5			-81.8			23.6			6.6			-30.2			38.7			21.41			51.95			69.38			2.9			7.18			34.7			-166.5																																	-6.6			-41.9


			2001/09/16			78.0			2001.0			9.0			16.0			0.0			-58.4			68.8			-127.2			59.3			38.0			11.9			-61.5			31.7			-56.0			-75.9			102.0			-26.1			-202.4			13.96			41.47			54.55			0.0			-7.32			-203.2			-26.7																																	-102.0			-48.8


			2001/09/17			79.0			2001.0			9.0			17.0			0.0			-48.7			59.5			-108.2			58.5			36.0			0.1			-78.3			64.6			-49.5			-55.2			91.0			-35.9			117.0			31.75			46.44			76.35			0.0			-12.79			115.1			15.9																																	-91.0			-59.2


			2001/09/18			80.0			2001.0			9.0			18.0			0.0			-110.9			-16.5			-94.4			3.2			52.6			230.1			-32.3			-6.3			139.0			-28.3			-149.2			177.6			35.0			-1.21			7.48			-2.90			662.6			5.83			25.8			-117.2																																	149.2			661.0


			2001/09/19			81.0			2001.0			9.0			19.0			0.0			-26.1			70.1			-96.2			36.3			50.2			0.2			-26.5			16.8			-59.7			-15.6			65.5			-50.0			-20.5			16.83			93.47			67.23			0.0			-7.62			-63.6			-9.3																																	-65.5			-101.1


			2001/09/20			82.0			2001.0			9.0			20.0			0.0			-102.6			2.3			-105.0			-1.4			42.5			83.9			-88.5			24.6			-22.5			-57.0			15.6			41.4			198.5			-8.60			41.09			11.30			20.3			25.86			177.3			-78.1			-83.5			4.1			-25.8			14.5			49.0			8.1			33.3			39.8			41.5			37.5			-15.6			5.0			-9.5			129.7			-18.9			-1.5			58.4			171.0


			2001/09/21			83.0			2001.0			9.0			21.0			0.0			-29.1			63.9			-93.0			41.2			34.6			2.9			-56.9			39.7			-48.9			-31.9			63.6			-31.7			-232.8			1.52			26.21			26.58			182.3			4.88			-234.0			10.5																																	-63.6			161.0


			2001/09/22			84.0			2001.0			9.0			22.0			0.0			-84.3			52.4			-136.6			48.0			32.7			6.2			-61.2			5.3			-82.3			-29.6			56.0			-26.4			-85.8			5.55			45.48			39.11			17.4			-35.57			-97.8			-78.9																																	-56.0			-63.7


			2001/09/23			85.0			2001.0			9.0			23.0			0.0			-66.6			45.5			-112.1			41.0			32.6			0.0			71.9			-110.4			-71.1			55.2			-22.6			-32.6			195.9			17.38			47.28			62.57			0.0			3.46			193.8			-177.0																																	22.6			-43.8


			2001/09/24			86.0			2001.0			9.0			24.0			0.0			-56.5			63.2			-119.7			47.0			31.6			31.8			-227.5			186.5			-40.9			-175.4			175.3			0.1			298.0			-4.71			16.91			6.57			110.0			32.47			292.4			130.0																																	-175.3			125.5


			2001/09/25			87.0			2001.0			9.0			25.0			0.0			-124.1			46.9			-171.0			29.5			42.4			72.5			-42.7			-56.5			-69.0			-46.5			16.4			30.1			-101.9			1.64			12.76			12.01			28.9			-10.63			-104.3			-180.6																																	-16.4			5.5


			2001/09/26			88.0			2001.0			9.0			26.0			0.0			-83.4			57.9			-141.3			37.4			38.6			24.6			85.4			-150.7			-79.3			42.0			-28.0			-14.0			-90.5			-1.00			-5.69			36.24			0.0			-10.49			-47.6			-234.1																																	28.0			-4.8


			2001/09/27			89.0			2001.0			9.0			27.0			0.0			-69.2			60.2			-129.4			37.2			29.7			11.6			-12.3			-50.2			-80.5			-28.5			46.5			-18.0			79.6			8.00			32.65			13.59			147.6			31.61			52.5			-119.4																																	-46.5			146.5


			2001/09/28			90.0			2001.0			9.0			28.0			0.0			-66.1			68.9			-135.0			38.5			40.4			91.5			-50.2			-5.9			-5.1			-61.9			10.8			51.1			298.2			3.60			19.73			41.03			529.5			2.66			315.9			-72.0																																	-10.8			512.4


			2001/09/29			91.0			2001.0			9.0			29.0			0.0			-82.5			71.2			-153.7			34.1			30.2			3.1			36.3			-125.7			-116.5			61.0			-33.8			-27.1			-38.4			-2.75			-25.92			52.61			0.0			-2.87			42.9			-208.2																																	33.8			23.1


			2001/09/30			92.0			2001.0			9.0			30.0			0.0			-98.8			15.3			-114.1			11.7			19.5			63.1			46.9			-129.7			-39.3			12.6			-56.1			43.6						5.10			36.65			26.83			55.0						-14.9			-228.5			-115.8			39.9			-21.0			35.8			33.2			3.4			36.6			20.6			54.5			31.7			56.1			18.3			-22.8			88.0			-20.3			1.7			30.7			107.1








						MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS									MOLTS			OBS			MOLTS			OBS			MOLTS			OBS


						divE+Rt						Δe(W/m^2)			Δe(W/m^2)			H(W/m^2)			H(W/m^2)			lE(W/m^2)			lE(W/m^2)			Rn(W/m^2)			Rn(W/m^2)									-divLQ						d(LW)/dt  (W/m^2)			d(LW)/dt  (W/m^2)			LP(W/m2)			LP(W/m2)


			37082			149.1			151.9			-16.2			166.8			89.8			28.5			62.7			33.2			176.1			46.8			-132.4			-136.5			-68.5			28.0			-17.9			-4.2			39.3			65.4


			37092			152.4			-13.5			-26.8			11.3			80.4			24.7			69.8			52.1			154.2			52.1			-62.8			-8.7			-68.5			-7.3			-15.9			3.7			27.8			41.1


			37103			83.8			17.5			15.8			51.5			59.6			42.0			71.8			22.3			160.6			30.3			199.4			86.6			-54.0			-1.5			-4.3			2.6			9.9			18.2


			37113			37.6			-159.6			41.2			-137.4			58.9			34.8			76.0			45.5			129.9			54.5			0.8			30.3			4.9			24.8			48.1			-7.9			15.7			78.1


			37123			-34.8			62.6			54.2			81.8			53.5			24.3			53.4			51.5			112.0			56.6			-241.9			-2.0			66.0			-29.0			56.2			5.7			63.3			16.8


			37134			-51.4			-70.1			37.2			-41.3			48.0			33.4			63.9			10.7			101.3			15.3			-31.0			132.0			-23.1			17.5			20.7			-0.2			4.2			28.4


			37144			-21.6			-97.9			-13.6			-86.7			63.7			10.8			54.5			46.1			66.6			45.7			216.3			893.6			37.4			156.7			-18.8			-4.2			120.0			206.9


			37154			-83.5			4.1			-25.8			14.5			49.0			8.1			33.3			39.8			41.5			37.5			-15.6			5.0			-9.5			129.7			-18.9			-1.5			58.4			171.0


			37164			-115.8			39.9			-21.0			35.8			33.2			3.4			36.6			20.6			54.5			31.7			56.1			18.3			-22.8			88.0			-20.3			1.7			30.7			107.1








			37073			-15.59


			37074			113.85


			37075			-34.01


			37076			-73.32


			37077			-74.53


			37078			-43.05


			37079			-52.66


			37080			-0.55


			37081			117.43


			37082			-10.36


			37083			-128.52


			37084			59.6


			37085			44.7


			37086			44


			37087			-21.12


			37088			111.97


			37089			61.95


			37090			-8.03


			37091			92.45


			37092			-29.68


			37093			-56.64


			37094			-16.07


			37095			-48.72


			37096			-18.89


			37097			33.27


			37098			-52.28


			37099			-11.31


			37100			30.02


			37101			-84.68


			37102			-9.24


			37103			-261.2


			37104			-49.73


			37105			-68.81


			37106			-120.06


			37107			-68.92


			37108			-14.48


			37109			8.71


			37110			-17.5


			37111			79.69


			37112			-85.42


			37113			-25.847


			37114			-114.39


			37115			16.06


			37116			0.81


			37117			40.58


			37118			-87.974


			37119			-59.4133


			37120			-117.42


			37121			-74.21


			37122			-355.06


			37123			158.03


			37124			27.14


			37125			-179.77


			37126			-94.268


			37127			1.03005


			37128			-65.212


			37129			-47.77


			37130			-21.92


			37131			61.86


			37132			47.24


			37133			-80.64


			37134			59.14


			37135			182.96


			37136			-13.682


			37137			48.016


			37138			68.63


			37139			43.378


			37140			61.03


			37141			-52.06


			37142			91.28


			37143			153.37


			37144			68.78


			37145			40.15


			37146			52.36


			37147			13.9


			37148			86.948


			37149			-4.47


			37150			90.02


			37151			113.25


			37152			104.586


			37153			42.95


			37154			127.15


			37155			68.78


			37156			89.566


			37157			-43.76


			37158			242.96


			37159			67.64


			37160			-67.3


			37161			18.94


			37162			60.233


			37163			-43.19


			37164			-30.89





OBS


EST


Date


W/m^2


Compare with     OBS: dE + Rn - H - lE  and EST: divE - Rt


1723.4675120824


109.6258049313


192.177252617


18.5488275917


-46.1204311429


-243.0656682173


184.6369175914


-6.493241347


-110.2173189961


-303.737622236


-308.1316292816


11.6877565


102.3664132621


687.7150710671


-28.8934206744


-409.7647284531


-339.570915225


-168.4876415115


27.0164601568


291.5483637183


84.7092339381


288.3823255156


72.2393503923


-127.3382014866


-71.6760254837


-114.2603548506


-65.0411639727


183.7889529916


8.7845329248


396.7223423147


-464.1983377293


-306.7202610412


-92.3906546554


470.2526302121


-891.8277250632


0


0


-214.1302052635


-240.8228776932


236.892149615


-237.8102609088


239.1116382016


403.9054563755


383.8678252721


181.6654690891


-343.0149565731


3.9141526334


-155.1479392111


260.0147514112


-607.2485101845


258.5998069133


377.1183275775


-221.5968173192


-253.9536757517


266.1492454616


-388.3375058668


70.7273479042


-1112.474085862


11.3937192054


243.6704411306


-70.9114736723


307.0293502025


-482.7784974073


250.6931488555


-102.5407769028


-346.3875266101


131.9980744245


-91.249228888


-218.8000851427


-868.4444693548


-27.9783577827


776.5389413707


-129.2026586142


167.3384097941


-246.3578138631


162.7336544694


34.7442473296


-203.2489625213


115.1441345612


25.8439725736


-63.5593679014


177.3427597187


-233.9943483372


-97.7520021658


193.7870692118


292.4116301169


-104.2594243949


-47.5658034315


52.5344865382


315.8746446189


42.8522013257


-14.9186666667





			37073			-74.986812448


			37074			-57.6198632416


			37075			37.4039169136


			37076			28.7544781758


			37077			-14.4766972166


			37078			-1.8287100381


			37079			67.3384089435


			37080			2.9858972295


			37081			428.8148872055


			37082			-136.5349927679


			37083			-55.7150203661


			37084			-41.9728582054


			37085			-55.5717036198


			37086			-3.5963138708


			37087			-60.5310405817


			37088			284.4381825249


			37089			-64.3632453858


			37090			-42.3805796663


			37091			-24.2478131446


			37092			-8.6885849656


			37093			-117.1411141862


			37094			14.6689194884


			37095			12.5314611018


			37096			-79.5665052809


			37097			-4.6224974171


			37098			-12.7877387603


			37099			-19.8809190335


			37100			44.3929202116


			37101			73.4310996926


			37102			-13.828130743


			37103			86.6226959418


			37104			-145.4182025236


			37105			38.0337380194


			37106			194.1368319646


			37107			-135.2442411971


			37108			23.5645074266


			37109			72.0657997678


			37110			308.4100796078


			37111			-73.3496452646


			37112			-64.8494957005


			37113			30.2848079465


			37114			-13.0897214397


			37115			-1.1936218984


			37116			81.505695158


			37117			-83.4296800371


			37118			-188.5633158802


			37119			-9.6753863042


			37120			-82.1199946693


			37121			108.5244606561


			37122			-100.3040924525


			37123			-2.0201314398


			37124			39.6424422044


			37125			-16.7272114341


			37126			-35.4656942676


			37127			33.650881697


			37128			-45.3414024738


			37129			26.474508118


			37130			62.0903660425


			37131			-40.7015815723


			37132			7.4541987193


			37133			29.5206518707


			37134			132.0361072653


			37135			-67.1457369454


			37136			-5.1789042508


			37137			-16.082003684


			37138			235.1338750902


			37139			-26.3593542652


			37140			-43.1915648873


			37141			12.4350092571


			37142			294.3866290629


			37143			289.0244927544


			37144			893.5673738988


			37145			29.6733426104


			37146			23.2927779799


			37147			584.8160002004


			37148			244.2706605639


			37149			-41.8794349697


			37150			-48.7897985476


			37151			-59.2311228217


			37152			660.9668388074


			37153			-101.0902676043


			37154			5.0156923382


			37155			160.9663423033


			37156			-63.6885001448


			37157			-43.8160394476


			37158			125.5153673372


			37159			5.5442790809


			37160			-4.8068731594


			37161			146.5284107256


			37162			512.4451774887


			37163			23.0516178721


			37164			18.3248518519





OBS


EST


Date


W/m^2


Compare with     OBS: dLw/dt - LE - LP  and EST: divLQ


108.2


-162.6


-120.5


-93.9


-94.34


-109


-23.72


-41.57


-15.31


-132.4


33.93


-156.9


-138.9


27.65


-110.3


-39.33


-44.72


-34.27


-159


-62.79


-18.99


-97.01


-90.06


-127.9


-154.4


5.845


-89.26


-164.6


65.69


-122.3


199.4


69.43


-5.519


42.79


-35.56


-12.73


57.24


26.89


-160.1


65.32


0.8182


125.1


-4.357


126.1


-136.5


-65.7


-40.81


21.47


141.3


735.1


-241.9


-141.6


110.1


75.69


-126.5


-37.28


-19.82


-27.67


-74.86


-26.63


44.94


-30.97


60.64


-8.757


-46.54


-40.69


-29.12


-102.6


29.81


140.2


155.1


216.3


9.811


-31.03


114.8


-57.51


-6.584


-102


-91.04


149.2


-65.52


-15.55


-63.58


-56.01


22.61


-175.3


-16.38


27.99


-46.48


-10.77


33.82


56.1







Graph12


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS H(W/m^2)


