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1) Description of the primary findings and interim results for the period.

The following bullets describe progress on implementing a LIS instance for FEWS NET:

· A rainfall forcing reader of the original CPC/NCEP RFE 2.0 unprojected version (ftp://ftp.cpc.ncep.noaa.gov/fews/newalgo_est/) of the RFE version 2.0 rainfall forcing (http://earlywarning.usgs.gov/adds/readme.php?symbol=rf) used in FEWS NET has been developed. A LIS application over the African domain using this supplemental forcing [GDAS (Global Data Assimilation System) is the base forcing] with the Noah land surface model demonstrated better results than when forced with GDAS rainfall fields. 
· Results for the 2009/2010 rainfall season in Zimbabwe were very encouraging, showing that the LIS ET products compared well with observed crop water deficits and reduced yields (Figure 1).
· Evaporation fields from the Noah land surface model forced with RFE 2.0 seemed to provide new information in humid areas, as compared with the standard FEWS NET WRSI crop water balance model. 

· These results were presented by C. Funk at the 3rd USGS Modeling Conference in Broomfield, Colorado in June 2010.
Ongoing work:

· A reader for PET (Potential EvapoTranspiration) forcing is being coded into LIS. The global PET data at http://earlywarning.usgs.gov/global/dwnglobalpet.php is at a coarse resolution (1.0 degree). To obtain the PET from basic atmospheric forcings at finer resolutions, the corresponding equations are also being coded into LIS by porting code from the AML scripts used by USGS and obtained by GSFC.

· The land surface component of the FEWS NET software, i.e., the Water Requirement Satisfaction Index (WRSI) model is being coded into LIS by porting from the USGS Visual Basic 2005 (VB.NET) code. This also includes special procedures used inside the FEWS NET software to calculate time instances like spatially-varying onset of rains etc. used for the initialization and model run. 

Other project activities:

· A. McNally (UCSB) met with team members at NASA Goddard (S. Yatheendradas, M. Brown and LIS developers), and was granted an account on a NASA supercomputer to facilitate software configuration and information sharing. 

· An abstract was submitted to AGU for presentation at the 2010 Fall Meeting: Improving agricultural drought monitoring in East Africa with unbiased rainfall fields and detailed land surface physics
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Figure 1. Results presented at the USGS Modeling Conference in June, 2010. ET patterns from the LIS-Noah model driven with RFE2 (right) compared well with independent crop field assessments (upper-left) and Crop WRSI model results from USGS/EROS (bottom-left).
2) Description of the work planned for the remainder of the project and the near term in particular.

The overarching objective is to enhance the operations of the Famine Early Warning Systems Network (FEWS NET), USAID's decision support system for international food aid programs, through the integration of a custom instance of NASA's Land Information System (LIS). This will create a land data assimilation system specifically for the domains, data streams, and monitoring/forecast requirements associated with food security assessment in data-sparse, developing country settings.  The new FEWS NET Land Data Assimilation System (FLDAS) will be developed and implemented to achieve more effective use of limited available hydroclimatic observations. FLDAS will transition into long term, routine use at USGS for FEWS NET decision support. The following sub-goals/objectives are addressed by the research:

· A unified modeling solution for relevant land surface variables (soil moisture, crop water balance, snow water equivalent, stream flow, etc) maintaining internal physical consistency of processes

· Capacity for making ensemble runs as the basis for weekly and seasonal forecasts/projections of land surface variables

· Capacity for direct application of IPCC climate change modeling results to produce 21st century scenarios expressed in terms of land surface variables relevant to FEWS NET food security assessments

· Increased specificity and confidence in FEWS NET weekly hazard assessments and seasonal food security outlooks

· State-of-the-practice land data assimilation methods brought to bear on the decision making process for high priority U.S. foreign assistance programs that safeguard the lives and livelihoods of tens of millions of the world’s poorest and most vulnerable people

Our technical approach is composed of three components: 

1. Implementation of a FEWS NET Land Data Assimilation System (FLDAS) from LIS, including the most up to date software version of the VIC land surface model (with the assistance of the University of Washington).
2. Application of FLDAS with seasonal climate forecasts to model outcomes for rainfed agricultural and pastoralist livelihood systems in the Greater Horn of Africa 

3. Production of food security outlook (FSO) IPC maps based on the results of (2). Skill scores will be computed for the outlooks by comparison with actual outcomes to determine skill improvement after implementation of FLDAS. 

