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INTRODUCTION

The goal of this research is to develop indicators of ecosystem integrity and impending ecological change that include natural variation and human disturbance. We are evaluating parameters related to properties and processes in the understory vegetation, soil and surface hydrology as potentially sensitive indicators of ecosystem integrity and ecological response to natural and anthropogenic factors. The basic premise is that soil serves as the central ecosystem component that links the quality of the terrestrial habitats (by influencing vegetation and its stability) and the aquatic habitats (via control of soil erosion and overland runoff). Our research and monitoring plan addresses the following objectives: 

· Identification of physical, chemical and biological variables of soil, surface hydrology and vegetation that may be used as indicators of ecological change.

· Evaluation of potential ecological indicators for sensitivity, selectivity, ease of measurement and cost effectiveness.

· Selection of indicators that 1) show a high correlation with ecosystem state, 2) provide early warning of impending change and 3) differentiate between natural ecological variation and anthropogenic negative impacts. 

· Determination of the range of natural variation for indicator variables, and comparison with the range of values under anthropogenic, especially mission-related, influences.

ACCOMPLISHMENTS

I. Hydrology

A.
Watershed hydrologic monitoring activities continued, including precipitation monitoring, stream flow gauging, throughfall measurements, water content sampling, and soil water, groundwater and stream water sampling. Hydrological sampling was performed approximately once per month in FY2003. Runoff sampling continued on an event basis using an ISCO sampler. Hydrologic and water quality data will be used to parameterize the Riparian Ecosystem Management Model which was developed by USDA as a tool to aid natural resource agencies and others in making decisions regarding water quality management. The model simulates movement of water and sediment, dynamics of C, N, and P, and vegetation growth within the watershed. The riparian system is characterized in the model as three zones parallel to the stream, representing increasing levels of management in the direction of the uplands. Preliminary modeling results suggest that an understanding of hydrologic pathways is necessary to link excess nitrogen to stream water chemistry. These results will be correlated to soil biogeochemical parameters from transects paralleling two second order streams in the Bonham watershed sampled in December 2002 and one in June 2003. This research is part of dissertation research to be completed in 2004. One publication has been submitted from this work and one is in preparation.

B.
Soil water content measurements in the Bonham-1 watershed obtained in FY2002 are compiled in a masters thesis (Perkins, D. 2003. Soil Hydrologic Characterization and Soil-water Storage Dynamics in a Forested Watershed.  M. S. Thesis. Purdue University).  Two publications are being prepared. 

II. Vegetation

The chronosequence study conducted in 2000/2001 focused on recovery of ground cover vegetation after clear cut.   Further analysis and completion of a master thesis (Archer 2003) from the chronosequence data was accomplished in 2003.   Ground cover vegetation was assessed within two major soil groups (loamy vs. sandy soils) and four time intervals after logging for a total of 32 sites.  Military activity for these sites was low to moderate.  Identification of pattern and rate of ground cover recovery following clear cutting will aid in identification of sensitivity and rate of return of herbaceous species following low to moderate levels of disturbance and further separate natural variation from variation attributed to anthropogenic disturbance. This analysis is being prepared for publication.

III. Soil Biogeochemistry

A second sampling of riparian soils was conducted in June 2003 in support of the watershed hydrology model (Riparian Ecosystem Management Model). This sampling event was conducted to account for seasonal trends in carbon and nitrogen inputs to the watershed. Biogeochemical analyses are completed on fall 2002 samples, and analyses of most recent samples are ongoing. Results will be used to determine values for soil nutrient compartments of the hydrologic model. 

Sampling and analyses of litter and soil for the litter decomposition study are ongoing. A study of aggregation and soil structure as potential indicators of compaction and erosion is ongoing. The first of several manuscripts from soil biogeochemical analyses are ready for submission. 

Results of Phase I reflectance signatures of soil samples have been analyzed using multivariate statistical methods and results are being prepared for publication. Hyperspectral reflectance analysis of validation samples have been completed. Comparison of in situ reflectance with lab values has been completed. Data analysis and manuscript preparation are underway.

DATA REPOSITORY

Data uploads to the SEMP data repository were completed in August 2003 after problems with the repository were repaired. 

INTEGRATION OF PROJECT COMPONENTS

Efforts continue towards the integration of research from the various components of the project. Two research coordination meetings were conducted in early September 2003, one to be attended by the individual PIs and researchers from the UF team (September 3) and a second for all Ft. Benning SEMP researchers (September 9-10).