OBS H(W/m^2)


Date


W/m2


89.831


28.531680381


80.404


24.7371698185


59.6054545455


42.0372539471


58.883


34.8407321664


53.496


24.265541885


48.0163636364


33.4035455339


63.721


10.8024703557


49.044


8.0858403915


33.22


3.433633287





E-MOL


			








E-MOL


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Δe(W/m^2)


OBS Δe(W/m^2)


Date


W/m2


-16.2427


166.8213717308


-26.7716


11.2887203716


15.8402727273


51.4884239535


41.167


-137.4181192956


54.2421


81.7508244189


37.1868181818


-41.2570190377


-13.5745


-86.7298907872


-25.805


14.5224238571


-21.026


35.8032661506





E-OBS


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS H(W/m^2)


OBS H(W/m^2)


Date


W/m2


89.831


28.531680381


80.404


24.7371698185


59.6054545455


42.0372539471


58.883


34.8407321664


53.496


24.265541885


48.0163636364


33.4035455339


63.721


10.8024703557


49.044


8.0858403915


33.22


3.433633287





E-MOL&OBS


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS lE(W/m^2)


OBS lE(W/m^2)


Date


W/m2


89.831


33.2256873377


80.404


52.0586451422


59.6054545455


22.2590336829


58.883


45.4771659357


53.496


51.5435153082


48.0163636364


10.7150064789


63.721


46.0706832675


49.044


39.8329306936


33.22


20.606077567





W-MOL


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Rn(W/m^2)


OBS Rn(W/m^2)


Date


W/m2


176.057


46.8181992754


154.21


52.055667545


160.6454545455


30.2726504541


129.92


54.5325357127


111.954


56.625002167


101.3372727273


15.2678322333


66.5932


45.7081666667


41.4944


37.4741847826


54.529


31.71375





W-OBS


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10days


OBS 10days


Date


W/m2


151.8822032875


-7.279


-13.4514270441


22.732


17.4647867777


-45.0672727273


-159.5696505998


-36.2367


62.5667693927


-59.29873


-70.1077388173


-26.6518136364


-97.8948777438


65.1702


4.0778375547


66.6844


39.8969786816


36.2979





W-MOL&OBS


			








W-MOL&OBS


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Δe(W/m^2)


OBS Δe(W/m^2)


Date


W/m2


-16.2427


166.8213717308


-26.7716


11.2887203716


15.8402727273


51.4884239535


41.167


-137.4181192956


54.2421


81.7508244189


37.1868181818


-41.2570190377


-13.5745


-86.7298907872


-25.805


14.5224238571


-21.026


35.8032661506





Balt.Lindenberg.daily


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS H(W/m^2)


OBS H(W/m^2)


Date


W/m2


89.831


28.531680381


80.404


24.7371698185


59.6054545455


42.0372539471


58.883


34.8407321664


53.496


24.265541885


48.0163636364


33.4035455339


63.721


10.8024703557


49.044


8.0858403915


33.22


3.433633287





10day_ave


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS lE(W/m^2)


OBS lE(W/m^2)


Date


W/m2


89.831


33.2256873377


80.404


52.0586451422


59.6054545455


22.2590336829


58.883


45.4771659357


53.496


51.5435153082


48.0163636364


10.7150064789


63.721


46.0706832675


49.044


39.8329306936


33.22


20.606077567





TimeSeries-Energy


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Rn(W/m^2)


OBS Rn(W/m^2)


Date


W/m2


176.057


46.8181992754


154.21


52.055667545


160.6454545455


30.2726504541


129.92


54.5325357127


111.954


56.625002167


101.3372727273


15.2678322333


66.5932


45.7081666667


41.4944


37.4741847826


54.529


31.71375





TimeSeries-Water


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10days


OBS 10days


Date


W/m2


151.8822032875


-7.279


-13.4514270441


22.732


17.4647867777


-45.0672727273


-159.5696505998


-36.2367


62.5667693927


-59.29873


-70.1077388173


-26.6518136364


-97.8948777438


65.1702


4.0778375547


66.6844


39.8969786816


36.2979





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Δe(W/m^2)


OBS Δe(W/m^2)


Date


W/m2


-16.2427


166.8213717308


-26.7716


11.2887203716


15.8402727273


51.4884239535


41.167


-137.4181192956


54.2421


81.7508244189


37.1868181818


-41.2570190377


-13.5745


-86.7298907872


-25.805


14.5224238571


-21.026


35.8032661506





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS H(W/m^2)


OBS H(W/m^2)


Date


W/m2


89.831


28.531680381


80.404


24.7371698185


59.6054545455


42.0372539471


58.883


34.8407321664


53.496


24.265541885


48.0163636364


33.4035455339


63.721


10.8024703557


49.044


8.0858403915


33.22


3.433633287





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS lE(W/m^2)


OBS lE(W/m^2)


Date


W/m2


89.831


33.2256873377


80.404


52.0586451422


59.6054545455


22.2590336829


58.883


45.4771659357


53.496


51.5435153082


48.0163636364


10.7150064789


63.721


46.0706832675


49.044


39.8329306936


33.22


20.606077567





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Rn(W/m^2)


OBS Rn(W/m^2)


Date


W/m2


176.057


46.8181992754


154.21


52.055667545


160.6454545455


30.2726504541


129.92


54.5325357127


111.954


56.625002167


101.3372727273


15.2678322333


66.5932


45.7081666667


41.4944


37.4741847826


54.529


31.71375





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS divE+Rt


OBS ⊿E+Rn-H-lE


Date


W/m2


149.147


151.8822032875


152.376


-13.4514270441


83.8309090909


17.4647867777


37.6033


-159.5696505998


-34.82327


62.5667693927


-51.4429045455


-70.1077388173


-21.6206


-97.8948777438


-83.4576


4.0778375547


-115.8241


39.8969786816





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS d(LW)/dt  (W/m^2)


OBS d(LW)/dt  (W/m^2)


Date


W/m2


-17.94089


-4.1827799053


-15.8624


3.7077844511


-4.2990909091


2.6378894317


48.05


-7.8844160596


56.165


5.72452907


20.6766363636


-0.1819693238


-18.8059


-4.1569092035


-18.851


-1.4695448952


-20.297


1.7248397473





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS LP(W/m2)


OBS LP(W/m2)


Date


W/m2


39.262615


65.3935185185


27.809304


41.087962963


9.9397272727


18.1502525253


15.698463


78.125


63.3148


16.7824074074


4.1917272727


28.4090909091


119.9539


206.8865740741


58.35082


171.0069444444


30.7197


107.0601851852





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10day


OBS 10day


Date


W/m2


70.934


46.8181992754


87.554


52.055667545


19.3818181818


30.2726504541


0.6833


54.5325357127


-47.061


56.625002167


-39.0473590909


15.2678322333


21.7748


45.7081666667


-8.3866


37.4741847826


-39.7631


31.71375





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS d(LW)/dt  (W/m^2)


OBS d(LW)/dt  (W/m^2)


Date


W/m2


-17.94089


-4.1827799053


-15.8624


3.7077844511


-4.2990909091


2.6378894317


48.05


-7.8844160596


56.165


5.72452907


20.6766363636


-0.1819693238


-18.8059


-4.1569092035


-18.851


-1.4695448952


-20.297


1.7248397473





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS LP(W/m2)


OBS LP(W/m2)


Date


W/m2


39.262615


65.3935185185


27.809304


41.087962963


9.9397272727


18.1502525253


15.698463


78.125


63.3148


16.7824074074


4.1917272727


28.4090909091


119.9539


206.8865740741


58.35082


171.0069444444


30.7197


107.0601851852





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10day


OBS 10day


Date


W/m2


70.934


46.8181992754


87.554


52.055667545


19.3818181818


30.2726504541


0.6833


54.5325357127


-47.061


56.625002167


-39.0473590909


15.2678322333


21.7748


45.7081666667


-8.3866


37.4741847826


-39.7631


31.71375





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS d(LW)/dt  (W/m^2)


OBS d(LW)/dt  (W/m^2)


Date


W/m2


-17.94089


-4.1827799053


-15.8624


3.7077844511


-4.2990909091


2.6378894317


48.05


-7.8844160596


56.165


5.72452907


20.6766363636


-0.1819693238


-18.8059


-4.1569092035


-18.851


-1.4695448952


-20.297


1.7248397473





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS LP(W/m2)


OBS LP(W/m2)


Date


W/m2


39.262615


65.3935185185


27.809304


41.087962963


9.9397272727


18.1502525253


15.698463


78.125


63.3148


16.7824074074


4.1917272727


28.4090909091


119.9539


206.8865740741


58.35082


171.0069444444


30.7197


107.0601851852





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10day


OBS 10day


Date


W/m2


-68.514


27.9850512756


-68.463


-7.2628977281


-53.9622727273


-1.4708917259


4.85792


24.7634180047


65.9803


-29.0365788307


-23.1454545455


17.5121151063


37.4343


156.6589816031


-9.5423


129.7044688557


-22.8


88.0064633908





																					MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			OBS			OBS			OBS			OBS			OBS						OBS			MOLTS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS


						No			yy			mm			dd			hr			RnetTOA			Rnetsfc			Rneta			lEsfc			Hsfc			lPrec			Δe(W/m^2)			DivE			Q1			lQltc			DivlQ			Q2			Δe(W/m^2)			H(W/m^2)			lE(W/m^2)			Rn(W/m^2)			precipitation			d(LW)/dt (W/m^2)			1day			1day			10days			10days			Δe(W/m^2)			Δe(W/m^2)			H(W/m^2)			H(W/m^2)			lE(W/m^2)			lE(W/m^2)			Rn(W/m^2)			Rn(W/m^2)			1day			1day			10day			10day			d(LW)/dt  (W/m^2)			d(LW)/dt  (W/m^2)			LP(W/m2)			LP(W/m2)


			2001/07/01			1.0			2001.0			7.0			1.0			0.0			81.6			180.0			-98.4			60.2			111.0			187.6			6.7			66.0			149.4			31.6			-108.2			76.6			1732.3			26.82			76.68			94.68			57.9			-56.18			1723.5			147.7																																	108.2			-75.0


			2001/07/02			2.0			2001.0			7.0			2.0			0.0			92.5			188.3			-95.9			96.1			94.4			2.7			-111.8			206.3			2.9			-70.9			162.6			-91.7			117.6			18.95			53.01			63.98			0.0			-4.61			109.6			298.8																																	-162.6			-57.6


			2001/07/03			3.0			2001.0			7.0			3.0			0.0			100.5			196.1			-95.7			77.3			94.0			0.1			9.1			66.5			-18.3			-26.6			120.5			-93.9			187.6			19.70			-13.58			10.71			0.0			23.82			192.2			167.0																																	-120.5			37.4


			2001/07/04			4.0			2001.0			7.0			4.0			0.0			103.1			196.2			-93.1			68.3			85.3			0.2			30.7			29.8			-24.6			-8.8			93.9			-85.1			-15.1			13.83			8.13			55.63			0.0			36.88			18.5			132.9																																	-93.9			28.8


			2001/07/05			5.0			2001.0			7.0			5.0			0.0			93.3			197.1			-103.8			56.3			87.5			0.0			21.2			18.8			-47.5			-6.9			94.3			-87.5			-39.3			24.63			1.56			19.38			0.0			-12.92			-46.1			112.1																																	-94.3			-14.5


