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ABSTRACT 

The extents of riparian ecosystems are in decline in the American Southwest 

largely due to land development practices. Unfortunately, there is a paucity of scientific 

research regarding the direct and indirect impacts of urbanization on riparian ecosystems. 

To date, research has focused on specific ecological functions and propagation of 

declining species without regard to the effects of urbanization on the riparian resource. A 

long -term ecological monitoring project was initiated along Rincon Creek in Tucson, 

Arizona with the objective of monitoring targeted parameters to see how they are affected 

by urbanization. To support research and scientific effort toward that end, a relational 

database and data management system were created to facilitate input, storage, 

manipulation, and documentation of raw data collected along Rincon Creek. The raw 

data tables were normalized to at least third normal form to enhance flexibility and 

reduce inconsistent and redundant data. Standardized graphs, queries, and reports were 

also developed to facilitate derivation and dissemination of information. Finally, the 

relational design provides a template for other agencies or organizations collecting 

similar monitoring data that wish to incorporate comparable data management systems. 
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1.0 INTRODUCTION 

Long -term ecological studies are helping ecologists better understand 

relationships between biotic and abiotic factors of the natural world and how humans 

have affected these relationships (Franklin et al., 1990; Strayer et al., 1986). To date, 

these studies have gleaned information on the affects of acid rain, lake eutrophication, 

lead concentrations in lakes, and bird and fish life histories (Likens, 1983). Their 

effectiveness lies in the appropriate time frame used to study ecological phenomena that 

are complex; rare or episodic; and exhibit slow, subtle, or highly variable processes 

(Franklin et al., 1990; Likens 1989; Strayer et al., 1986; Callahan, 1984). 

Long -term ecological studies incorporate ecological monitoring over the duration 

of the project to compare data sets and identify change and trends in the monitored 

parameters. In this way, ecologists can begin to better understand complex ecological 

relationships over meaningful time frames. The monitoring associated with these studies 

can span decades or even centuries before trends are found and the information is deemed 

reliable (Likens, 1989). There are several issues that need to be considered when 

monitoring natural phenomena over this time period to foster a successful outcome to the 

project, that is, for researchers to identify real trends that allow them to predict 

consequences of human impacts on natural processes (Brunt, 2000). 

Several papers have been generated with the topic of optimizing long -term 

ecological monitoring projects associated with ecological studies to help ecologists 
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overcome some of the problems (Vos et al., 2000; Beard et al., 1999; Bureau of Land 

Management, 1998; Stohlgren et al., 1995; Davis, 1993; MacDonald and Smart, 1993; 

Silsbee and Peterson, 1993; Wissmar, 1993; Strayer et al., 1986; Hinds, 1984). Among 

the issues discussed are managing the data to promote quality and consistency over the 

life of the project. However, while many of the aforementioned papers list data 

management as an important topic to address when developing long -term monitoring 

projects, adequate methods for development of data management systems are absent. But 

since high- quality, accessible data are essential for identifying and managing most long- 

term environmental problems, (Michener, 2000) overlooking this component of 

monitoring can lead to invalid, spurious data that will ultimately call into question the 

validity of the information derived from the long -term study. To effectively address this 

issue, ecologists need to take into account a number of operational issues that require 

considerable thought and time to implement (Brunt, 2000). This paper addresses those 

issues and provides a framework (adapted from Michener and Brunt, 2000) for 

establishing a data management application to support long -term riparian ecosystem 

monitoring. 

I begin with discussing long -term ecological research studies, why they are 

important, their contributions to ecology, and the importance of managing data generated 

from these studies. Next, I outline reasons for monitoring riparian systems and what 

information would be beneficial to help natural resource managers maintain these 

systems in the face of increasing urban development. I will then discuss the framework 
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developed for managing long -term monitoring data and how this framework was 

incorporated to build an application that will benefit long -term monitoring along one 

Southwest riparian system located in Tucson, Arizona. I will then describe the 

development of a relational database model and subsequent application designed to input, 

store, retrieve, and manipulate data associated with this long -term monitoring project. 

Finally, I will demonstrate how the application will benefit derivation and dissemination 

of information that will help those individuals associated with the long -term monitoring 

meet their stated objectives. 

1.2 Project Description 

A data management application was created to support long -term monitoring of 

the Rincon Creek. The application includes a relational database where raw data are 

stored. It also includes several customized user interface objects that facilitate input, 

manipulation, and analysis of the data. Graphs and reports were created to facilitate data 

manipulation and analysis. A detailed user manual was developed to guarantee the 

application would be institutionalized within the Rincon Institute, leading to 

standardization of project methods and the generation of quality data throughout the life 

of the project. 
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2.0 LITERATURE REVIEW 

2.1 Long -Term Ecological Studies and Monitoring 

The complexity and stochasticity of natural systems make them difficult to study 

using traditional short-term scientific experimental methods (Callahan, 1991). Likens 

suggests that, "because of the complexity of natural systems it may take longer in 

ecology than in other disciplines to build up a useful background of information whereby 

enough insight is gained to develop meaningful hypotheses" (1983). One method 

devised by ecologists to deal effectively with this problem was development of long -term 

ecological research studies that incorporate long -term monitoring programs for collection 

of data. This type of ecological monitoring is defined by Hines (1984) as "purposeful and 

repeated examination of the state or condition of specifically -defined biotic groups in 

relation to external stress." Monitoring associated with these long -term studies provide 

the baseline data and subsequent information on ecological processes that help improve 

the quantitative knowledge base needed for truly understanding complex natural 

processes (Likens, 1983). Further, Likens also suggests that long -term studies, including 

high -quality monitoring programs, can be extremely valuable in identifying and 

alleviating major environmental problems associated with acid rain, a disappearing ozone 

layer, and global climate changes (1983). 

