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Introduction

One of the key objectives of the NEESPI project is creating an integrated observational knowledge database to facilitate environmental studies in Northern Eurasia. The database incorporates ground observations, validated remote sensing products, and model data.  NASA NEESPI Data Center collects remote sensing data, provides tools, information, and services in support of NEESPI scientific objectives (Leptoukh, et al., 2007).  A specific focus of this work is on providing online data access through advanced data management system, reformatting data into common projection and format, preprocessing data to same spatial and temporal resolution that enables inter-comparison or relationship studies, providing parameter and spatial data subsetting, as well as providing online data visualization and analysis tools. 
The Goddard Interactive Online Visualization ANd aNalysis Infrastructure (Giovanni) is a Web-based Earth science data tool developed by the NASA Goddard Earth Sciences Data and Information Services Center (GES DISC) that provides a simple and intuitive way to visualize, analyze, and access vast amounts of Earth science data without having to download the original data (Acker and Leptoukh, 2007).  The Giovanni system has convenient user Web interfaces, back-end data processing software, and image renderers.  A configuration tool has been developed to easily create Giovanni instances based on particular scientific needs by selecting desired analysis functions and parameters from one or more satellite sensors or numerical models from Giovanni database.  
Giovanni has been widely used to explore data and conduct initial studies, for example, dust and aerosol (Alpert, et al. 2005, Ramachandran and Cherian 2008); ocean color (Acker, et al. 2008, Shen et al., 2008); and precipitation (Huffman, et al., 2007). This paper describes basic features of the Giovanni instance designed for the NEESPI project and presents the results of its application.
Features of Giovanni-NEESPI

Giovanni-NEESPI is a customized Giovanni instance built to support the NEESPIprogram. It integrates atmospheric, land surface and cryospheric data from a number of sensors and models within the boundaries of Northern Eurasia. This instance helps to visualize parameters through various plot functions, like lat-lon area maps, animations, time-series, and cross-section (Latitude/Longitude–Time and Height-Latitude/Longitude).  It allows to compare or to study relationship between parameters through several functions, such as scatter plot, correlation coefficient map, difference, and overlays.  Other capabilities of the Giovanni-NEESPI instance include downloading original full spatial coverage or intermediate subsetted data for the region of interest in different formats (ASCII, HDF, netCDF);  recording products lineage presented by a brief descriptions of how images and data were processed to obtain the end result; and providing images in KMZ format that can be viewed through Google Earth.  Giovanni-NEESPI can be accessed in a machine-to-machine way via WMS and WCS protocols. It can act as WMS or WCS server, thus allowing any GIS clients to add layers or get subsetted data from the system. It can also act as client by getting remotely located data via WCS.
Current available products in Giovanni-NEESPI system are monthly 1ox1o resolution data from MODIS Terra, MODIS Aqua, AMSR-E, and multisensor data from the NESDIS/IMS system.  Daily products of the same resolution from the above instruments plus Aura OMI and AIRS are in testing phase.  We are working on higher resolution daily or 8-day products to better satisfy the needs of regional studies.  Table 1 lists parameters, instrument name, temporal coverage and the status of products in Giovanni-NEESPI. 
Table 1: Parameters in Giovanni-NEESPI system
	Group 
	Parameter Name
	Sensor/ System  Name
	Avail-able since
	Status

	
	
	
	
	Mon-thly
	daily

	Atmo-sphere
	Aerosol Optical Depth at 0.55 micron
	MODIS-Terra

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Atmospheric Water Vapor (QA-weighted)
	MODIS-Terra.

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Aerosol Small Mode Fraction
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Fraction (Day and Night)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Fraction (Day only)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Fraction (Night only)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Optical Depth – Total (QA-w)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Optical Depth – Ice (QA-w)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Optical Depth – Liquid (QA-w)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud effective radius – Total (QA-W)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud effective radius – Ice (QA-W)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud effective radius – Liquid (QA-W)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Top Pressure (Day and Night)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Top Pressure (Day only)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Top Pressure (Night only)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Top temperature (Day and Night)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Top temperature (Day only)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Cloud Top temperature (Night only)
	MODIS-Terra,