			2001/07/06			6.0			2001.0			7.0			6.0			0.0			85.1			188.9			-103.8			51.5			87.2			0.0			-7.2			42.0			-52.4			-21.8			109.0			-87.2			-171.9			71.87			-4.67			-3.98			0.0			-6.50			-243.1			127.1																																	-109.0			-1.8


			2001/07/07			7.0			2001.0			7.0			7.0			0.0			85.6			175.7			-90.1			44.7			75.0			35.6			-3.3			32.9			-9.8			15.7			23.7			-39.5			222.0			47.38			22.88			32.88			34.7			55.49			184.6			118.5																																	-23.7			67.3


			2001/07/08			8.0			2001.0			7.0			8.0			0.0			79.1			173.0			-93.9			80.0			78.1			36.1			-14.4			78.5			22.2			0.4			41.6			-42.0			9.2			21.35			57.65			63.27			75.2			-14.59			-6.5			157.6																																	-41.6			3.0


			2001/07/09			9.0			2001.0			7.0			9.0			0.0			-42.9			70.8			-113.6			15.0			87.3			129.3			-85.9			74.6			30.7			-57.3			15.3			42.0			-102.5			4.05			38.35			34.68			486.1			-18.95			-110.2			31.7																																	-15.3			428.8


			2001/07/10			10.0			2001.0			7.0			10.0			0.0			104.3			194.5			-90.2			78.0			98.5			1.0			-7.6			93.9			-11.2			-34.9			132.4			-97.5			-271.7			36.74			92.26			96.97			0.0			-44.28			-303.7			198.2			149.1			151.9			-16.2			166.8			89.8			28.5			62.7			33.2			176.1			46.8			-132.4			-136.5			-68.5			28.0			-17.9			-4.2			39.3			65.4


			2001/07/11			11.0			2001.0			7.0			11.0			0.0			18.3			112.2			-93.9			39.3			77.6			16.9			133.2			-110.2			-37.7			94.7			-33.9			-60.8			-304.7			15.19			61.31			73.02			37.6			-32.02			-308.1			-91.9																																	33.9			-55.7


			2001/07/12			12.0			2001.0			7.0			12.0			0.0			97.4			187.3			-89.9			90.0			93.5			0.1			-63.3			157.0			0.2			-63.5			156.9			-93.5			90.0			62.95			54.97			39.62			0.0			13.00			11.7			254.4																																	-156.9			-42.0


			2001/07/13			13.0			2001.0			7.0			13.0			0.0			101.7			186.2			-84.5			94.6			78.6			0.4			-57.8			146.4			10.4			-60.7			138.9			-78.2			114.8			26.00			56.94			70.49			0.0			1.37			102.4			248.1																																	-138.9			-55.6


			2001/07/14			14.0			2001.0			7.0			14.0			0.0			23.1			107.6			-84.5			18.1			89.0			141.6			-44.5			67.1			75.2			-25.0			-27.7			52.6			701.2			8.29			63.92			58.73			0.0			60.32			687.7			90.2																																	27.7			-3.6


			2001/07/15			15.0			2001.0			7.0			15.0			0.0			99.5			205.6			-106.2			83.3			85.4			0.3			-15.8			78.4			-22.6			-25.1			110.3			-85.2			1.1			27.95			53.95			51.90			0.0			-6.59			-28.9			177.8																																	-110.3			-60.5


			2001/07/16			16.0			2001.0			7.0			16.0			0.0			-12.2			105.1			-117.3			54.6			90.2			90.2			-72.3			99.8			27.4			-39.3			39.3			0.0			-396.3			3.53			30.47			20.48			338.5			-23.63			-409.8			87.6																																	-39.3			284.4


			2001/07/17			17.0			2001.0			7.0			17.0			0.0			65.8			136.2			-70.5			88.5			77.6			25.5			-32.1			127.7			43.5			7.4			44.7			-52.1			-334.8			14.73			52.28			62.23			14.5			-26.55			-339.6			193.5																																	-44.7			-64.4


			2001/07/18			18.0			2001.0			7.0			18.0			0.0			89.6			166.6			-77.0			80.0			75.1			0.0			-3.4			81.6			3.0			40.8			34.3			-75.1			-140.9			37.05			47.98			57.40			0.0			5.60			-168.5			171.2																																	-34.3			-42.4


			2001/07/19			19.0			2001.0			7.0			19.0			0.0			95.8			178.3			-82.6			79.1			74.1			0.5			-117.6			188.2			-2.9			-85.5			159.0			-73.5			54.3			33.14			38.65			44.48			0.0			14.40			27.0			284.0																																	-159.0			-24.2


			2001/07/20			20.0			2001.0			7.0			20.0			0.0			69.3			157.0			-87.7			70.4			63.0			2.7			6.0			39.7			-14.6			-2.5			62.8			-60.2			328.0			18.56			60.12			42.21			20.3			31.17			291.5			109.0			152.4			-13.5			-26.8			11.3			80.4			24.7			69.8			52.1			154.2			52.1			-62.8			-8.7			-68.5			-7.3			-15.9			3.7			27.8			41.1


			2001/07/21			21.0			2001.0			7.0			21.0			0.0			85.3			175.4			-90.1			106.8			60.1			1.3			48.2			28.7			18.1			39.8			19.0			-58.8			104.0			36.83			59.23			76.80			2.9			-60.80			84.7			114.0																																	-19.0			-117.1


			2001/07/22			22.0			2001.0			7.0			22.0			0.0			77.1			163.4			-86.3			74.8			57.7			0.0			-14.9			61.0			-11.6			-39.3			97.0			-57.7			343.9			54.63			20.59			19.68			0.0			35.26			288.4			138.1																																	-97.0			14.7


			2001/07/23			23.0			2001.0			7.0			23.0			0.0			75.6			169.5			-93.9			67.4			61.0			0.0			7.7			26.8			-26.5			-29.1			90.1			-61.0			78.0			11.65			30.69			36.58			0.0			43.22			72.2			102.4																																	-90.1			12.5


			2001/07/24			24.0			2001.0			7.0			24.0			0.0			77.9			171.9			-94.0			74.8			58.1			0.0			-20.2			59.0			-19.2			-69.8			127.9			-58.1			-128.1			21.50			34.09			56.35			0.0			-45.48			-127.3			136.9																																	-127.9			-79.6


			2001/07/25			25.0			2001.0			7.0			25.0			0.0			76.7			174.3			-97.6			82.3			58.5			0.0			-66.9			110.0			-15.3			-95.9			154.4			-58.5			-27.0			52.70			16.44			24.46			0.0			11.82			-71.7			186.7																																	-154.4			-4.6


			2001/07/26			26.0			2001.0			7.0			26.0			0.0			63.0			163.7			-100.7			78.5			55.4			0.0			22.5			10.8			-22.2			61.3			-5.8			-55.4			-63.8			55.70			4.42			9.64			0.0			-8.37			-114.3			73.8																																	5.8			-12.8


			2001/07/27			27.0			2001.0			7.0			27.0			0.0			57.9			155.3			-97.4			70.3			54.4			0.0			-19.3			46.6			-27.1			-34.9			89.3			-54.4			-8.4			60.00			-0.49			2.87			0.0			-20.37			-65.0			104.5																																	-89.3			-19.9


			2001/07/28			28.0			2001.0			7.0			28.0			0.0			50.3			147.7			-97.4			58.7			47.8			0.0			-71.3			80.3			-38.8			-116.8			164.6			-47.8			194.3			31.29			-12.80			8.00			0.0			31.59			183.8			130.6																																	-164.6			44.4


			2001/07/29			29.0			2001.0			7.0			29.0			0.0			31.3			125.5			-94.2			34.3			74.7			72.5			68.2			-53.4			12.7			67.9			-65.7			-2.2			64.1			40.13			20.25			5.02			69.4			24.23			8.8			-22.0																																	65.7			73.4


			2001/07/30			30.0			2001.0			7.0			30.0			0.0			59.4			158.5			-99.1			66.1			65.5			0.0			-17.7			50.2			-33.0			-56.9			122.3			-65.5			438.7			59.09			39.19			56.32			0.0			25.37			396.7			109.6																																	-122.3			-13.8


			2001/07/31			31.0			2001.0			7.0			31.0			0.0			54.4			161.9			-107.5			76.1			62.5			35.5			237.8			-206.8			4.0			226.4			-199.4			-27.0			-429.4			38.89			33.24			37.29			127.3			-7.45			-464.2			-152.4			83.8			17.5			15.8			51.5			59.6			42.0			71.8			22.3			160.6			30.3			199.4			86.6			-54.0			-1.5			-4.3			2.6			9.9			18.2


			2001/08/01			32.0			2001.0			8.0			1.0			0.0			20.3			144.5			-124.1			87.5			79.7			46.8			72.4			-29.4			10.1			102.4			-69.4			-32.9			-277.2			47.24			58.78			76.53			2.9			-89.53			-306.7			-9.1																																	69.4			-145.4


			2001/08/02			33.0			2001.0			8.0			2.0			0.0			46.9			136.8			-89.9			80.1			59.1			0.0			71.3			-21.9			-9.8			53.6			5.5			-59.1			-38.6			84.00			-25.43			4.81			0.0			12.61			-92.4			25.0																																	-5.5			38.0


			2001/08/03			34.0			2001.0			8.0			3.0			0.0			60.2			149.5			-89.3			55.5			58.4			0.8			84.4			-59.9			-33.0			100.4			-42.8			-57.6			518.3			47.00			37.04			35.95			133.1			98.08			470.3			0.3																																	42.8			194.1


			2001/08/04			35.0			2001.0			8.0			4.0			0.0			55.8			148.0			-92.1			78.9			51.9			0.1			51.8			-13.1			-13.2			16.3			35.6			-51.9			-892.8			12.46			46.54			60.00			0.0			-88.71			-891.8			42.7																																	-35.6			-135.2


			2001/08/05			36.0			2001.0			8.0			5.0			0.0			48.0			123.6			-75.7			86.0			53.3			9.7			30.1			33.5			20.1			30.8			12.7			-43.6			NaN			39.39			9.06			-1.18			34.7			-2.10			NaN			81.5																																	-12.7			23.6


			2001/08/06			37.0			2001.0			8.0			6.0			0.0			50.5			138.5			-88.0			98.9			59.6			49.6			11.3			59.2			60.6			67.2			-57.2			-9.9			NaN			38.86			24.80			32.66			49.2			47.68			NaN			109.7																																	57.2			72.1


			2001/08/07			38.0			2001.0			8.0			7.0			0.0			29.1			128.5			-99.4			66.1			74.2			42.8			29.3			11.6			9.6			58.2			-26.9			-31.3			-216.0			24.71			79.49			106.05			416.7			-28.76			-214.1			40.8																																	26.9			308.4


			2001/08/08			39.0			2001.0			8.0			8.0			0.0			16.0			111.6			-95.6			51.3			57.1			0.1			-82.9			95.7			-44.2			-103.1			160.1			-57.0			-231.2			5.38			87.47			83.19			43.4			-29.28			-240.8			111.8																																	-160.1			-73.3


			2001/08/09			40.0			2001.0			8.0			9.0			0.0			13.4			110.4			-97.0			68.1			50.9			0.8			94.0			-72.1			-28.1			115.4			-65.3			-50.1			258.9			31.17			79.21			88.33			8.7			5.68			236.9			-58.7																																	65.3			-64.8


			2001/08/10			41.0			2001.0			8.0			10.0			0.0			29.0			107.8			-78.8			87.2			44.7			6.2			50.0			3.1			14.6			39.3			-0.8			-38.5			-220.8			18.20			57.80			58.99			92.6			-4.51			-237.8			32.1			37.6			-159.6			41.2			-137.4			58.9			34.8			76.0			45.5			129.9			54.5			0.8			30.3			4.9			24.8			48.1			-7.9			15.7			78.1


			2001/08/11			42.0			2001.0			8.0			11.0			0.0			20.6			111.7			-91.1			115.0			41.1			2.2			158.9			-93.8			26.1			164.0			-125.1			-38.9			250.2			19.23			30.41			38.54			28.9			-11.62			239.1			-73.3																																	125.1			-13.1


			2001/08/12			43.0			2001.0			8.0			12.0			0.0			41.8			122.1			-80.2			89.7			42.6			0.0			-5.9			57.9			9.4			38.2			4.4			-42.6			414.5			23.09			69.95			82.46			5.8			62.97			403.9			99.7																																	-4.4			-1.2


			2001/08/13			44.0			2001.0			8.0			13.0			0.0			-56.6			49.6			-106.2			8.8			78.2			136.7			36.7			-55.8			39.4			67.6			-126.1			58.5			383.9			0.86			33.23			34.07			83.9			30.83			383.9			-112.4																																	126.1			81.5


			2001/08/14			45.0			2001.0			8.0			14.0			0.0			24.5			147.3			-122.8			64.8			49.8			0.0			-73.3			65.1			-58.0			-86.7			136.5			-49.8			178.8			17.79			80.57			101.24			0.0			-2.86			181.7			89.5																																	-136.5			-83.4


			2001/08/15			46.0			2001.0			8.0			15.0			0.0			7.0			137.6			-130.6			34.3			49.7			0.0			34.4			-81.0			-96.3			-16.0			65.7			-49.7			-286.5			41.73			165.43			150.65			0.0			-23.14			-343.0			-74.0																																	-65.7			-188.6