The number of private organizations and public agencies participating in long- 

term monitoring demonstrates the importance of long -term ecological studies. The 
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United States' Long Term Ecological Research (LTER) program, for example, was 

established in the early 1970's to obtain scientific information regarding long -term 

effects of natural and anthropogenic disturbances on ecosystems (Callahan, 1991). To 

date, LTER's 24 program sites have numerous monitoring projects underway to collect 

the necessary quantitative data to help ecologists predict human impacts on the natural 

environments (www.lternet.edu). The Global Environmental Monitoring System 

(GEMS) was developed by the United Nations Environmental Program in 1975 to 

monitor the status and trends of natural resources on a global scale. The World 

Conservation Monitoring Center developed by The World Conservation Union (IUCN) in 

1980 is another example of an international agency participating in global long -term 

ecological monitoring. Federal agencies have also established regional and national long- 

term ecological monitoring programs to comply with federal mandates (Wissmar, 1993). 

The United States Forest Service, for example, established the Forest Health Monitoring 

Program in 1990 to help natural resource managers improve their understanding of forest 

ecosystems thereby improving management decisions and facilitating ecosystem health 

(Alexander and Palmer, 1999). Another federal example is The Environmental 

Monitoring and Assessment Program (EMAP) administered by the Environmental 

Protection Agency (EPA). EMAP was created to help implement the agency's 

Ecosystem Protection Strategy. EMAP's goals are to provide critical baseline 

information and to detect changes, over time, of targeted resources (McDonald, 2000). 
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Long -term ecological studies began in earnest in the 1970's and have contributed 

to the advancement of ecology in a number of ways. Strayer et al, (1986) in a report 

commissioned by the Institute of Ecosystem Studies outline important contributions of 

long -term ecological monitoring programs by their favorable impacts to society, 

ecological theory, general ecological knowledge, and education. Knowledge gleaned 

from long -term studies have improved public health by showing the deleterious effects of 

ammonium fertilizers (Lawes Agricultural Trust, 1984) and leaded gasoline (Likens, 

1983). Contributions to ecological theory include testing models for population 

regulation and formulation of food web structure models (Strayer, 1986). Studies 

spanning 15 years and longer have increased ecologists knowledge of large mammal 

population ecology and behavior (Allen, 1979) and provided material for textbooks 

(Wetzel, 1983). Long -term studies provide a means for educating students. The Hubbard 

Brook Ecosystems Study, a project that spans a period of 23 years, has thus far generated 

56 graduate and 11 undergraduate theses (Strayer, 1986). Lastly, LTER sites are 

developing important information on global climate change. One example is from the 

Harvard Forest LTER site where information from an 8 -year study on CO2 exchange 

found results opposite from those derived using simple ecosystem models (Global 

Change Research, LTER, 2001). ( http : / /www.lternet.edu/global_change/) 

Long -term monitoring programs are an integral and important component of long- 

term ecological studies. Further, for the monitoring program to be effective, it is 

essential that datasets collected from these programs be comparable over the life of the 
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project so that temporal and replicate variances can be evaluated (Hinds, 1984). To 

ensure comparability throughout the life of the study (that may span several decades) 

adequate attention to data management is imperative. 

2.2 Ecological Monitoring - Data Management 

Monitoring associated with long -term ecological studies generates enormous 

amounts of data. Too often, researchers involved in these studies overlook planning for 

data input, storage, retrieval, manipulation, and documentation. This oversight can have 

detrimental consequences to data quality (Porter, 2000). Further, Brunt maintains, "In 

long -term ecological studies, retention and documentation of high quality data are the 

foundation upon which the success of the overall project rests (2000)." 

Awareness regarding the importance of long -term ecological data management 

has improved within the last 20 years because of increased national attention to long -term 

ecological monitoring. (Michener, 1989; Brunt, 2000). The National Science 

Foundation's LTER program has focused on data management issues from its inception. 

As a result, ecologists and data managers have assembled to discuss issues surrounding 

research data management. Franklin et al. (1990) state that, "Development of 

comparable data sets and standardization in methods and equipment have been concerns 

from the beginning of the LTER program." 
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This national program has also contributed to increases in smaller regional and 

local scale monitoring projects. Consequently, there are numerous publications 

suggesting strategies for implementation of successful long -term monitoring projects. 

While some address the importance of data management, specific methods of data 

management are not identified and in some cases not addressed at all (Davis, 1993; 

Bureau of Land Management, 1998; Hinds, 1984; Strayer et al., 1986; Stohlgren et al., 

1995; MacDonald and Smart, 1993; Silsbee and Peterson, 1993; Wissmar, 1993; Beard et 

al., 1999). This has resulted in a lack of useful methodologies outlining successful data 

management strategies. 

Most of the literature discussing development and methodologies for data 

management systems for monitoring describe national level programs (Stafford, 1993; 

Ingersoll and Seastedt, 1997). These programs are large and produce vast amounts of 

data. Therefore implementation of the data management systems created to support them 

require numerous staff hours as well as funding support. For small non -profit 

organizations participating in long -term ecological monitoring, these costly and complex 

systems are neither feasible nor adequate for the needs of their monitoring effort. 

Fortunately, database software has evolved (largely to support business applications) to 

the point where advanced data management software is available at a low cost. Also, 

these systems require minimal database knowledge to operate and to create sophisticated 

data management systems that incorporate most of the functionality of larger, more 

complex systems. 
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While it has been suggested that the current database management software cannot 

meet the needs of scientific data management (Pfaltz, 1990; Porter, 1998), Hale and 

Buffum contend these systems can be successful if they: 

1) facilitate export of data to analytical, statistical, and graphical software, 

2) support data structures that make it easy to aggregate data, 

3) provide a link to the metadata needed to understand the data, and 

4) support storage of standard converters with the data because scientists need to access 

data stored in many forms on many different machines. (2000). 

Several `off the shelf' ata management systems exist that provide the above criteria. 

Therefore, to support data management needs on a fine, local scale, researchers can take 

advantage of existing software to develop adequate data management systems - systems 

that will foster input, manipulation, storage, and documentation of long -term monitoring 

data and increase data quality. 