PROJECT MILESTONES
The following are milestones for FY2003, as listed in the FY2003 Execution Plan, for the University of Florida-Purdue University research team:  

Task
Due Date
Status   

Prepare and submit peer-reviewed manuscripts
03/2003 and
Two publications submitted;


07/2003
six in preparation.
Validation of Selected Soil Biogeochemistry 
06/2003
Soil sampling completed

Indicators through re-sampling and soil 

Soil analysis complete.

analysis of a subset of Phase I sites.

Data analysis on-going.



Litter Decomposition and Carbon Dynamics 
06/2004
Initial litter bags deployed

study

First through third (3, 6, and 9 month) litter bags and soil samples recovered.

Correlation of Soil Biogeochemistry with 
09/2003

Soil sampling and analysis of Watershed Hydrology Model 



12/02- samples completed.



Seasonal sampling (6/03) completed, soil analysis ongoing.

Refinement of Hyperspectral Analysis of Soils 
06/2003
Field sampling completed



Soil analysis complete; data analysis complete; Manuscript in preparation

Analysis of vegetation community structure 
06/2003
Manuscript in preparation

and composition with respect to disturbance 
.

and soil characteristics 

Further analyses of Sediment Water Storage 
06/2003
Manuscripts in preparation.

to find seasonal or periodic variation trends
Extension of the throughfall model to generate 
09/2003
Data collection completed 

distributed water input data for the Watershed 


Model parameterization 

Hydrologic Budget 






underway.
Submit field data to repository 
06/2003
Submitted 8/03.

Publications (submitted) 
Bryant, M.L., Bhat, S., and J.M. Jacobs. Spatiotemporal throughfall characterization of heterogeneous forest communities in the southeastern U.S.  Journal of Hydrology (in review)

Dabral, S., W. D. Graham, J.P. Prenger, and W. F. DeBusk.  Development of soil biogeochemical indicators of ecological condition for military land management.  Journal of Environmental Quality (returned for revision).

Publications (in preparation)
Bhat, S., J.M. Jacobs, J.P. Prenger, K.R. Reddy. Ecological indicators in diversified forested watersheds: Relation of land use and Stream Water Quality in Fort Benning, GA. In preparation.

Perkins, D.B., N. Haws, B. S. Das, and P.S.C. Rao. Soil hydraulic properties as indicators of land quality for upland soils in forested watersheds with military training impacts.

Perkins, D. B., N. Haws, J.W. Jawitz, and P.S.C. Rao. Hydraulic conductivity of upland soils in forested watersheds at Ft Benning, GA: Assessment of mechanized military training.

Archer, J., and D.L. Miller. Understory vegetation and soil response to silvicultural activity in a southeastern mixed pine forest: a chronosequence study. 

Prenger, J. P., W.F. DeBusk, and K. R. Reddy. Response of soil enzymes to military training and land management. For submission to Soil Sci. Society of Am. J.

Dabral, S., W. D. Graham, and J.P. Prenger. Quantitative analysis of soil biogeochemical properties with near infrared spectroscopy and partial least squares regression. For submission to Journal of Environmental Quality.  

Theses and Dissertations

Archer, J.K. 2003. Understory vegetation and soil response to silvicultural activity in a southeastern mixed pine forest: a chronosequence study. 56 pp. University of Florida.

Bryant, M.L. 2002 Spatiotemporal Throughfall Characterization of Heterogeneous Forest Communities in the Southeastern U.S. M.S. Thesis. University of Florida.

Chen, Weiwei. 2001. Optimization of terminal restriction fragment length polymorphism and evaluation of microbial community structure as indicator of ecosystem integrity. M.S. Thesis, University of Florida.

Perkins, D. 2003. Soil Hydrologic Characterization and Soil-water Storage Dynamics in a Forested Watershed.  M. S. Thesis. Purdue University.
Skulnick, B. L. 2002.  Soil carbon biogeochemistry: Indicators of ecological disturbance.  M. S. Thesis.  University of Florida

Tkaczyk, M  2002. Rainfall Runoff and Subsurface Flow Analysis to Investigate the Flow Paths in Forested Watersheds Utilizing TOPMODEL. M. S. Thesis.  Civil and Materials Engineering Department, University of Illinois at Chicago
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