			2001/08/16			47.0			2001.0			8.0			16.0			0.0			0.2			129.1			-128.9			34.1			44.7			0.0			9.1			-59.2			-94.8			3.9			40.8			-44.7			44.4			43.62			40.94			44.12			0.0			31.27			3.9			-59.0																																	-40.8			-9.7


			2001/08/17			48.0			2001.0			8.0			17.0			0.0			20.2			135.4			-115.3			76.7			36.7			0.0			95.4			-97.3			-38.6			58.1			-21.5			-36.7			-146.6			11.81			36.43			39.68			5.8			-51.48			-155.1			-77.1																																	21.5			-82.1


			2001/08/18			49.0			2001.0			8.0			18.0			0.0			2.3			102.2			-99.8			75.1			36.0			61.3			83.1			-71.9			36.7			115.9			-141.3			25.4			264.7			4.72			15.99			16.04			37.6			86.90			260.0			-69.5																																	141.3			108.5


			2001/08/19			50.0			2001.0			8.0			19.0			0.0			23.5			62.9			-39.4			6.3			70.6			408.5			369.0			-331.6			375.4			397.3			-735.1			337.9			-598.7			28.90			16.77			37.15			5.8			-89.32			-607.2			-308.1																																	735.1			-100.3


			2001/08/20			51.0			2001.0			8.0			20.0			0.0			39.0			121.7			-82.7			29.1			85.6			24.4			-165.0			197.0			-29.3			-180.7			241.9			-61.2			312.9			50.90			25.72			22.30			0.0			23.70			258.6			236.0			-34.8			62.6			54.2			81.8			53.5			24.3			53.4			51.5			112.0			56.6			-241.9			-2.0			66.0			-29.0			56.2			5.7			63.3			16.8


			2001/08/21			52.0			2001.0			8.0			21.0			0.0			29.6			118.2			-88.7			53.7			69.1			0.0			-22.6			56.7			-35.0			-72.5			141.6			-69.1			379.1			-1.30			17.97			14.72			31.8			25.79			377.1			86.3																																	-141.6			39.6


			2001/08/22			53.0			2001.0			8.0			22.0			0.0			15.7			131.4			-115.8			64.7			64.3			2.6			177.3			-164.1			-48.4			171.8			-110.1			-61.7			-203.4			35.54			21.06			38.44			0.0			4.33			-221.6			-148.4																																	110.1			-16.7


			2001/08/23			54.0			2001.0			8.0			23.0			0.0			-3.1			114.1			-117.2			47.5			60.3			6.8			88.0			-97.4			-62.8			129.1			-75.7			-53.5			-254.7			-0.82			-6.55			-6.57			0.0			-42.01			-254.0			-100.5																																	75.7			-35.5


			2001/08/24			55.0			2001.0			8.0			24.0			0.0			-1.0			115.4			-116.4			48.1			55.1			0.0			-13.3			0.0			-68.4			-71.4			126.5			-55.1			331.5			62.63			-0.46			-3.13			0.0			33.19			266.1			-1.0																																	-126.5			33.7


			2001/08/25			56.0			2001.0			8.0			25.0			0.0			-8.7			118.6			-127.3			36.5			51.5			0.0			34.5			-73.9			-90.8			14.2			37.3			-51.5			-359.7			37.91			6.39			15.65			2.9			-41.85			-388.3			-82.6																																	-37.3			-45.3


			2001/08/26			57.0			2001.0			8.0			26.0			0.0			-41.0			92.3			-133.3			27.0			41.6			5.6			24.2			-88.8			-100.6			16.1			19.8			-36.0			113.9			45.05			-3.46			-1.55			0.0			23.02			70.7			-129.9																																	-19.8			26.5


			2001/08/27			58.0			2001.0			8.0			27.0			0.0			-20.2			92.2			-112.4			69.7			45.0			9.0			44.5			-42.2			-33.6			8.3			27.7			-35.9			-1103.8			16.71			25.39			33.44			170.7			-83.24			-1112.5			-62.4																																	-27.7			62.1


			2001/08/28			59.0			2001.0			8.0			28.0			0.0			-34.0			73.0			-107.0			105.6			36.8			3.5			7.6			27.9			2.2			-41.6			74.9			-33.3			30.6			27.13			41.10			49.00			2.9			-2.49			11.4			-6.1																																	-74.9			-40.7


			2001/08/29			60.0			2001.0			8.0			29.0			0.0			-30.8			97.9			-128.7			105.4			41.2			9.0			1.4			16.5			-14.3			5.5			26.6			-32.2			274.8			33.21			7.02			9.11			0.0			14.48			243.7			-14.3																																	-26.6			7.5


			2001/08/30			61.0			2001.0			8.0			30.0			0.0			-21.7			84.5			-106.2			83.9			33.1			0.0			113.2			-102.3			-22.3			78.0			-44.9			-33.1			-35.0			55.92			-21.17			-1.13			0.0			8.35			-70.9			-124.0																																	44.9			29.5


			2001/08/31			62.0			2001.0			8.0			31.0			0.0			-21.2			77.2			-98.3			60.3			30.3			9.5			-45.7			38.0			-28.6			-10.1			31.0			-20.8			373.1			55.45			30.57			19.98			104.2			58.44			307.0			16.8			-51.4			-70.1			37.2			-41.3			48.0			33.4			63.9			10.7			101.3			15.3			-31.0			132.0			-23.1			17.5			20.7			-0.2			4.2			28.4


			2001/09/01			63.0			2001.0			9.0			1.0			0.0			-77.1			9.0			-86.1			-1.1			75.7			255.9			-117.3			105.9			168.7			-119.5			-60.6			180.2			-478.4			0.32			35.37			31.32			8.7			-40.45			-482.8			28.8																																	60.6			-67.1


			2001/09/02			64.0			2001.0			9.0			2.0			0.0			-5.7			104.7			-110.4			85.0			60.0			6.0			54.1			-19.4			-19.3			45.2			8.8			-54.0			292.1			39.46			34.44			32.52			5.8			23.47			250.7			-25.1																																	-8.8			-5.2


			2001/09/03			65.0			2001.0			9.0			3.0			0.0			4.8			115.6			-110.9			73.0			55.4			22.9			-35.3			52.8			-15.0			-14.1			46.5			-32.5			-103.0			3.58			32.86			36.92			11.6			5.21			-102.5			57.5																																	-46.5			-16.1


			2001/09/04			66.0			2001.0			9.0			4.0			0.0			-25.7			70.9			-96.6			48.5			59.6			55.7			-31.5			42.9			7.5			-36.8			40.7			-3.9			-335.3			9.10			37.76			35.76			306.7			-33.82			-346.4			17.2																																	-40.7			235.1


			2001/09/05			67.0			2001.0			9.0			5.0			0.0			-35.5			85.3			-120.7			64.6			43.0			2.9			-21.1			7.9			-53.2			11.0			29.1			-40.1			133.7			18.17			35.16			51.66			2.9			5.91			132.0			-27.5																																	-29.1			-26.4


			2001/09/06			68.0			2001.0			9.0			6.0			0.0			-20.8			97.7			-118.4			86.9			44.4			11.1			-27.4			40.3			-20.5			-69.3			102.6			-33.3			-86.4			17.39			34.68			47.23			0.0			-8.51			-91.2			19.5																																	-102.6			-43.2


			2001/09/07			69.0			2001.0			9.0			7.0			0.0			-28.1			74.7			-102.7			85.9			32.1			2.6			95.4			-80.1			-14.3			59.3			-29.8			-29.5			-204.8			22.35			52.01			60.34			60.8			3.68			-218.8			-108.2																																	29.8			12.4


			2001/09/08			70.0			2001.0			9.0			8.0			0.0			-59.3			56.1			-115.4			48.1			80.8			254.5			-18.4			32.0			187.3			-33.5			-140.2			173.7			-843.2			18.05			105.23			97.99			445.6			-45.99			-868.4			-27.4																																	140.2			294.4


			2001/09/09			71.0			2001.0			9.0			9.0			0.0			-100.9			18.5			-119.4			46.8			82.9			258.7			-42.2			52.5			186.1			-20.7			-155.1			175.8			-18.8			-13.43			44.96			22.32			321.2			12.80			-28.0			-48.4																																	155.1			289.0


			2001/09/10			72.0			2001.0			9.0			10.0			0.0			-85.7			33.6			-119.3			7.0			103.3			329.2			7.9			-17.0			216.9			-9.7			-216.3			225.9			776.8			-6.96			48.25			41.03			905.7			36.15			776.5			-102.7			-21.6			-97.9			-13.6			-86.7			63.7			10.8			54.5			46.1			66.6			45.7			216.3			893.6			37.4			156.7			-18.8			-4.2			120.0			206.9


			2001/09/11			73.0			2001.0			9.0			11.0			0.0			-87.1			47.9			-134.9			48.8			63.7			59.9			24.5			-46.9			-26.1			13.6			-9.8			-3.7			-122.2			-4.04			42.27			31.19			89.7			-17.76			-129.2			-134.0																																	9.8			29.7


			2001/09/12			74.0			2001.0			9.0			12.0			0.0			-30.8			92.3			-123.2			62.0			67.3			51.9			-15.4			21.5			-9.3			-15.6			31.0			-15.5			170.7			6.43			26.56			29.60			63.7			-13.80			167.3			-9.3																																	-31.0			23.3


			2001/09/13			75.0			2001.0			9.0			13.0			0.0			-124.2			-0.3			-124.0			-2.6			56.1			106.1			39.8			-110.3			-20.5			64.8			-114.8			50.0			-238.8			-2.82			20.50			10.13			593.2			12.14			-246.4			-234.5																																	114.8			584.8


			2001/09/14			76.0			2001.0			9.0			14.0			0.0			-80.9			33.9			-114.8			25.8			41.3			26.7			-53.7			6.0			-62.3			-43.0			57.5			-14.6			169.1			7.14			27.10			27.90			277.8			-6.41			162.7			-74.9																																	-57.5			244.3


			2001/09/15			77.0			2001.0			9.0			15.0			0.0			-81.0			57.0			-137.9			43.4			42.8			12.7			33.8			-85.5			-81.8			23.6			6.6			-30.2			38.7			21.41			51.95			69.38			2.9			7.18			34.7			-166.5																																	-6.6			-41.9


			2001/09/16			78.0			2001.0			9.0			16.0			0.0			-58.4			68.8			-127.2			59.3			38.0			11.9			-61.5			31.7			-56.0			-75.9			102.0			-26.1			-202.4			13.96			41.47			54.55			0.0			-7.32			-203.2			-26.7																																	-102.0			-48.8


			2001/09/17			79.0			2001.0			9.0			17.0			0.0			-48.7			59.5			-108.2			58.5			36.0			0.1			-78.3			64.6			-49.5			-55.2			91.0			-35.9			117.0			31.75			46.44			76.35			0.0			-12.79			115.1			15.9																																	-91.0			-59.2


			2001/09/18			80.0			2001.0			9.0			18.0			0.0			-110.9			-16.5			-94.4			3.2			52.6			230.1			-32.3			-6.3			139.0			-28.3			-149.2			177.6			35.0			-1.21			7.48			-2.90			662.6			5.83			25.8			-117.2																																	149.2			661.0


			2001/09/19			81.0			2001.0			9.0			19.0			0.0			-26.1			70.1			-96.2			36.3			50.2			0.2			-26.5			16.8			-59.7			-15.6			65.5			-50.0			-20.5			16.83			93.47			67.23			0.0			-7.62			-63.6			-9.3																																	-65.5			-101.1


			2001/09/20			82.0			2001.0			9.0			20.0			0.0			-102.6			2.3			-105.0			-1.4			42.5			83.9			-88.5			24.6			-22.5			-57.0			15.6			41.4			198.5			-8.60			41.09			11.30			20.3			25.86			177.3			-78.1			-83.5			4.1			-25.8			14.5			49.0			8.1			33.3			39.8			41.5			37.5			-15.6			5.0			-9.5			129.7			-18.9			-1.5			58.4			171.0


			2001/09/21			83.0			2001.0			9.0			21.0			0.0			-29.1			63.9			-93.0			41.2			34.6			2.9			-56.9			39.7			-48.9			-31.9			63.6			-31.7			-232.8			1.52			26.21			26.58			182.3			4.88			-234.0			10.5																																	-63.6			161.0


			2001/09/22			84.0			2001.0			9.0			22.0			0.0			-84.3			52.4			-136.6			48.0			32.7			6.2			-61.2			5.3			-82.3			-29.6			56.0			-26.4			-85.8			5.55			45.48			39.11			17.4			-35.57			-97.8			-78.9																																	-56.0			-63.7


			2001/09/23			85.0			2001.0			9.0			23.0			0.0			-66.6			45.5			-112.1			41.0			32.6			0.0			71.9			-110.4			-71.1			55.2			-22.6			-32.6			195.9			17.38			47.28			62.57			0.0			3.46			193.8			-177.0																																	22.6			-43.8


			2001/09/24			86.0			2001.0			9.0			24.0			0.0			-56.5			63.2			-119.7			47.0			31.6			31.8			-227.5			186.5			-40.9			-175.4			175.3			0.1			298.0			-4.71			16.91			6.57			110.0			32.47			292.4			130.0																																	-175.3			125.5