The following chapters demonstrate the utility of using Microsoft Access c©, a 

popular `off the shelf data management system, to support data management for a long- 

term ecological study of a Southwestern riparian system. First, I will discuss riparian 

ecology and illustrate the ecosystems importance as a natural resource. I will then 

describe the long -term ecological study being conducted to look at the effects of 

urbanization on riparian systems with the goal of understanding how best to rehabilitate 
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this resource in the mist of urban development. Finally, I outline the data management 

application and how it can improve data quality and project outputs - e.g. report writing 

and generating descriptive graphs and statistics. 
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2.3 Ecological Monitoring - Southwest Riparian Ecosystems 

Southwest riparian ecosystems exhibit complex and highly variable ecological 

processes, two characteristics that make them ideally suited for long -term ecological 

study (Franklin, 1989). High variability in the intensity and duration of rainfall 

contributes to complex ecological processes that include: migrating floodplains, 

continued displacement and replacement of plant and animal communities, and a high 

frequency of deposition and erosion of sediments. This last characteristic distinguishes 

riparian communities from those directly upland making them dramatically different from 

adjacent upland communities (Hawkins, 1994; Brinson et al., 1981). These systems also 

possess many characteristics that make them valuable ecologically, socially, and 

economically. 

Riparian systems offer a number of ecological functions that are import to humans 

and wildlife alike. They provide mechanisms for water filtration, aquifer recharge, flood 

control and propagation of woody tree species, which in turn creates valuable wildlife 

habitat (Malanson, 1993). They also support a disproportionate number of wildlife 

populations relative to their extents and provide habitat for rare and endangered species 

(Zimmerman et al., 1999). In Southeastern Arizona, for example, Carothers et al. have 

shown that riparian habitat types support higher densities of wildlife populations than any 

other forest habitat type (1974). Riparian ecosystems also provide habitat for breeding 

birds (Knopf et al., 1988; Brinson et al., 1981; Hubbard, 1971) and help maintain 

regional biodiversity (Naiman et al., 1993; Stevens et. al. 1977). 



20 

In addition to their ecological importance, southwest riparian systems also possess 

economic and social value. Economic values of riparian areas include reduction of 

downstream flooding, recharge of aquifers, development of urban water supplies, habitat 

for fisheries and high timber yields (Malanson, 1993). Many and states depend on water 

supplies developed hundreds of miles away and carried by riparian corridors. The lower 

Colorado River, for example, provides urban water supplies to people in cities located in 

Arizona, California, Nevada, and Mexico (Trava, 1987). Without this renewable water 

source, economic growth in these cities would be severely limited (Gottlieb and 

FitzSimmons, 1991). Societal values derived from riparian areas include: recreation, 

carbon dioxide sinks, nutrient recycling, and filtering and storage of heavy metals and 

toxins (Malanson, 1993). 

Because riparian ecosystems support diverse fish, avian, and invertebrate 

populations along with providing humans with important economic and social value, the 

conservation of these systems is imperative (Propst et al., 1998; Briggs et al., 1997; 

Hawkins, 1994; Carothers, 1997). Unfortunately, human alteration through removal of 

tree species, channelization, drawdown of underground aquifers, and alteration of natural 

flood flows has resulted in a 70 -95% decrease in riparian plant community extents 

leading to a need for rehabilitation of this important resource. (Hawkins, 1994; Brinson et 

al., 1981; Carothers, 1977). 
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Since the resource is so threatened, much attention and research has been directed 

toward understanding the ecology of riparian ecosystems especially in the arid Southwest 

(Zimmerman et al., 1999; Lines, 1999; Ohmart, 1994; Stromberg et al., 1991; Johnson et 

al., 1985; Anderson et al., 1982; Carothers and Sharber, 1976). For example, along the 

Hassayampa River near Phoenix Arizona, Stromberg et al. found that factors supporting 

the recruitment of Fremont Cottonwood trees include depth -to- groundwater and 

frequency and velocity of floods (1991). Also, Zimmerman et al. found that complex 

interactions of "temperature /moisture - substrate gradient" explain variation in riparian 

species distribution and composition in streams of north -central Arizona (1999). While 

these studies increase our ecological understanding of riparian systems, they do not 

consider the impacts of urbanization within the watershed and how it will affect riparian 

ecology and subsequent rehabilitation of a degraded system. More empirical evidence is 

needed to quantify these impacts and determine their affects on the ecology of riparian 

habitats (Briggs et al., 1997; Carothers, 1977). Once the impacts of urban development 

are identified, management actions can focus on developing strategies to reduce, reverse, 

or mitigate for the identified negative impacts (Briggs et al., 1997; Hawkins, 1994). 

Long -term ecological monitoring of targeted parameters within an urbanizing watershed 

can help quantify these impacts. 

Current monitoring of southwest riparian areas is conducted by private 

organization as well of public agencies. The Bureau of Land Management, in partnership 

with The Nature Conservancy, as part of their Muleshoe Ecosystem Management Plan 
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will monitor riparian areas with the goal of "achieving or maintaining proper functioning 

conditions and high serai ecological states for the riparian vegetation" (BLM, 1998). The 

Nature Conservancy has two additional preserves where riparian monitoring is conducted 

to ensure proper stewardship of the resource (Gori, 1996). While this monitoring will 

supply information to help these organizations achieve their stated goals for improving 

the riparian resources, it is conducted on protected sites and will not provide information 

on how an urbanizing watershed's riparian resource is affected by that development. 

An increasing influx of humans to the arid Southwest creates the need for 

information on how urban development impacts riparian ecology. To achieve this goal, 

long -term monitoring of specific indicators aimed at identifying and detecting changes 

and trends in necessary. Therefore, integral to successful monitoring programs, is 

identification of important indicators to be measured that will lead to diagnoses of a 

functioning ecological system. 

National monitoring programs have concentrated on identification of important 

indicators to improve their monitoring efforts. For example, the EMAP program has 

identified several high -priority research indicators for wetland systems. These indicators 

were chosen based on numerous criteria, including: importance to overall ecological 

structure and function, responses to stresses or management strategies, and standardized 

methods of measurement (Leibowitz and Brown, 1990). Analysis of how these indicators 

are affected by an increasingly urban environment can lead to more informed 
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management decisions on methods of restoration and way of counteracting detrimental 

urbanization impacts. For example, Stromberg et al. found that the varying frequency 

and magnitude of floods play an important role in recruitment of riparian tree species 

(1991). Increases in impervious surfaces are a result of urban development and will most 

likely impact flood dynamics, e.g. increasing runoff potentials. Long -term monitoring of 

flood -flows, sediment transport, and recruitment of woody riparian vegetation can reveal 

important information on how these indicators are affected by increasing urbanization to 

determine if the impacts facilitate or inhibit recruitment of riparian trees. Two of EMAP's 

high- priority indicators, organic matter and sediment accretion and abundance /species 

composition of vegetation, are two of several parameters being monitored along Rincon 