MODIS-Aqua
	2000.02

2002.07
	OPS
	TS

	
	Column Amount Ozone 
	Aura OMI
	2004.08
	NA
	TS

	
	GPCP precipitation
	GPCP Derived
	1979.01
	OPS
	WK

	Land Sur-face
	Cloud and Overpass Corrected Fire Pixel Count
	MODIS-Terra 
	2001.01
	OPS
	WK

	
	Overpass Corrected Fire Pixel Count
	MODIS-Terra 
	2001.01
	OPS
	WK

	
	Mean Cloud Fraction over Land for Fire Detection
	MODIS-Terra 
	2001.01
	OPS
	WK

	
	Mean Fire Radiative Power
	MODIS-Terra 
	2001.01
	OPS
	WK

	
	Enhanced Vegetation Index (EVI)
	MODIS-Terra 
	2000.02
	OPS
	WK

	
	Normalized Difference Vegetation Index (NDVI)
	MODIS-Terra 
	2000.02
	OPS
	WK

	
	Land Surface Temperature (daytime)
	MODIS-Terra 
	2000.03
	OPS
	WK

	
	Land Surface Temperature (nighttime)
	MODIS-Terra 
	2000.03
	OPS
	WK

	
	Surface Air Temperature
	AIRS
	2002.08
	TS
	TS

	
	Surface Skin Temperature
	AIRS
	2002.08
	TS
	TS

	
	Soil Moisture Mean
	AMSR-E 
	2002.07
	OPS
	WK

	Cryosphere
	Ice Occurrence Frequency
	NESDIS/IMS 
	2000.01
	OPS
	WK

	
	Snow Occurrence Frequency
	NESDIS/IMS 
	2000.01
	OPS
	WK


Note:   OPS = operational, TS = in testing, WK = working on, NA = data not available 

Sample Application
We have used Giovanni to understand (or improve understanding) of the role of lagged effects of ecological processes on catastrophic fire occurrence in various regions of Northern Eurasia.  Our previous analysis of fire and related data within the Giovanni system demonstrated that similar environmental conditions may lead to vastly different fire seasons within different ecosystems (Leptoukh et al., 2007).  For example, in temperate forests a considerable increase in spring precipitation has little impact on the overall vegetation growth but reduces the wildland fire occurrence.  At the same time, increased spring precipitation in the grasslands leads to an increase in biomass availability that can support large fire events during the dry period of the year.  

The NEESPI-Giovanni system can be applied to identify large trends in environmental conditions which may serve as early-warning signs of potentially severe wildland fire seasons within a single ecosystem.  
Summer monsoon dominated climate of the temperate forests in the Far East (an area 45 - 50° N and 136º - 140° E) limits large fire occurrence during the summer months (Loboda, in press).  However, a large number of fires were detected in July of 2003 – a nearly 200-time increase in fire detections compared to other years during 2001-2006.  The analysis (Fig 1) showed that traditional vegetation indices (NDVI and EVI), frequently included in operational fire danger assessment (San-Miguel-Ayanz et al., 2003), provide little information on the fuel state in this ecosystem pre- or post-fire.  
Furthermore, no considerable differences in surface temperature and soil moisture in July were observed between the catastrophic year of 2003 and the two subsequent years of low summer fire occurrence of 2004 and 2005.  However, the temporal analysis shown in Fig 2 indicates that dry spring conditions in 2003 (detected through low soil moisture measurements in April and May) may have lead to stressed vegetative state and created conditions conducive to catastrophic fire occurrence.
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 Relevant Links:

The NASA NEESPI Data Center:  http://neespi.gsfc.nasa.gov/
Giovanni-NEESPI:  http://disc1.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=neespi
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Figure legends

Figure 1. Time-series of fire counts, EVI, NDVI, surface temperature (day and nighttime), and soil moisture for 2001 – 2007 in the Russian Far East. The black circles indicate the time frame corresponding to the peak in fire occurrence of July 2003; the red circle indicates the potential early warning sign for favorable conditions for fire during the summer.

Figure 2.  Snapshots of soil moisture and fire counts for May and July of 2003, 2004, and 2005.
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Figure 1. Time-series of fire counts, EVI, NDVI, surface temperature (day and nighttime), and soil moisture for 2001 – 2007 in the Russian Far East. The black circles indicate the time frame corresponding to the peak in fire occurrence of July 2003; the red circle indicates the potential early warning sign for favorable conditions for fire during the summer.
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Figure 2.  Snapshots of soil moisture and fire counts for May and July of 2003, 2004, and 2005.
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