			2001/09/25			87.0			2001.0			9.0			25.0			0.0			-124.1			46.9			-171.0			29.5			42.4			72.5			-42.7			-56.5			-69.0			-46.5			16.4			30.1			-101.9			1.64			12.76			12.01			28.9			-10.63			-104.3			-180.6																																	-16.4			5.5


			2001/09/26			88.0			2001.0			9.0			26.0			0.0			-83.4			57.9			-141.3			37.4			38.6			24.6			85.4			-150.7			-79.3			42.0			-28.0			-14.0			-90.5			-1.00			-5.69			36.24			0.0			-10.49			-47.6			-234.1																																	28.0			-4.8


			2001/09/27			89.0			2001.0			9.0			27.0			0.0			-69.2			60.2			-129.4			37.2			29.7			11.6			-12.3			-50.2			-80.5			-28.5			46.5			-18.0			79.6			8.00			32.65			13.59			147.6			31.61			52.5			-119.4																																	-46.5			146.5


			2001/09/28			90.0			2001.0			9.0			28.0			0.0			-66.1			68.9			-135.0			38.5			40.4			91.5			-50.2			-5.9			-5.1			-61.9			10.8			51.1			298.2			3.60			19.73			41.03			529.5			2.66			315.9			-72.0																																	-10.8			512.4


			2001/09/29			91.0			2001.0			9.0			29.0			0.0			-82.5			71.2			-153.7			34.1			30.2			3.1			36.3			-125.7			-116.5			61.0			-33.8			-27.1			-38.4			-2.75			-25.92			52.61			0.0			-2.87			42.9			-208.2																																	33.8			23.1


			2001/09/30			92.0			2001.0			9.0			30.0			0.0			-98.8			15.3			-114.1			11.7			19.5			63.1			46.9			-129.7			-39.3			12.6			-56.1			43.6						5.10			36.65			26.83			55.0						-14.9			-228.5			-115.8			39.9			-21.0			35.8			33.2			3.4			36.6			20.6			54.5			31.7			56.1			18.3			-22.8			88.0			-20.3			1.7			30.7			107.1








						MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS									MOLTS			OBS			MOLTS			OBS			MOLTS			OBS


						divE+Rt						Δe(W/m^2)			Δe(W/m^2)			H(W/m^2)			H(W/m^2)			lE(W/m^2)			lE(W/m^2)			Rn(W/m^2)			Rn(W/m^2)									-divLQ						d(LW)/dt  (W/m^2)			d(LW)/dt  (W/m^2)			LP(W/m2)			LP(W/m2)


			37082			149.1			151.9			-16.2			166.8			89.8			28.5			62.7			33.2			176.1			46.8			-132.4			-136.5			-68.5			28.0			-17.9			-4.2			39.3			65.4


			37092			152.4			-13.5			-26.8			11.3			80.4			24.7			69.8			52.1			154.2			52.1			-62.8			-8.7			-68.5			-7.3			-15.9			3.7			27.8			41.1


			37103			83.8			17.5			15.8			51.5			59.6			42.0			71.8			22.3			160.6			30.3			199.4			86.6			-54.0			-1.5			-4.3			2.6			9.9			18.2


			37113			37.6			-159.6			41.2			-137.4			58.9			34.8			76.0			45.5			129.9			54.5			0.8			30.3			4.9			24.8			48.1			-7.9			15.7			78.1


			37123			-34.8			62.6			54.2			81.8			53.5			24.3			53.4			51.5			112.0			56.6			-241.9			-2.0			66.0			-29.0			56.2			5.7			63.3			16.8


			37134			-51.4			-70.1			37.2			-41.3			48.0			33.4			63.9			10.7			101.3			15.3			-31.0			132.0			-23.1			17.5			20.7			-0.2			4.2			28.4


			37144			-21.6			-97.9			-13.6			-86.7			63.7			10.8			54.5			46.1			66.6			45.7			216.3			893.6			37.4			156.7			-18.8			-4.2			120.0			206.9


			37154			-83.5			4.1			-25.8			14.5			49.0			8.1			33.3			39.8			41.5			37.5			-15.6			5.0			-9.5			129.7			-18.9			-1.5			58.4			171.0


			37164			-115.8			39.9			-21.0			35.8			33.2			3.4			36.6			20.6			54.5			31.7			56.1			18.3			-22.8			88.0			-20.3			1.7			30.7			107.1








			37073			-15.59


			37074			113.85


			37075			-34.01


			37076			-73.32


			37077			-74.53


			37078			-43.05


			37079			-52.66


			37080			-0.55


			37081			117.43


			37082			-10.36


			37083			-128.52


			37084			59.6


			37085			44.7


			37086			44


			37087			-21.12


			37088			111.97


			37089			61.95


			37090			-8.03


			37091			92.45


			37092			-29.68


			37093			-56.64


			37094			-16.07


			37095			-48.72


			37096			-18.89


			37097			33.27


			37098			-52.28


			37099			-11.31


			37100			30.02


			37101			-84.68


			37102			-9.24


			37103			-261.2


			37104			-49.73


			37105			-68.81


			37106			-120.06


			37107			-68.92


			37108			-14.48


			37109			8.71


			37110			-17.5


			37111			79.69


			37112			-85.42


			37113			-25.847


			37114			-114.39


			37115			16.06


			37116			0.81


			37117			40.58


			37118			-87.974


			37119			-59.4133


			37120			-117.42


			37121			-74.21


			37122			-355.06


			37123			158.03


			37124			27.14


			37125			-179.77


			37126			-94.268


			37127			1.03005


			37128			-65.212


			37129			-47.77


			37130			-21.92


			37131			61.86


			37132			47.24


			37133			-80.64


			37134			59.14


			37135			182.96


			37136			-13.682


			37137			48.016


			37138			68.63


			37139			43.378


			37140			61.03


			37141			-52.06


			37142			91.28


			37143			153.37


			37144			68.78


			37145			40.15


			37146			52.36


			37147			13.9


			37148			86.948


			37149			-4.47


			37150			90.02


			37151			113.25


			37152			104.586


			37153			42.95


			37154			127.15


			37155			68.78


			37156			89.566


			37157			-43.76


			37158			242.96


			37159			67.64


			37160			-67.3


			37161			18.94


			37162			60.233


			37163			-43.19


			37164			-30.89





OBS


EST


Date


W/m^2


Compare with     OBS: dE + Rn - H - lE  and EST: divE - Rt


1723.4675120824


109.6258049313


192.177252617


18.5488275917


-46.1204311429


-243.0656682173


184.6369175914


-6.493241347


-110.2173189961


-303.737622236


-308.1316292816


11.6877565


102.3664132621


687.7150710671


-28.8934206744


-409.7647284531


-339.570915225


-168.4876415115


27.0164601568


291.5483637183


84.7092339381


288.3823255156


72.2393503923


-127.3382014866


-71.6760254837


-114.2603548506


-65.0411639727


183.7889529916


8.7845329248


396.7223423147


-464.1983377293


-306.7202610412


-92.3906546554


470.2526302121


-891.8277250632


0


0


-214.1302052635


-240.8228776932


236.892149615


-237.8102609088


239.1116382016


403.9054563755


383.8678252721


181.6654690891


-343.0149565731


3.9141526334


-155.1479392111


260.0147514112


-607.2485101845


258.5998069133


377.1183275775


-221.5968173192


-253.9536757517


266.1492454616


-388.3375058668


70.7273479042


-1112.474085862


11.3937192054


243.6704411306


-70.9114736723


307.0293502025


-482.7784974073


250.6931488555


-102.5407769028


-346.3875266101


131.9980744245


-91.249228888


-218.8000851427


-868.4444693548


-27.9783577827


776.5389413707


-129.2026586142


167.3384097941


-246.3578138631


162.7336544694


34.7442473296


-203.2489625213


115.1441345612


25.8439725736


-63.5593679014


177.3427597187


-233.9943483372


-97.7520021658


193.7870692118


292.4116301169


-104.2594243949


-47.5658034315


52.5344865382


315.8746446189


42.8522013257


-14.9186666667





			37073			-74.986812448


			37074			-57.6198632416


			37075			37.4039169136


			37076			28.7544781758


			37077			-14.4766972166


			37078			-1.8287100381


			37079			67.3384089435


			37080			2.9858972295


			37081			428.8148872055


			37082			-136.5349927679


			37083			-55.7150203661


			37084			-41.9728582054


			37085			-55.5717036198


			37086			-3.5963138708


			37087			-60.5310405817


			37088			284.4381825249


			37089			-64.3632453858


			37090			-42.3805796663


			37091			-24.2478131446


			37092			-8.6885849656


			37093			-117.1411141862


			37094			14.6689194884


			37095			12.5314611018


			37096			-79.5665052809


			37097			-4.6224974171


			37098			-12.7877387603


			37099			-19.8809190335


			37100			44.3929202116


			37101			73.4310996926


			37102			-13.828130743


			37103			86.6226959418


			37104			-145.4182025236


			37105			38.0337380194


			37106			194.1368319646


			37107			-135.2442411971


			37108			23.5645074266


			37109			72.0657997678


			37110			308.4100796078


			37111			-73.3496452646


			37112			-64.8494957005


			37113			30.2848079465


			37114			-13.0897214397


			37115			-1.1936218984


			37116			81.505695158


			37117			-83.4296800371


			37118			-188.5633158802


			37119			-9.6753863042


			37120			-82.1199946693


			37121			108.5244606561


			37122			-100.3040924525


			37123			-2.0201314398


			37124			39.6424422044


			37125			-16.7272114341


			37126			-35.4656942676


			37127			33.650881697


			37128			-45.3414024738


			37129			26.474508118


			37130			62.0903660425


			37131			-40.7015815723


			37132			7.4541987193


			37133			29.5206518707


			37134			132.0361072653


			37135			-67.1457369454


			37136			-5.1789042508


			37137			-16.082003684


			37138			235.1338750902


			37139			-26.3593542652


			37140			-43.1915648873


			37141			12.4350092571


			37142			294.3866290629


			37143			289.0244927544


			37144			893.5673738988


			37145			29.6733426104


			37146			23.2927779799


			37147			584.8160002004


			37148			244.2706605639


			37149			-41.8794349697


			37150			-48.7897985476


			37151			-59.2311228217


			37152			660.9668388074


			37153			-101.0902676043


			37154			5.0156923382


			37155			160.9663423033


			37156			-63.6885001448


			37157			-43.8160394476


			37158			125.5153673372


			37159			5.5442790809


			37160			-4.8068731594


			37161			146.5284107256


			37162			512.4451774887


			37163			23.0516178721


			37164			18.3248518519





OBS


EST


Date


W/m^2


Compare with     OBS: dLw/dt - LE - LP  and EST: divLQ


108.2


-162.6


-120.5


-93.9


-94.34


-109


-23.72


-41.57


-15.31


-132.4


33.93


-156.9


-138.9


27.65


-110.3


-39.33


-44.72


-34.27


-159


-62.79


-18.99


-97.01


-90.06


-127.9


-154.4


5.845


-89.26


-164.6


65.69


-122.3


199.4


69.43


-5.519


42.79


-35.56


-12.73


57.24


26.89


-160.1


65.32


0.8182


125.1


-4.357


126.1


-136.5


-65.7


-40.81


21.47


141.3


735.1


-241.9


-141.6


110.1


75.69


-126.5


-37.28


-19.82


-27.67


-74.86


-26.63


44.94


-30.97


60.64


-8.757


-46.54


-40.69


-29.12


-102.6


29.81


140.2


155.1


216.3


9.811


-31.03


114.8


-57.51


-6.584


-102


-91.04


149.2


-65.52


-15.55


-63.58


-56.01


22.61


-175.3


-16.38


27.99


-46.48


-10.77


33.82


56.1







Graph13


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS lE(W/m^2)


OBS lE(W/m^2)


Date


W/m2


89.831


33.2256873377


80.404


52.0586451422


59.6054545455


22.2590336829


58.883


45.4771659357


53.496


51.5435153082


48.0163636364


10.7150064789


63.721


46.0706832675


49.044


39.8329306936


33.22


20.606077567





E-MOL


			








E-MOL


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Δe(W/m^2)


OBS Δe(W/m^2)


Date


W/m2


-16.2427


166.8213717308


-26.7716


11.2887203716


15.8402727273


51.4884239535


41.167


-137.4181192956


54.2421


81.7508244189


37.1868181818


-41.2570190377


-13.5745


-86.7298907872


-25.805


14.5224238571


-21.026


35.8032661506





E-OBS


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS H(W/m^2)


OBS H(W/m^2)


Date


W/m2


89.831


28.531680381


80.404


24.7371698185


59.6054545455


42.0372539471


58.883


34.8407321664


53.496


24.265541885


48.0163636364


33.4035455339


63.721


10.8024703557


49.044


8.0858403915


33.22


3.433633287





E-MOL&OBS


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS lE(W/m^2)


OBS lE(W/m^2)