Creek as a part of a long -term monitoring project. 
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2.4 Rincon Creek 

The Rincon Valley is located in southeast Tucson, Arizona (Figure 1). The 

watershed drains an area of approximately 19,061 hectares and is bounded by the Rincon 

Mountains to the east and Tanque Verde Ridge to the north, (Propst et al., 1998). In the 

early part of the 20th century, urban development in the basin was limited to sparsely 

populated cattle ranches and small mining operations (Briggs et al., 1997). Beginning in 

the 1950's urban development in the Tucson basin increased to support increases in 

immigration (Propst et al., 1998). In early 1990 a plan was proposed to develop the 

Rocking K Ranch, an area adjacent to the Rincon Creek - the major drainage corridor in 

the Rincon Valley. The development of the Rocking K Ranch would impact more than 

2,428 hectares of largely uninhabited desert as well as approximately 15 kilometers of 

riparian habitat along the Rincon Creek (Propst et al., 1998). 

Figure 1 - Rocking K Ranch 

Tucson 

Rocking K 
Ranch 

Saguaro National Park, East Unit 

Rincon Mountain Distnct 

Saguaro National Park 
Expansion Area 

R neon t ̀  

From Propst et al., 1998 

11 
North 

Coronado National Forest 
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The proposed Rocking K Ranch development is also adjacent to Saguaro National 

Park East. Concern regarding the impacts of heavy urban development on the park's 

natural resources prompted cooperation between the landowner and park and city 

officials and resulted in the creation of the Rincon Institute (Propst et al., 1998). 

The Rincon Institute is responsible for promoting conservation and sound land 

management practices to maintain and enhance natural areas located along Rincon Creek. 

(Propst et al., 1998). To achieve this mission, the Rincon Institute initiated the Rincon 

Creek long -term monitoring program. This program was developed to: 

1) Improve general understanding of riparian ecosystems 

2) Improve understanding of how urbanization affects the condition of riparian habitats 

3) Gauge success of restoration efforts along Rincon Creek 

4) Provide a resource for similar Southwestern riparian habitat monitoring efforts 

(Briggs et al., 1997). 

The Rincon Institute realized it had a unique opportunity to initiate a long -term 

ecological monitoring project prior to dense urban development, allowing for the study of 

urbanization impacts on the riparian resource. With data collection prior to dense urban 

development, researchers would have a unique opportunity to establish a baseline, 

enabling "before and after" comparisons of changes in targeted parameters. Long -term 

monitoring would also provide information essential to understanding the ecology of 

riparian resources in a developing watershed thereby fostering rehabilitation efforts along 
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the Creek. As previously stated, numerous studies have been conducted investigating the 

ecology of riparian systems largely in protected watersheds but identification of key 

impacts on the system related to urban development and strategies to reduce those 

impacts have not been addressed (Hawkins, 1994). The Rincon Institute established a 

long -term ecological study in 1993 to address those impacts. 

2.4.1 Monitoring Rincon Creek 

Riparian species have adapted to a highly variable and dynamic environment. To 

understand the complex interactions inherent in these systems, monitored parameters 

should consider factors such as trends in sediment movement, riparian tree species 

recruitment and distribution, and flow dynamics. The monitored parameters along 

Rincon Creek include vegetation cover and density, stream morphology, stream flow, 

sediment movement, and ground water elevation. Identification of temporal variation in 

these parameters will provide important insight on how geomorphologic processes, e.g., 

building of floodplains and movement of sediment, along the creek are affected by 

urbanization. This information may help predict the stream's ability to support 

recruitment of important riparian tree species. 

The current monitoring design consists of a stratified random sampling protocol 

that includes five sampling sites along a 15 -km reach of the Creek (Figure 2) where 

sampling will be conducted every 2 -4 years depending on funding (for exact sampling 

procedures, see Briggs et al., 1997). The most upstream site (Site A) was added prior to 

the initial sample period. This resulted in the re- naming of the existing downstream site 
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Site selection was based on absence of tributaries, authorization by property owners, and 

absence of hydrologic anthropogenic features (dams, spillways, etc.). At each of the 

sites, transects were placed perpendicular to the stream along the width of the perceived 

floodplain. Typically, three transects were located at each site other than site B (formerly 

site A). Five transects were located at this site due to the diversity of the area. Channel 

morphology, stream flow, and sediment movement and deposition were collected along 

these transects. At 3 -5 randomly selected points along each transect, vegetation data 

were collected in 4 -m wide by varying length plots placed perpendicular to the transect. 

Ground water elevation data were collected at well sites located within the watershed and 

in close proximity to Rincon Creek. 

Figure 2 - Study Site Locations 

Field data from the 1993 (the initial sample period) and 1999 sample periods were 

entered on customized field data sheets and then input into MS Excel spreadsheets. 

During the initial sample period, Global Positioning System (GPS) information was 
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collected to document transect locations but was later determined to be unusable. 

Information on plot locations was either lost or never documented, and as a result plots 

were randomly relocated again for the 1999 sample period. Also, two transects at site C 

(formerly site B) had to be relocated upstream due to a change in land ownership. These 

changes made it impossible to compare several parameters between the two sample 

periods. In 1999, GPS data were re- collected to document transect locations. 

The first report developed for the Rincon Creek monitoring project included a 

cursory statement about data management but provided no conceptual or concrete plan 

for data management. A concerted effort to organize the data took place after the first 

sampling period. Since there was not a defined process for the management of data, 

some sample data collected from the baseline inventory in 1993 were not compatible with 

the following sample period in 1999 and temporal variances in those parameters could 

not be calculated. 

For the Rincon Institute to realize its long -term study objectives, the monitoring 

program must provide information on changes and trends in the parameters measured and 

how urbanization influences those changes. "Comparing the results of future inventories 

to this baseline inventory will allow assessment of how urbanization affects riparian plant 

communities and the abiotic processes that are so important in determining their health" 

(Briggs et al, 1997). It may take several decades of monitoring before trends are 

identified, and monitoring over this time period will generate large amounts of data. 
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Unfortunately, methods for managing natural resource data on this scale are not well 

defined. In the case of the Rincon Creek Monitoring program, initial data management 

consisted of using Excel spreadsheets for input and manipulation. This practice does not 

lend itself well to subsequent temporal comparison (Stafford, 1994) and can lead to input 

discrepancies, lack of documentation, and burdensome data manipulation and retrieval. 