Our hypothesis is that the higher quality hydroclimatic modeling made possible by FLDAS will lead directly to more accurate food security outlook (FSO) IPC maps. We will test this hypothesis by calculating Heidke skill scores for FSO maps before and after the implementation of FLDAS.
Actions Planned for FY 2011 
Research activities for year 2 will be focus on i) a comparison of several different rainfall estimation products over Africa, ii) validation of the FLDAS version of the WRSI, and iii) comparison of the WRSI, AET, and soil moisture data with provincial level yield data in southern, eastern and western Africa. The rainfall validation work will be based on the 0.5° Global Precipitation Climatology Centre (GPCC) reanalysis rainfall dataset (2001-2007), filtered for locations and times supported by gauge observations. This work overlaps and benefits from, ongoing work on rainfall validation carried out by the USGS FEWS NET regional science team (Tamuka Magadzire, Alkhalil Addoum, and Gideon Galu), and advances the GEO Global Agricultural Monitoring (Task 07-03) objectives. We (the FLDAS team) will cooperate with Ben Zaitchik, at the Department of Earth and Planetary Sciences at Johns Hopkins, who is working on LDAS activities for the Nile. The following data products will be examined: the TRMM, CMAP, PERSIANN, RFE2, CMORPH satellite rainfall estimates, and ECMWF, MERRA and Princeton assimilations.  The 1st step of the research will compare these products, and identify the best precipitation product for agricultural monitoring in Africa.
The next phase of the project will validate the FLDAS-WRSI. A comparison of FDLAS_WRSI and GeoWRSI for southern Africa will be used to ensure a high-fidelity transition of the WRSI algorithm into the LIS framework. A comparison of FLDAS WRSI and GeoWRSI for Southern Africa 2001-2010 will be conducted. The aim will be to evaluate the LIS inputs and outputs for improved tracking of crop yields. This analysis will be carried out at the provincial level for several SADC countries, the district level for Kenya, the zonal level for Ethiopia, and provincial level for the Sahel. The goal of this effort would be investigate the development of multiple predictors of productivity and area based metrics for drought early warning in FEWS NET.

 3) Description of Administrative Milestones 
USGS Administrative Milestones

· April 2009

NASA Award Letter received by USGS

· December 2009
Initial funding received by USGS (NNH10AN26I for $157,194) 

· April 2010

PhD student (Amy McNally) recruited to project by UCSB

· July 2010

Modification to USGS-UCSB Coop agreement to convey $130,000

· August 2010
Post-doc (Hari Jayanthi) recruited to project by UCSB

· September 2010
Coop agreement with U. of Washington to convey $20,000

NASA GSFC Cost Data Sheet
	
	Sum of Commitment
	Sum of Obligation
	Sum of Cost
	Sum of Disbursement

	Feb-10
	$338.80 
	$338.80 
	$338.80 
	$338.80 

	Mar-10
	$4,201.42 
	$4,201.42 
	$4,201.42 
	$2,360.34 

	Apr-10
	$3,612.51 
	$3,612.51 
	$3,612.51 
	$5,088.11 

	May-10
	$4,658.71 
	$4,658.71 
	$4,658.71 
	$4,676.99 

	Jun-10
	$85,737.05 
	$85,737.05 
	$6,075.05 
	$5,642.62 

	Jul-10
	$9,861.10 
	$9,861.10 
	$9,861.10 
	$9,695.13 

	Aug-10
	$27,804.30 
	$27,804.30 
	$6,068.30 
	$7,013.90 

	Sep-10
	$25,393.39 
	$25,393.39 
	$20,353.39 
	$20,353.39 

	
	$161,607.28 
	$161,607.28 
	$55,169.28 
	$55,169.28 

