Date


W/m2


89.831


33.2256873377


80.404


52.0586451422


59.6054545455


22.2590336829


58.883


45.4771659357


53.496


51.5435153082


48.0163636364


10.7150064789


63.721


46.0706832675


49.044


39.8329306936


33.22


20.606077567





W-MOL


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Rn(W/m^2)


OBS Rn(W/m^2)


Date


W/m2


176.057


46.8181992754


154.21


52.055667545


160.6454545455


30.2726504541


129.92


54.5325357127


111.954


56.625002167


101.3372727273


15.2678322333


66.5932


45.7081666667


41.4944


37.4741847826


54.529


31.71375





W-OBS


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10days


OBS 10days


Date


W/m2


151.8822032875


-7.279


-13.4514270441


22.732


17.4647867777


-45.0672727273


-159.5696505998


-36.2367


62.5667693927


-59.29873


-70.1077388173


-26.6518136364


-97.8948777438


65.1702


4.0778375547


66.6844


39.8969786816


36.2979





W-MOL&OBS


			








W-MOL&OBS


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Δe(W/m^2)


OBS Δe(W/m^2)


Date


W/m2


-16.2427


166.8213717308


-26.7716


11.2887203716


15.8402727273


51.4884239535


41.167


-137.4181192956


54.2421


81.7508244189


37.1868181818


-41.2570190377


-13.5745


-86.7298907872


-25.805


14.5224238571


-21.026


35.8032661506





Balt.Lindenberg.daily


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS H(W/m^2)


OBS H(W/m^2)


Date


W/m2


89.831


28.531680381


80.404


24.7371698185


59.6054545455


42.0372539471


58.883


34.8407321664


53.496


24.265541885


48.0163636364


33.4035455339


63.721


10.8024703557


49.044


8.0858403915


33.22


3.433633287





10day_ave


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS lE(W/m^2)


OBS lE(W/m^2)


Date


W/m2


89.831


33.2256873377


80.404


52.0586451422


59.6054545455


22.2590336829


58.883


45.4771659357


53.496


51.5435153082


48.0163636364


10.7150064789


63.721


46.0706832675


49.044


39.8329306936


33.22


20.606077567





TimeSeries-Energy


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Rn(W/m^2)


OBS Rn(W/m^2)


Date


W/m2


176.057


46.8181992754


154.21


52.055667545


160.6454545455


30.2726504541


129.92


54.5325357127


111.954


56.625002167


101.3372727273


15.2678322333


66.5932


45.7081666667


41.4944


37.4741847826


54.529


31.71375





TimeSeries-Water


			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10days


OBS 10days


Date


W/m2


151.8822032875


-7.279


-13.4514270441


22.732


17.4647867777


-45.0672727273


-159.5696505998


-36.2367


62.5667693927


-59.29873


-70.1077388173


-26.6518136364


-97.8948777438


65.1702


4.0778375547


66.6844


39.8969786816


36.2979





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Δe(W/m^2)


OBS Δe(W/m^2)


Date


W/m2


-16.2427


166.8213717308


-26.7716


11.2887203716


15.8402727273


51.4884239535


41.167


-137.4181192956


54.2421


81.7508244189


37.1868181818


-41.2570190377


-13.5745


-86.7298907872


-25.805


14.5224238571


-21.026


35.8032661506





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS H(W/m^2)


OBS H(W/m^2)


Date


W/m2


89.831


28.531680381


80.404


24.7371698185


59.6054545455


42.0372539471


58.883


34.8407321664


53.496


24.265541885


48.0163636364


33.4035455339


63.721


10.8024703557


49.044


8.0858403915


33.22


3.433633287





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS lE(W/m^2)


OBS lE(W/m^2)


Date


W/m2


89.831


33.2256873377


80.404


52.0586451422


59.6054545455


22.2590336829


58.883


45.4771659357


53.496


51.5435153082


48.0163636364


10.7150064789


63.721


46.0706832675


49.044


39.8329306936


33.22


20.606077567





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS Rn(W/m^2)


OBS Rn(W/m^2)


Date


W/m2


176.057


46.8181992754


154.21


52.055667545


160.6454545455


30.2726504541


129.92


54.5325357127


111.954


56.625002167


101.3372727273


15.2678322333


66.5932


45.7081666667


41.4944


37.4741847826


54.529


31.71375





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS divE+Rt


OBS ⊿E+Rn-H-lE


Date


W/m2


149.147


151.8822032875


152.376


-13.4514270441


83.8309090909


17.4647867777


37.6033


-159.5696505998


-34.82327


62.5667693927


-51.4429045455


-70.1077388173


-21.6206


-97.8948777438


-83.4576


4.0778375547


-115.8241


39.8969786816





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS d(LW)/dt  (W/m^2)


OBS d(LW)/dt  (W/m^2)


Date


W/m2


-17.94089


-4.1827799053


-15.8624


3.7077844511


-4.2990909091


2.6378894317


48.05


-7.8844160596


56.165


5.72452907


20.6766363636


-0.1819693238


-18.8059


-4.1569092035


-18.851


-1.4695448952


-20.297


1.7248397473





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS LP(W/m2)


OBS LP(W/m2)


Date


W/m2


39.262615


65.3935185185


27.809304


41.087962963


9.9397272727


18.1502525253


15.698463


78.125


63.3148


16.7824074074


4.1917272727


28.4090909091


119.9539


206.8865740741


58.35082


171.0069444444


30.7197


107.0601851852





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10day


OBS 10day


Date


W/m2


70.934


46.8181992754


87.554


52.055667545


19.3818181818


30.2726504541


0.6833


54.5325357127


-47.061


56.625002167


-39.0473590909


15.2678322333


21.7748


45.7081666667


-8.3866


37.4741847826


-39.7631


31.71375





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS d(LW)/dt  (W/m^2)


OBS d(LW)/dt  (W/m^2)


Date


W/m2


-17.94089


-4.1827799053


-15.8624


3.7077844511


-4.2990909091


2.6378894317


48.05


-7.8844160596


56.165


5.72452907


20.6766363636


-0.1819693238


-18.8059


-4.1569092035


-18.851


-1.4695448952


-20.297


1.7248397473





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS LP(W/m2)


OBS LP(W/m2)


Date


W/m2


39.262615


65.3935185185


27.809304


41.087962963


9.9397272727


18.1502525253


15.698463


78.125


63.3148


16.7824074074


4.1917272727


28.4090909091


119.9539


206.8865740741


58.35082


171.0069444444


30.7197


107.0601851852





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10day


OBS 10day


Date


W/m2


70.934


46.8181992754


87.554


52.055667545


19.3818181818


30.2726504541


0.6833


54.5325357127


-47.061


56.625002167


-39.0473590909


15.2678322333


21.7748


45.7081666667


-8.3866


37.4741847826


-39.7631


31.71375





			








			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS d(LW)/dt  (W/m^2)


OBS d(LW)/dt  (W/m^2)


Date


W/m2


-17.94089


-4.1827799053


-15.8624


3.7077844511


-4.2990909091


2.6378894317


48.05


-7.8844160596


56.165


5.72452907


20.6766363636


-0.1819693238


-18.8059


-4.1569092035


-18.851


-1.4695448952


-20.297


1.7248397473





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS LP(W/m2)


OBS LP(W/m2)


Date


W/m2


39.262615


65.3935185185


27.809304


41.087962963


9.9397272727


18.1502525253


15.698463


78.125


63.3148


16.7824074074


4.1917272727


28.4090909091


119.9539


206.8865740741


58.35082


171.0069444444


30.7197


107.0601851852





			37082			37082


			37092			37092


			37103			37103


			37113			37113


			37123			37123


			37134			37134


			37144			37144


			37154			37154


			37164			37164





MOLTS 10day


OBS 10day


Date


W/m2


-68.514


27.9850512756


-68.463


-7.2628977281


-53.9622727273


-1.4708917259


4.85792


24.7634180047


65.9803


-29.0365788307


-23.1454545455


17.5121151063


37.4343


156.6589816031


-9.5423


129.7044688557


-22.8


88.0064633908





																					MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			MOLTS			OBS			OBS			OBS			OBS			OBS						OBS			MOLTS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS			MOLTS			OBS


						No			yy			mm			dd			hr			RnetTOA			Rnetsfc			Rneta			lEsfc			Hsfc			lPrec			Δe(W/m^2)			DivE			Q1			lQltc			DivlQ			Q2			Δe(W/m^2)			H(W/m^2)			lE(W/m^2)			Rn(W/m^2)			precipitation			d(LW)/dt (W/m^2)			1day			1day			10days			10days			Δe(W/m^2)			Δe(W/m^2)			H(W/m^2)			H(W/m^2)			lE(W/m^2)			lE(W/m^2)			Rn(W/m^2)			Rn(W/m^2)			1day			1day			10day			10day			d(LW)/dt  (W/m^2)			d(LW)/dt  (W/m^2)			LP(W/m2)			LP(W/m2)


			2001/07/01			1.0			2001.0			7.0			1.0			0.0			81.6			180.0			-98.4			60.2			111.0			187.6			6.7			66.0			149.4			31.6			-108.2			76.6			1732.3			26.82			76.68			94.68			57.9			-56.18			1723.5			147.7																																	108.2			-75.0


			2001/07/02			2.0			2001.0			7.0			2.0			0.0			92.5			188.3			-95.9			96.1			94.4			2.7			-111.8			206.3			2.9			-70.9			162.6			-91.7			117.6			18.95			53.01			63.98			0.0			-4.61			109.6			298.8																																	-162.6			-57.6


			2001/07/03			3.0			2001.0			7.0			3.0			0.0			100.5			196.1			-95.7			77.3			94.0			0.1			9.1			66.5			-18.3			-26.6			120.5			-93.9			187.6			19.70			-13.58			10.71			0.0			23.82			192.2			167.0																																	-120.5			37.4


			2001/07/04			4.0			2001.0			7.0			4.0			0.0			103.1			196.2			-93.1			68.3			85.3			0.2			30.7			29.8			-24.6			-8.8			93.9			-85.1			-15.1			13.83			8.13			55.63			0.0			36.88			18.5			132.9																																	-93.9			28.8


			2001/07/05			5.0			2001.0			7.0			5.0			0.0			93.3			197.1			-103.8			56.3			87.5			0.0			21.2			18.8			-47.5			-6.9			94.3			-87.5			-39.3			24.63			1.56			19.38			0.0			-12.92			-46.1			112.1																																	-94.3			-14.5


			2001/07/06			6.0			2001.0			7.0			6.0			0.0			85.1			188.9			-103.8			51.5			87.2			0.0			-7.2			42.0			-52.4			-21.8			109.0			-87.2			-171.9			71.87			-4.67			-3.98			0.0			-6.50			-243.1			127.1																																	-109.0			-1.8


			2001/07/07			7.0			2001.0			7.0			7.0			0.0			85.6			175.7			-90.1			44.7			75.0			35.6			-3.3			32.9			-9.8			15.7			23.7			-39.5			222.0			47.38			22.88			32.88			34.7			55.49			184.6			118.5																																	-23.7			67.3


			2001/07/08			8.0			2001.0			7.0			8.0			0.0			79.1			173.0			-93.9			80.0			78.1			36.1			-14.4			78.5			22.2			0.4			41.6			-42.0			9.2			21.35			57.65			63.27			75.2			-14.59			-6.5			157.6																																	-41.6			3.0


			2001/07/09			9.0			2001.0			7.0			9.0			0.0			-42.9			70.8			-113.6			15.0			87.3			129.3			-85.9			74.6			30.7			-57.3			15.3			42.0			-102.5			4.05			38.35			34.68			486.1			-18.95			-110.2			31.7																																	-15.3			428.8


			2001/07/10			10.0			2001.0			7.0			10.0			0.0			104.3			194.5			-90.2			78.0			98.5			1.0			-7.6			93.9			-11.2			-34.9			132.4			-97.5			-271.7			36.74			92.26			96.97			0.0			-44.28			-303.7			198.2			149.1			151.9			-16.2			166.8			89.8			28.5			62.7			33.2			176.1			46.8			-132.4			-136.5			-68.5			28.0			-17.9			-4.2			39.3			65.4


			2001/07/11			11.0			2001.0			7.0			11.0			0.0			18.3			112.2			-93.9			39.3			77.6			16.9			133.2			-110.2			-37.7			94.7			-33.9			-60.8			-304.7			15.19			61.31			73.02			37.6			-32.02			-308.1			-91.9																																	33.9			-55.7


			2001/07/12			12.0			2001.0			7.0			12.0			0.0			97.4			187.3			-89.9			90.0			93.5			0.1			-63.3			157.0			0.2			-63.5			156.9			-93.5			90.0			62.95			54.97			39.62			0.0			13.00			11.7			254.4																																	-156.9			-42.0


			2001/07/13			13.0			2001.0			7.0			13.0			0.0			101.7			186.2			-84.5			94.6			78.6			0.4			-57.8			146.4			10.4			-60.7			138.9			-78.2			114.8			26.00			56.94			70.49			0.0			1.37			102.4			248.1																																	-138.9			-55.6


			2001/07/14			14.0			2001.0			7.0			14.0			0.0			23.1			107.6			-84.5			18.1			89.0			141.6			-44.5			67.1			75.2			-25.0			-27.7			52.6			701.2			8.29			63.92			58.73			0.0			60.32			687.7			90.2																																	27.7			-3.6