The following chapter outlines the framework that was applied to develop a data 

management application - utilizing a relational database approach - to address the 

aforementioned deficiencies. 
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2.5 Long -Term Monitoring Data Management Framework 

The process for any data -driven task is to acquire, maintain, manipulate, analyze, 

archive, and provide access to data. Acquiring the data involves measurement of specific 

parameters that provide the best indicators to realize stated monitoring objectives. Many 

inconsistencies can arise when acquiring data from the field, and data collected over the 

long term is especially prone to consistency errors (Beard et al., 1999). Changes in field 

methods, personnel, spatial coverage, and frequency of observations can lead to 

inconsistent data collection and confound the comparison of data over the life of the 

project, effectively derailing the entire study. Quality control is also an essential part of 

data acquisition. Mechanisms for ensuring high quality data are collected and securely 

stored should be developed and implemented prior to collection of field data. Michener 

(2000) contends that, "Long -term study design requires careful consideration of issues 

related to data and sampling consistency, quality assurance and data management, and 

tradeoffs among temporal, spatial and thematic (i.e. numbers and types of parameters) 

resolution." 

Figure 3 is an example of the steps involved in the process of raw data collection 

to produce information and publish results. If any one step in the process fails, the data 

collected could become invalid and the time and effort spent in the field wasted. This 

problem can be avoided if sufficient thought and time was spent developing a data 

management system before field work begins (Brunt, 2000). 
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Fiaure 3 - Data Processina Flow Chart 
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2.5.1 Data manipulation 

Data manipulation is an essential part of a data management system. The 

manipulation of ecological data requires flexibility to support various hypotheses 

developed by individual researchers and as Porter (2000) states, "scientific databases 

need to be adaptable so that they can support new kinds of queries." Manipulation of 
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data should be flexible enough so the researcher does not have expend exorbitant 

amounts of time organizing the data to answer new questions. If the data are not flexible 

enough, the researcher may forgo new questions because the time and effort may 

outweigh the benefit. Moreover, Strayer et al. concludes that "Unless [long -term 

ecological data] can be readily retrieved for subsequent analysis and interpretation, the 

long -term study is useless" (1989). The data collected along Rincon Creek should be 

managed in such a way as to allow researchers to view and/or access it based on a 

specific time frame, parameter, or species or any combination of the three. 

Another aspect of a data management is portability of the data. The data stored in 

a data management system should be exportable to a number of software packages. The 

use of proprietary software that limits the ability to export data decreases flexibility and 

data sharing. Further, data stored in a proprietary system that can only be accessed 

through that system limits accessibility. Data management systems should address and 

avoid this type of problem. In this way, the data are not confined to one type of statistical 

software and can be exported and analyzed in several different ways depending on the 

type of question being asked. 

2.5.2 Data Quality 

Success of long -term ecological studies is dependent upon retention and 

documentation of high quality data (Brunt, 2000) thus, quality of data is the cornerstone 

to any scientific study. Data quality decreases when data are contaminated due to data 

entry or transcription errors (Brunt, 2000). A data management system should be 
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designed to address and decrease both types of errors. Attaining high quality data may 

require consultations with investigators and technicians, identification and corrections of 

data entry errors, providing consistent and acceptable documentation, and supplying 

summary information to researchers for scrutiny (Brunt, 2000). 

2.5.3 Data documentation and Archival 

Providing information about the data collected is essential for deriving 

information from the project over the long -term (Michener, 2000). Data documentation, 

or metadata, provides users of the data important facts on measured variables, 

methodologies, publications, and researchers involved in the project. Adequate data 

documentation also increases the likelihood that a broader scientific community will use 

data. Stafford et al. (1986) states, "The better they [ecological data] are documented, the 

more likely they are to be useful to other scientists presently and in the future." 

Archival and back -up of previously collected data is another important feature in 

the data management process. Obviously, if data are lost due to improper back -up or 

archival procedures this can seriously affect the intended research. Furthermore, time, 

money, and labor went into the collection of the data and every effort to ensure the data is 

protected from computer failure and adequately archived is essential. 

Data management is a daunting task but one that is essential if researchers hope to 

produce high quality, defensible information. Beard et al. (1999) contend, "Continuity 

and reliability of information is only assured if it is gathered or produced in a consistent 
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and well documented manner." The application developed to support long -term 

monitoring efforts along Rincon Creek addresses all the aforementioned elements. 

2.5.4 Relational Data Model 

In discussing database management systems for management of ecological data, 

Stafford suggests there is promise in utilizing existing Database Management Systems 

(DBMS) technology. "The promise of a DBMS lies in its ability to provide timely and 

consistent data, to enable users to access those data directly without technical assistance 

and to evolve easily to meet changing user requirements" (Stafford et al., 1994). The 

evolution of existing DBMS technologies now allows for full application development 

for data management systems using only a single software package. Yet ecologists 

continue to utilize spreadsheet software with limited data management functionality. 

The relation database model used in this application developed for the Rincon 

Creek monitoring project was developed by E.F. Codd to improve on existing models of 

data management (Codd, 1970). Codd felt that existing data models were "clumsy and 

unnatural ways of representing data relationships" (Harrington, 1998). He used 

mathematical set theory to develop the idea of the relation and introduced that concept in 

his 1970 seminal paper (Codd, 1970). The relation, along with its unique characteristics, 

reduces data redundancy and improves data independence while supporting more 

complicated data manipulation (Codd, 1982). 
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The main component of Codd's model is the relation. The relation is a 

specialized table containing an attribute (column) referred to as a primary key that 

uniquely identifies each row (tuple) in the table. The process of normalization is carried 

out to develop a table conforming to this construct and to avoid problems associated with 

poor database designs (Harrington, 1998). There are several levels of normal forms, but 

to provide the most solid design that ensures data integrity and flexibility, third normal 

form is sufficient (Laha, 2000; Harrington, 1998). All the relations developed to hold 

information documenting the monitoring design and raw data for the Rincon Creek 

Monitoring Project were developed to at least third normal form. 

The following chapter summarizes the data management application developed 

for the Rincon Institute's long -term monitoring program and demonstrates how all 

aspects of the above framework were incorporated into the application. 
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3.0 RINCON CREEK MONITORING PROGRAM - DATA MANAGEMENT 
APPLICATION 

The data management application consists of a relational data model and the use of 

Microsoft Access© to create a robust and user -friendly application to support and 

enhance long -term monitoring of Rincon Creek. Several features of Access facilitate 

input, quality, analysis, accessibility, and security of data yet it is not typically used to 

support scientific research endeavors. My application provides an example of Access's 

utility for ecological data management while addressing the aforementioned features of 

data management systems. To support Rincon Creek monitoring objectives, the data 

management system: 

1) Facilitates retrieval and manipulation of sample data 

2) Fosters success of long -term study by providing natural resource managers with high 

quality, well managed data 

3) Thoroughly documents methods and procedures to facilitate data sharing and provide 

an example for similar riparian studies 

3.1 Baseline Information 

Information derived from the initial baseline inventory, as described in Briggs et 

al., 1997, consisted of descriptive vegetation cover and density statistics and graphs, 

stream profiles, plotted groundwater elevations, and summary tables of sediment 

movement and stream flow data. The information was organized and described by site 

name. The data management application was designed to foster the development of 
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information for future sampling periods and to ensure that subsequent sample data 

collected are compatible throughout the life of the project. 

3.2 Development of the Relational Design 

Relational database development begins with consideration of entities and their 

attributes (Harrington, 1998). For the Rincon Creek project, we can think of the entities 

(anything about which data is stored in a database) and their associated attributes in terms 

of the physical monitoring plan and the methods used to collect data. Most business 

examples provided in the literature identify customers or products as entities. In the case 

of ecological data, entities can be vegetation measurement parameters, inventory 

methods, or publications. Once entities are identified, attributes that describe the entity 

are articulated. Again, for business applications, examples of attributes for the customer 

entity are customer name, address, and phone - all of which are fairly intuitive. For 

ecological data management, attributes for the vegetation measurement parameter entity 

are not intuitive and are largely based on the type of data collection. For the Rincon 

Creek project, a line -transect method was used to capture vegetation cover, therefore the 

attributes associated with vegetation cover along a line transect are `beginning point of 

species' and `end point of species.' Since cover is the vertical ground projection of a 

species (Elzinga et al., 1998), the above attributes allow for the automation of calculating 

distance along the transect. 



38 

Figure 4 shows the `cover' entity formalized in the table called Cover Input. The 

Plot -id and Species -id attributes included in the table are referred to as foreign keys, 

which are described in detail below. A similar methodology was used to create tables to 

hold density and groundwater elevation data. 

Figure 4 - Cover Input Table 
Cover_Input 
ID 
P lot -id 
S pecies -id 
Begin (m) 
E nd (m) 
D ate 

Stream flow and stream morphology data are handled in a manner similar to 

larger ecological data management projects. The raw data are processed and developed 

into a data table containing attributes describing the data. Once the data table is 

developed, it is either entered using an input form or is uploaded into the Access 

application where all raw data from the monitoring project is stored. 

The main factor distinguishing flat file table structure (e.g. Microsoft Excel© files) 

and a relational database are attributes known as primary and foreign keys. These 

attributes improve data storage, retrieval, and manipulation efficiency while reducing 

data redundancy (Harrington, 1998). For example, a separate table was created for the 

plot entity to hold descriptive plot information regarding locations of data collection 

along Rincon Creek. Since there is an attribute in the cover table relating cover records 
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with their respective plots, all the cover records can be stored in one table. Previously, 

cover and density data were stored in separate MS Excel spreadsheet files based on the 

site where data was collected. This type of storage made comparison of data for differing 

sites and sampling periods onerous since comparison of years called for cutting and 

pasting information from different spreadsheets. Further, by creating tables defining the 

monitoring design by level of data collection (e.g. plot, transect, site), researchers can 

easily view, manipulate, or aggregate data by plot, transect, or site depending on the 

question of interest. 

Figure 5 depicts the database design showing relationships between tables as well 

as how the tables fit into the overall organization of the design. The level where data is 

collected is shown vertically. For example, the tables directly under the Transect table 

(Stream Morphology and Sediment Movement) hold data that were collected along these 

main transects. This allows data to also be identified, queried, or retrieved by knowing 

the name of the transect where it was collected. 
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The Species and Community tables (see Figure 5) are look -up tables created to 

reduce input errors and maintain consistency throughout the life of the monitoring 

project. A list of the identified species along Rincon Creek has been compiled beginning 

with the initial inventory in 1993. Since that time, species names have changed causing 

the same species to have a different name from one sampling period to the next. An 

effort to cross -reference the 1993 data to the 1999 was undertaken so only one name for a 

particular species will be used. Researchers are now able to select from a standardized 

drop -down list provided in the application when they are updating vegetation 

measurements. This effectively reduces input errors and maintains consistency 

throughout sample periods. 

The relational design for the monitoring application considers all elements of data 

management (acquisition, retrieval, manipulation, storage, and sharing of data) and 

incorporates a robust relational database design. The data tables have been normalized to 

at least the third degree to ensure data flexibility and integrity and to promote efficient 

access to the data. The design also incorporates a hierarchical structure that allows for 

incorporation of data at the level where it was collected. The following section describes 

the features of the application and how each feature addresses issues of data management. 
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3.3 Application Characteristics 

3.3.1 Input forms 

Several input forms were created to standardize elements of data input, provide 

quality control, and minimize time spent on data input (See Appendix A - Data Input 

Functionality). These forms provide an excellent user interface for viewing and editing 

data located in the application's underlying tables. Input forms are available for updating 

plant cover and density, stream flow, and ground water elevation. Input forms are also 

available to facilitate changes to the monitoring project design if necessary. Figure 6 

depicts the input form for vegetation cover data. The form allows for a filtered view of 

the data based on the level of data collection. For example, since vegetation cover data is 

collected at the plot level, the researcher views existing data and inputs new data based 

on the plot where it was collected. The figure shows there are currently 10 vegetation 

cover records recorded for plot A4 -2. By using the record navigation bars, the researcher 

can quickly select the plot of interest and begin to input raw data for a particular 

measurement. 
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Figure 6 - Cover Input Form 