			2001/07/15			15.0			2001.0			7.0			15.0			0.0			99.5			205.6			-106.2			83.3			85.4			0.3			-15.8			78.4			-22.6			-25.1			110.3			-85.2			1.1			27.95			53.95			51.90			0.0			-6.59			-28.9			177.8																																	-110.3			-60.5


			2001/07/16			16.0			2001.0			7.0			16.0			0.0			-12.2			105.1			-117.3			54.6			90.2			90.2			-72.3			99.8			27.4			-39.3			39.3			0.0			-396.3			3.53			30.47			20.48			338.5			-23.63			-409.8			87.6																																	-39.3			284.4


			2001/07/17			17.0			2001.0			7.0			17.0			0.0			65.8			136.2			-70.5			88.5			77.6			25.5			-32.1			127.7			43.5			7.4			44.7			-52.1			-334.8			14.73			52.28			62.23			14.5			-26.55			-339.6			193.5																																	-44.7			-64.4


			2001/07/18			18.0			2001.0			7.0			18.0			0.0			89.6			166.6			-77.0			80.0			75.1			0.0			-3.4			81.6			3.0			40.8			34.3			-75.1			-140.9			37.05			47.98			57.40			0.0			5.60			-168.5			171.2																																	-34.3			-42.4


			2001/07/19			19.0			2001.0			7.0			19.0			0.0			95.8			178.3			-82.6			79.1			74.1			0.5			-117.6			188.2			-2.9			-85.5			159.0			-73.5			54.3			33.14			38.65			44.48			0.0			14.40			27.0			284.0																																	-159.0			-24.2


			2001/07/20			20.0			2001.0			7.0			20.0			0.0			69.3			157.0			-87.7			70.4			63.0			2.7			6.0			39.7			-14.6			-2.5			62.8			-60.2			328.0			18.56			60.12			42.21			20.3			31.17			291.5			109.0			152.4			-13.5			-26.8			11.3			80.4			24.7			69.8			52.1			154.2			52.1			-62.8			-8.7			-68.5			-7.3			-15.9			3.7			27.8			41.1


			2001/07/21			21.0			2001.0			7.0			21.0			0.0			85.3			175.4			-90.1			106.8			60.1			1.3			48.2			28.7			18.1			39.8			19.0			-58.8			104.0			36.83			59.23			76.80			2.9			-60.80			84.7			114.0																																	-19.0			-117.1


			2001/07/22			22.0			2001.0			7.0			22.0			0.0			77.1			163.4			-86.3			74.8			57.7			0.0			-14.9			61.0			-11.6			-39.3			97.0			-57.7			343.9			54.63			20.59			19.68			0.0			35.26			288.4			138.1																																	-97.0			14.7


			2001/07/23			23.0			2001.0			7.0			23.0			0.0			75.6			169.5			-93.9			67.4			61.0			0.0			7.7			26.8			-26.5			-29.1			90.1			-61.0			78.0			11.65			30.69			36.58			0.0			43.22			72.2			102.4																																	-90.1			12.5


			2001/07/24			24.0			2001.0			7.0			24.0			0.0			77.9			171.9			-94.0			74.8			58.1			0.0			-20.2			59.0			-19.2			-69.8			127.9			-58.1			-128.1			21.50			34.09			56.35			0.0			-45.48			-127.3			136.9																																	-127.9			-79.6


			2001/07/25			25.0			2001.0			7.0			25.0			0.0			76.7			174.3			-97.6			82.3			58.5			0.0			-66.9			110.0			-15.3			-95.9			154.4			-58.5			-27.0			52.70			16.44			24.46			0.0			11.82			-71.7			186.7																																	-154.4			-4.6


			2001/07/26			26.0			2001.0			7.0			26.0			0.0			63.0			163.7			-100.7			78.5			55.4			0.0			22.5			10.8			-22.2			61.3			-5.8			-55.4			-63.8			55.70			4.42			9.64			0.0			-8.37			-114.3			73.8																																	5.8			-12.8


			2001/07/27			27.0			2001.0			7.0			27.0			0.0			57.9			155.3			-97.4			70.3			54.4			0.0			-19.3			46.6			-27.1			-34.9			89.3			-54.4			-8.4			60.00			-0.49			2.87			0.0			-20.37			-65.0			104.5																																	-89.3			-19.9


			2001/07/28			28.0			2001.0			7.0			28.0			0.0			50.3			147.7			-97.4			58.7			47.8			0.0			-71.3			80.3			-38.8			-116.8			164.6			-47.8			194.3			31.29			-12.80			8.00			0.0			31.59			183.8			130.6																																	-164.6			44.4


			2001/07/29			29.0			2001.0			7.0			29.0			0.0			31.3			125.5			-94.2			34.3			74.7			72.5			68.2			-53.4			12.7			67.9			-65.7			-2.2			64.1			40.13			20.25			5.02			69.4			24.23			8.8			-22.0																																	65.7			73.4


			2001/07/30			30.0			2001.0			7.0			30.0			0.0			59.4			158.5			-99.1			66.1			65.5			0.0			-17.7			50.2			-33.0			-56.9			122.3			-65.5			438.7			59.09			39.19			56.32			0.0			25.37			396.7			109.6																																	-122.3			-13.8


			2001/07/31			31.0			2001.0			7.0			31.0			0.0			54.4			161.9			-107.5			76.1			62.5			35.5			237.8			-206.8			4.0			226.4			-199.4			-27.0			-429.4			38.89			33.24			37.29			127.3			-7.45			-464.2			-152.4			83.8			17.5			15.8			51.5			59.6			42.0			71.8			22.3			160.6			30.3			199.4			86.6			-54.0			-1.5			-4.3			2.6			9.9			18.2


			2001/08/01			32.0			2001.0			8.0			1.0			0.0			20.3			144.5			-124.1			87.5			79.7			46.8			72.4			-29.4			10.1			102.4			-69.4			-32.9			-277.2			47.24			58.78			76.53			2.9			-89.53			-306.7			-9.1																																	69.4			-145.4


			2001/08/02			33.0			2001.0			8.0			2.0			0.0			46.9			136.8			-89.9			80.1			59.1			0.0			71.3			-21.9			-9.8			53.6			5.5			-59.1			-38.6			84.00			-25.43			4.81			0.0			12.61			-92.4			25.0																																	-5.5			38.0


			2001/08/03			34.0			2001.0			8.0			3.0			0.0			60.2			149.5			-89.3			55.5			58.4			0.8			84.4			-59.9			-33.0			100.4			-42.8			-57.6			518.3			47.00			37.04			35.95			133.1			98.08			470.3			0.3																																	42.8			194.1


			2001/08/04			35.0			2001.0			8.0			4.0			0.0			55.8			148.0			-92.1			78.9			51.9			0.1			51.8			-13.1			-13.2			16.3			35.6			-51.9			-892.8			12.46			46.54			60.00			0.0			-88.71			-891.8			42.7																																	-35.6			-135.2


			2001/08/05			36.0			2001.0			8.0			5.0			0.0			48.0			123.6			-75.7			86.0			53.3			9.7			30.1			33.5			20.1			30.8			12.7			-43.6			NaN			39.39			9.06			-1.18			34.7			-2.10			NaN			81.5																																	-12.7			23.6


			2001/08/06			37.0			2001.0			8.0			6.0			0.0			50.5			138.5			-88.0			98.9			59.6			49.6			11.3			59.2			60.6			67.2			-57.2			-9.9			NaN			38.86			24.80			32.66			49.2			47.68			NaN			109.7																																	57.2			72.1


			2001/08/07			38.0			2001.0			8.0			7.0			0.0			29.1			128.5			-99.4			66.1			74.2			42.8			29.3			11.6			9.6			58.2			-26.9			-31.3			-216.0			24.71			79.49			106.05			416.7			-28.76			-214.1			40.8																																	26.9			308.4


			2001/08/08			39.0			2001.0			8.0			8.0			0.0			16.0			111.6			-95.6			51.3			57.1			0.1			-82.9			95.7			-44.2			-103.1			160.1			-57.0			-231.2			5.38			87.47			83.19			43.4			-29.28			-240.8			111.8																																	-160.1			-73.3


			2001/08/09			40.0			2001.0			8.0			9.0			0.0			13.4			110.4			-97.0			68.1			50.9			0.8			94.0			-72.1			-28.1			115.4			-65.3			-50.1			258.9			31.17			79.21			88.33			8.7			5.68			236.9			-58.7																																	65.3			-64.8


			2001/08/10			41.0			2001.0			8.0			10.0			0.0			29.0			107.8			-78.8			87.2			44.7			6.2			50.0			3.1			14.6			39.3			-0.8			-38.5			-220.8			18.20			57.80			58.99			92.6			-4.51			-237.8			32.1			37.6			-159.6			41.2			-137.4			58.9			34.8			76.0			45.5			129.9			54.5			0.8			30.3			4.9			24.8			48.1			-7.9			15.7			78.1


			2001/08/11			42.0			2001.0			8.0			11.0			0.0			20.6			111.7			-91.1			115.0			41.1			2.2			158.9			-93.8			26.1			164.0			-125.1			-38.9			250.2			19.23			30.41			38.54			28.9			-11.62			239.1			-73.3																																	125.1			-13.1


			2001/08/12			43.0			2001.0			8.0			12.0			0.0			41.8			122.1			-80.2			89.7			42.6			0.0			-5.9			57.9			9.4			38.2			4.4			-42.6			414.5			23.09			69.95			82.46			5.8			62.97			403.9			99.7																																	-4.4			-1.2


			2001/08/13			44.0			2001.0			8.0			13.0			0.0			-56.6			49.6			-106.2			8.8			78.2			136.7			36.7			-55.8			39.4			67.6			-126.1			58.5			383.9			0.86			33.23			34.07			83.9			30.83			383.9			-112.4																																	126.1			81.5


			2001/08/14			45.0			2001.0			8.0			14.0			0.0			24.5			147.3			-122.8			64.8			49.8			0.0			-73.3			65.1			-58.0			-86.7			136.5			-49.8			178.8			17.79			80.57			101.24			0.0			-2.86			181.7			89.5																																	-136.5			-83.4


			2001/08/15			46.0			2001.0			8.0			15.0			0.0			7.0			137.6			-130.6			34.3			49.7			0.0			34.4			-81.0			-96.3			-16.0			65.7			-49.7			-286.5			41.73			165.43			150.65			0.0			-23.14			-343.0			-74.0																																	-65.7			-188.6


			2001/08/16			47.0			2001.0			8.0			16.0			0.0			0.2			129.1			-128.9			34.1			44.7			0.0			9.1			-59.2			-94.8			3.9			40.8			-44.7			44.4			43.62			40.94			44.12			0.0			31.27			3.9			-59.0																																	-40.8			-9.7


			2001/08/17			48.0			2001.0			8.0			17.0			0.0			20.2			135.4			-115.3			76.7			36.7			0.0			95.4			-97.3			-38.6			58.1			-21.5			-36.7			-146.6			11.81			36.43			39.68			5.8			-51.48			-155.1			-77.1																																	21.5			-82.1


			2001/08/18			49.0			2001.0			8.0			18.0			0.0			2.3			102.2			-99.8			75.1			36.0			61.3			83.1			-71.9			36.7			115.9			-141.3			25.4			264.7			4.72			15.99			16.04			37.6			86.90			260.0			-69.5																																	141.3			108.5


			2001/08/19			50.0			2001.0			8.0			19.0			0.0			23.5			62.9			-39.4			6.3			70.6			408.5			369.0			-331.6			375.4			397.3			-735.1			337.9			-598.7			28.90			16.77			37.15			5.8			-89.32			-607.2			-308.1																																	735.1			-100.3


			2001/08/20			51.0			2001.0			8.0			20.0			0.0			39.0			121.7			-82.7			29.1			85.6			24.4			-165.0			197.0			-29.3			-180.7			241.9			-61.2			312.9			50.90			25.72			22.30			0.0			23.70			258.6			236.0			-34.8			62.6			54.2			81.8			53.5			24.3			53.4			51.5			112.0			56.6			-241.9			-2.0			66.0			-29.0			56.2			5.7			63.3			16.8


			2001/08/21			52.0			2001.0			8.0			21.0			0.0			29.6			118.2			-88.7			53.7			69.1			0.0			-22.6			56.7			-35.0			-72.5			141.6			-69.1			379.1			-1.30			17.97			14.72			31.8			25.79			377.1			86.3																																	-141.6			39.6


			2001/08/22			53.0			2001.0			8.0			22.0			0.0			15.7			131.4			-115.8			64.7			64.3			2.6			177.3			-164.1			-48.4			171.8			-110.1			-61.7			-203.4			35.54			21.06			38.44			0.0			4.33			-221.6			-148.4																																	110.1			-16.7


			2001/08/23			54.0			2001.0			8.0			23.0			0.0			-3.1			114.1			-117.2			47.5			60.3			6.8			88.0			-97.4			-62.8			129.1			-75.7			-53.5			-254.7			-0.82			-6.55			-6.57			0.0			-42.01			-254.0			-100.5																																	75.7			-35.5