Cover Input 

PERCENT COVER INPUT FORM Close Form 

Site Name A Owner William Martin Property *i 
Transect Name A4 

Plot Name A4-2 : ' ', I 

Plant Community Riparian Woodland 

Species Name Begin (m) End (m) 
I 

Fraxinus velutina 000 8.27 

2 Fraxinus velutina 30 40 38.00 

3 Brickellia califomica 0.00 1.23 

4 Baccharis salicifolia 1560 18.05 

5 Plat anus wrightii 14.85 24.80 

6 Fraxinus velutina 27.20 27.90 

7 Hymenoclea monogyra 38.15 38.43 

8_ Hymenoclea monogyra 38.56 39.67 

9 Juglans major 22.38 27 90 

10 Baccharis salicifolia 14.70 14.97 

0 

Record: 14 I I ' I 1+I of 10 

Record: 14 1 4 14 I I41i of 84 

Date 

7/14199 

7/14199 

7/14/99 
7/14/99 
7/14/99 
7/14199 

7/14/99 
7/14/99 
7/14/99 
7/14/9 

Inconsistency of numeric and date fields is often a common problem associated 

with data collected over the long -term. To eliminate this problem, the date field (a major 

discriminating element) has been standardized with an input mask. An input mask 

provides the researcher an example of the format for the data and will not allow input of 

differing date formats. 

Finally, input forms have been equipped with several validation rules to ensure 

data consistency and integrity. For example, vegetation data are collected at the plot 

level where the plot measures 4 x 40 meters. While inputting vegetation cover data, if a 
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researcher erroneously inputs an entry in the end cover box exceeding 40 meters (longer 

than the plot) a message will display informing the researcher the information is invalid. 

3.3.2 Queries and Exports 

Queries offer the researcher a powerful tool to effortlessly retrieve, manipulate, 

view, filter, and summarize the monitoring data. Structured Query Language (SQL) is 

used by Access to relate and filter records based on specified criteria. For example, the 

monitoring data can be filtered based on the date of sampling, type of species or 

community of interest, or sampling site. Further, manipulation of data can encompass 

creation of `cross -tab' tables to manipulate and summarize data from a row into a 

column. If a researcher were interested in viewing the average cover for species from 

Site E based year of data collection, a cross tab query would easily produce those results 

(Figure 7). 

Figure 7 - Average Cover Per Site By Year 

tktb All Average Cover Per Site_Crosstab : Crosstab Query 

Site Hamel Spades Name Community Type I Average Cover 1990 I 1999 
E Acacia greggii Mesquite Bosque 13.26% 10.96% 15.56% 

^ E Atriplex canescens Mesquite Bosque 0.19% 0.02% 0.37% 
E Celtis pallida Mesquite Bosque 0.44% 0.44% 
E Chilopsis linearis Mesquite Bosque 0.59% 0.59% 
E Hymenoclea monogyra Mesquite Bosque 0.25% 0.26% 0.24% 
E Lycium andersonii Mesquite Bosque 0.16% 0.05% 0.26% 
E Prosopis velutina Mesquite Bosque 72.56% 78.16% 66.95% 
E Ziziphus obtusifolia Mesquite Bosque 0.45% 0.45% 
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Several standard queries were built to provide database users with information 

useful for analyzing the monitoring data. Since some sites from the initial sampling 

period could not be compared with subsequent sampling periods, the queries are hard 

coded to exclude those data that are not comparable. This feature ensures that future 

users of the database will not erroneously include incompatible data. 

3.3.3 Standard Graphs and Reports 

Graphs and reports allow the researcher to visually examine data. The initial 

report for the baseline inventory included an analysis of percent cover, density, diversity, 

and trunk size of the vegetation data and summaries of the stream flow, channel 

morphology, sediment movement, and groundwater elevations. The database application 

provides instant incorporation of new data so graphs and reports can be generated 

instantly. Figure 8 displays average density data for the Mesquite Bosque community at 

site E. This graph displays the data by species per year. Once subsequent sample data 

are entered in the database, the researcher selects a menu item, responds to a few 

parameter questions, and the graph is displayed. Prior to this application, the process for 

generating a graph of this sort would have entailed searching through past Excel 

spreadsheets, cutting and pasting data from one spreadsheet to another and then 

generating the graph -a time consuming and error prone process. 
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Figure 8 - Average Density, Mesquite Bosque at Site E 
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3.3.4 Expandable monitoring design 

The design allows for easy incorporation of monitoring sites as well as newly 

identified measurement parameters to facilitate the evolution of the monitoring project. 

Since the application has a back -end architecture, the data tables are physically stored in 

a different location on the hard drive. This allows for editing of the database objects 

(forms, queries, etc.) without affecting the raw data tables. Also, if monitoring sites are 

added, a simple addition of one record ensures that all the other lower -order tables will 

have access to that new site. 

3.3.5 Data documentation 
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Documentation is imperative to successful and intelligent use of the data by 

people other than those who were involved in data collection. "Individual scientists and 

organizations can benefit further from the availability of comprehensive metadata by 

being able to easily reuse data developed for other applications" (Michener, 2000). The 

application developed for the Rincon Creek Monitoring Project includes relational tables 

designed to facilitate data documentation throughout the life of the project. The tables 

incorporate data for methods, researchers, publications, and legacy data about the project 

(see Appendix A - Monitoring Project Documentation). Input forms to foster the 

maintenance of the data documentation of the project are provided (Figure 9). 

Figure 9 - Data Documentation Input Forms 
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3.3.6 Standardized design 

Because riparian ecosystems are in such a state of disrepair in the Southwest, 

many federal agencies and non -profit organization are targeting these resources for 

conservation and designing research studies to improve their condition (Bureau of Land 

Management, 1998; Gori, 1996; Platt et al., 1987). Standardization of methods is the key 

for data sharing. Since several methods for collecting data along riparian corridors are 

consistent, (e.g. collecting data along transects and plots) this relational schema can be 

incorporated in many of these studies. Further, this helps the Rincon Institute comply 

with one of their stated objectives of the overall monitoring project - providing a 

resource for other riparian monitoring efforts. 