			2001/08/24			55.0			2001.0			8.0			24.0			0.0			-1.0			115.4			-116.4			48.1			55.1			0.0			-13.3			0.0			-68.4			-71.4			126.5			-55.1			331.5			62.63			-0.46			-3.13			0.0			33.19			266.1			-1.0																																	-126.5			33.7


			2001/08/25			56.0			2001.0			8.0			25.0			0.0			-8.7			118.6			-127.3			36.5			51.5			0.0			34.5			-73.9			-90.8			14.2			37.3			-51.5			-359.7			37.91			6.39			15.65			2.9			-41.85			-388.3			-82.6																																	-37.3			-45.3


			2001/08/26			57.0			2001.0			8.0			26.0			0.0			-41.0			92.3			-133.3			27.0			41.6			5.6			24.2			-88.8			-100.6			16.1			19.8			-36.0			113.9			45.05			-3.46			-1.55			0.0			23.02			70.7			-129.9																																	-19.8			26.5


			2001/08/27			58.0			2001.0			8.0			27.0			0.0			-20.2			92.2			-112.4			69.7			45.0			9.0			44.5			-42.2			-33.6			8.3			27.7			-35.9			-1103.8			16.71			25.39			33.44			170.7			-83.24			-1112.5			-62.4																																	-27.7			62.1


			2001/08/28			59.0			2001.0			8.0			28.0			0.0			-34.0			73.0			-107.0			105.6			36.8			3.5			7.6			27.9			2.2			-41.6			74.9			-33.3			30.6			27.13			41.10			49.00			2.9			-2.49			11.4			-6.1																																	-74.9			-40.7


			2001/08/29			60.0			2001.0			8.0			29.0			0.0			-30.8			97.9			-128.7			105.4			41.2			9.0			1.4			16.5			-14.3			5.5			26.6			-32.2			274.8			33.21			7.02			9.11			0.0			14.48			243.7			-14.3																																	-26.6			7.5


			2001/08/30			61.0			2001.0			8.0			30.0			0.0			-21.7			84.5			-106.2			83.9			33.1			0.0			113.2			-102.3			-22.3			78.0			-44.9			-33.1			-35.0			55.92			-21.17			-1.13			0.0			8.35			-70.9			-124.0																																	44.9			29.5


			2001/08/31			62.0			2001.0			8.0			31.0			0.0			-21.2			77.2			-98.3			60.3			30.3			9.5			-45.7			38.0			-28.6			-10.1			31.0			-20.8			373.1			55.45			30.57			19.98			104.2			58.44			307.0			16.8			-51.4			-70.1			37.2			-41.3			48.0			33.4			63.9			10.7			101.3			15.3			-31.0			132.0			-23.1			17.5			20.7			-0.2			4.2			28.4


			2001/09/01			63.0			2001.0			9.0			1.0			0.0			-77.1			9.0			-86.1			-1.1			75.7			255.9			-117.3			105.9			168.7			-119.5			-60.6			180.2			-478.4			0.32			35.37			31.32			8.7			-40.45			-482.8			28.8																																	60.6			-67.1


			2001/09/02			64.0			2001.0			9.0			2.0			0.0			-5.7			104.7			-110.4			85.0			60.0			6.0			54.1			-19.4			-19.3			45.2			8.8			-54.0			292.1			39.46			34.44			32.52			5.8			23.47			250.7			-25.1																																	-8.8			-5.2


			2001/09/03			65.0			2001.0			9.0			3.0			0.0			4.8			115.6			-110.9			73.0			55.4			22.9			-35.3			52.8			-15.0			-14.1			46.5			-32.5			-103.0			3.58			32.86			36.92			11.6			5.21			-102.5			57.5																																	-46.5			-16.1


			2001/09/04			66.0			2001.0			9.0			4.0			0.0			-25.7			70.9			-96.6			48.5			59.6			55.7			-31.5			42.9			7.5			-36.8			40.7			-3.9			-335.3			9.10			37.76			35.76			306.7			-33.82			-346.4			17.2																																	-40.7			235.1


			2001/09/05			67.0			2001.0			9.0			5.0			0.0			-35.5			85.3			-120.7			64.6			43.0			2.9			-21.1			7.9			-53.2			11.0			29.1			-40.1			133.7			18.17			35.16			51.66			2.9			5.91			132.0			-27.5																																	-29.1			-26.4


			2001/09/06			68.0			2001.0			9.0			6.0			0.0			-20.8			97.7			-118.4			86.9			44.4			11.1			-27.4			40.3			-20.5			-69.3			102.6			-33.3			-86.4			17.39			34.68			47.23			0.0			-8.51			-91.2			19.5																																	-102.6			-43.2


			2001/09/07			69.0			2001.0			9.0			7.0			0.0			-28.1			74.7			-102.7			85.9			32.1			2.6			95.4			-80.1			-14.3			59.3			-29.8			-29.5			-204.8			22.35			52.01			60.34			60.8			3.68			-218.8			-108.2																																	29.8			12.4


			2001/09/08			70.0			2001.0			9.0			8.0			0.0			-59.3			56.1			-115.4			48.1			80.8			254.5			-18.4			32.0			187.3			-33.5			-140.2			173.7			-843.2			18.05			105.23			97.99			445.6			-45.99			-868.4			-27.4																																	140.2			294.4


			2001/09/09			71.0			2001.0			9.0			9.0			0.0			-100.9			18.5			-119.4			46.8			82.9			258.7			-42.2			52.5			186.1			-20.7			-155.1			175.8			-18.8			-13.43			44.96			22.32			321.2			12.80			-28.0			-48.4																																	155.1			289.0


			2001/09/10			72.0			2001.0			9.0			10.0			0.0			-85.7			33.6			-119.3			7.0			103.3			329.2			7.9			-17.0			216.9			-9.7			-216.3			225.9			776.8			-6.96			48.25			41.03			905.7			36.15			776.5			-102.7			-21.6			-97.9			-13.6			-86.7			63.7			10.8			54.5			46.1			66.6			45.7			216.3			893.6			37.4			156.7			-18.8			-4.2			120.0			206.9


			2001/09/11			73.0			2001.0			9.0			11.0			0.0			-87.1			47.9			-134.9			48.8			63.7			59.9			24.5			-46.9			-26.1			13.6			-9.8			-3.7			-122.2			-4.04			42.27			31.19			89.7			-17.76			-129.2			-134.0																																	9.8			29.7


			2001/09/12			74.0			2001.0			9.0			12.0			0.0			-30.8			92.3			-123.2			62.0			67.3			51.9			-15.4			21.5			-9.3			-15.6			31.0			-15.5			170.7			6.43			26.56			29.60			63.7			-13.80			167.3			-9.3																																	-31.0			23.3


			2001/09/13			75.0			2001.0			9.0			13.0			0.0			-124.2			-0.3			-124.0			-2.6			56.1			106.1			39.8			-110.3			-20.5			64.8			-114.8			50.0			-238.8			-2.82			20.50			10.13			593.2			12.14			-246.4			-234.5																																	114.8			584.8


			2001/09/14			76.0			2001.0			9.0			14.0			0.0			-80.9			33.9			-114.8			25.8			41.3			26.7			-53.7			6.0			-62.3			-43.0			57.5			-14.6			169.1			7.14			27.10			27.90			277.8			-6.41			162.7			-74.9																																	-57.5			244.3


			2001/09/15			77.0			2001.0			9.0			15.0			0.0			-81.0			57.0			-137.9			43.4			42.8			12.7			33.8			-85.5			-81.8			23.6			6.6			-30.2			38.7			21.41			51.95			69.38			2.9			7.18			34.7			-166.5																																	-6.6			-41.9


			2001/09/16			78.0			2001.0			9.0			16.0			0.0			-58.4			68.8			-127.2			59.3			38.0			11.9			-61.5			31.7			-56.0			-75.9			102.0			-26.1			-202.4			13.96			41.47			54.55			0.0			-7.32			-203.2			-26.7																																	-102.0			-48.8


			2001/09/17			79.0			2001.0			9.0			17.0			0.0			-48.7			59.5			-108.2			58.5			36.0			0.1			-78.3			64.6			-49.5			-55.2			91.0			-35.9			117.0			31.75			46.44			76.35			0.0			-12.79			115.1			15.9																																	-91.0			-59.2


			2001/09/18			80.0			2001.0			9.0			18.0			0.0			-110.9			-16.5			-94.4			3.2			52.6			230.1			-32.3			-6.3			139.0			-28.3			-149.2			177.6			35.0			-1.21			7.48			-2.90			662.6			5.83			25.8			-117.2																																	149.2			661.0


			2001/09/19			81.0			2001.0			9.0			19.0			0.0			-26.1			70.1			-96.2			36.3			50.2			0.2			-26.5			16.8			-59.7			-15.6			65.5			-50.0			-20.5			16.83			93.47			67.23			0.0			-7.62			-63.6			-9.3																																	-65.5			-101.1


			2001/09/20			82.0			2001.0			9.0			20.0			0.0			-102.6			2.3			-105.0			-1.4			42.5			83.9			-88.5			24.6			-22.5			-57.0			15.6			41.4			198.5			-8.60			41.09			11.30			20.3			25.86			177.3			-78.1			-83.5			4.1			-25.8			14.5			49.0			8.1			33.3			39.8			41.5			37.5			-15.6			5.0			-9.5			129.7			-18.9			-1.5			58.4			171.0


			2001/09/21			83.0			2001.0			9.0			21.0			0.0			-29.1			63.9			-93.0			41.2			34.6			2.9			-56.9			39.7			-48.9			-31.9			63.6			-31.7			-232.8			1.52			26.21			26.58			182.3			4.88			-234.0			10.5																																	-63.6			161.0


			2001/09/22			84.0			2001.0			9.0			22.0			0.0			-84.3			52.4			-136.6			48.0			32.7			6.2			-61.2			5.3			-82.3			-29.6			56.0			-26.4			-85.8			5.55			45.48			39.11			17.4			-35.57			-97.8			-78.9																																	-56.0			-63.7


			2001/09/23			85.0			2001.0			9.0			23.0			0.0			-66.6			45.5			-112.1			41.0			32.6			0.0			71.9			-110.4			-71.1			55.2			-22.6			-32.6			195.9			17.38			47.28			62.57			0.0			3.46			193.8			-177.0																																	22.6			-43.8


			2001/09/24			86.0			2001.0			9.0			24.0			0.0			-56.5			63.2			-119.7			47.0			31.6			31.8			-227.5			186.5			-40.9			-175.4			175.3			0.1			298.0			-4.71			16.91			6.57			110.0			32.47			292.4			130.0																																	-175.3			125.5


			2001/09/25			87.0			2001.0			9.0			25.0			0.0			-124.1			46.9			-171.0			29.5			42.4			72.5			-42.7			-56.5			-69.0			-46.5			16.4			30.1			-101.9			1.64			12.76			12.01			28.9			-10.63			-104.3			-180.6																																	-16.4			5.5


			2001/09/26			88.0			2001.0			9.0			26.0			0.0			-83.4			57.9			-141.3			37.4			38.6			24.6			85.4			-150.7			-79.3			42.0			-28.0			-14.0			-90.5			-1.00			-5.69			36.24			0.0			-10.49			-47.6			-234.1																																	28.0			-4.8


			2001/09/27			89.0			2001.0			9.0			27.0			0.0			-69.2			60.2			-129.4			37.2			29.7			11.6			-12.3			-50.2			-80.5			-28.5			46.5			-18.0			79.6			8.00			32.65			13.59			147.6			31.61			52.5			-119.4																																	-46.5			146.5


			2001/09/28			90.0			2001.0			9.0			28.0			0.0			-66.1			68.9			-135.0			38.5			40.4			91.5			-50.2			-5.9			-5.1			-61.9			10.8			51.1			298.2			3.60			19.73			41.03			529.5			2.66			315.9			-72.0																																	-10.8			512.4


			2001/09/29			91.0			2001.0			9.0			29.0			0.0			-82.5			71.2			-153.7			34.1			30.2			3.1			36.3			-125.7			-116.5			61.0			-33.8			-27.1			-38.4			-2.75			-25.92			52.61			0.0			-2.87			42.9			-208.2																																	33.8			23.1
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			37164			-115.8			39.9			-21.0			35.8			33.2			3.4			36.6			20.6			54.5			31.7			56.1			18.3			-22.8			88.0			-20.3			1.7			30.7			107.1
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		Phase 1a



		Work Period

		June 2002 – Nov. 2002





		Participants

		NASDA, UT



		Data Period

		July – Sept. 2001



		Data & Area

		· TRMM/TMI, PR (NASDA) and DMSP/SSM-I (UT) for the all CEOP Reference Sites (CRSs).


· GMS(UT), ancillary (other data centers) for the all CRSs.


· Terra/MODIS, NOAA/AVHRR (UT) for the CRS in Asia



		Prototyping

		[#1] NASDA and UT to deliver the satellite subsetting data to CSDIC


[#2] NASDA and CSDIC will prototype 4D product visualization


[#3] NASDA and CSDIC will evaluate the need for 4D product interoperability, data access capabilities, catalog interoperability.



		Evaluation

		WGISS SG/EOGEO (dry run), WGISS, CEOS Plenary


GEWEX SSG, WCRP JSC