Finally, all of the aforementioned tools delivered in the application are accessible 

through a main switchboard that is loaded once the application is launched (Figure 10). 

The switchboard (main menu) allows the researcher to access all of the described 

functionality from this menu. 

Figure 10 - Main Menu 
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4.0 SAMPLE ANALYSIS 

The application includes several ways for researchers to view, check, analyze and 

write reports instantly using the most current data. This functionality is a major 

improvement over storing long -term data in excel spreadsheets since the researcher is no 

longer required to manipulate, e.g. cut and paste, data from one spreadsheet to another to 

look at their data temporally or to access more than one variable (e.g. stream flow vs. 

species density). Once new data has been entered, all of the following can be generated 

by selecting the option from the application's main menu. 

4.1 Descriptive Statistics using Graphs 

The application includes functionality that facilitates visual display of descriptive 

statistics by sample year once new data has been entered (Figures 11 and 12). 
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Figure 12 - Average Density w /Standard Error 
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Another graph that will be useful in visualization and quality checks of data is 

shown in Figure 13. This graph depicts channel morphology temporally and is a visual 

interpretation of how stable the channel morphology was between time periods. 

Figure 13 - Channel Morphology 
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Another useful graph (Figure 14) included in the application demonstrates the 

relationship between stream flow (average discharge in cubic feet/sec.) and average 

density of Prosopis velutina for sites A and C. This graph will be more useful in the 

future as the database only includes data incorporating one data collection period (1999) 

for both these parameters. 

Figure 14 - Average Density w /Average Stream Discharge 
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The point to keep in mind when looking at these graphs is that, once data from a 

new time period is entered, this visual analysis can be done instantly since the necessary 

manipulation or aggregation of data has already taken place and is defined in the 

application as a query. As a result, quality checks can be done quickly and errors can be 

fixed as soon as the data are entered. Also, data quality is increased since generation of 

these graphs does not require a cut -and -paste operation from one spreadsheet to another. 
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4.2 Descriptive Statistics using Reports 

Three standard reports are also provided in the application. These reports, also 

generated instantly, show, in tabular form, average cover or density based on the 

community type, site name, and date entered by the researcher. Figure 15 is an example 

of the report generated using the following parameters: all plant community types, sites D 

and E, for the years 1993 through 1999. 

Figure 15 - Average Cover, Tabular Report 
Rincon Creek Monitoring - Average Corer 

1993 1999 
Site Name: D 
Community Type. Disturbed Mesquite Bosque 

Acacia constrict& 0.8% 

Acacia greggii 3.4% 4.2% 

Bacchans sarothroides 0.6% 04% 

Cans reticulate 3.6% 5.1% 

Chdopsis linearis 1.1% Rincon Creek Monitoring -A verQge Cover 

1993 1999 
Fraxinus velutina 1.7% Site Name: E 

Community Typc Mesquite Bosque 
Hymen ocleamonogyra 10.1% Acaci agreggii 11.0% 15.6% 

Isocomatenuiseda 8.1% AtripleY can escros 0.0% 0.4% 

C dtis pallida 0 4% 

Chdopsis linearis 0.6% 

Hymmoclea monogyra 0.3% 0.2% 

Lycimn andersonii 0.1% 0.3% 

Prosopis velutina 78.2% 67.0% 

Ziziphus obtusifolia 0.5% 

The application also includes reports for average density per site and trunk diameter by 

species per site. The reports included within the application can be exported to any 

number of formats and included in technical documents or other summary reports. 
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4.3 Sample Change Analysis 

As previously mentioned, the EPA through their EMAP has spent considerable 

time and effort monitoring wetland environments to ensure sustainable wetland resources 

are intact for future generations (Leibowitz and Brown, 1990). As a result, they have 

developed several indicators that improve their understanding of changes and trends in 

the natural resource, ultimately providing an opportunity to make an informed statement 

about the condition of the resource. A high- priority research indicator defined by EMAP 

is abundance, diversity, and species composition of vegetation. Two measures of 

abundance, cover and density, are sampled during monitoring sessions along the Rincon 

Creek. 

The following analysis provides an example of how the MS Access application 

supports instant vegetation change analysis using a paired t -test in Microsoft Excel. The 

paired t -test is a powerful statistical tool when sampling permanent quadrats and 

analyzing changes over time (Elzinga et. al, 1998). This analysis can offer information as 

to changes over time in the abundance of critical riparian species along the creek. The 

paired t test was conducted for sites D and E since these are the only two sites that are 

comparable for each sample period conducted along Rincon Creek thus far. 

The application provides the researcher with a tool to select the site, years, and 

species of interest (see Appendix A - User Manual, Exporting Queries). Once the 

parameters are entered, the Output to Excel command button on the form can be selected. 

This will export the queried data to MS Excel format and launch the Excel application. 
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This functionality greatly enhances data retrieval capabilities over storing raw sample 

data in flat files (e.g. Excel spreadsheets). Once new data are entered in the application, 

they will become instantly accessible to retrieve through this tool and analysis of change 

can be conducted quickly. 

In this sample analysis, I have selected site D and E and have compared years 

1993 and 1999. I have selected two of the most abundant species present at each site: 

Prosopis velutina and Hymenoclea monogyra for site D and Prosopis velutina and 

Acacia greggi for site E. 

4.3.1 Results 

Tables 1 -4 provide results of a paired t -test run for each species per site. The 

output is the standard format Excel uses to display the results of the paired t -test. Using 

an alpha level of .05, the only species showing statistically significant change over time is 

the percent cover of Prosopis velutina at Site D (Table 1). The change in density of both 

species at site D is statistically ambiguous with a P value of exactly .05 (Table 3). 
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Table 1. SITE D - Rocking K Ranch - Percent Cover 

Hymenoclea monogyra Prosopis Velutina 
1993 1999 1993 1999 

Mean 0.15 0.1 0.01 0.08 
Standard Deviation 0.21 0.21 0.03 0.08 
0 bsery ations 8 8 12 12 

Pearson Correlation 0.61 -0.40 
Hypothesized Mean Difference 0 0 
df 7 11 

t Stat -0.62 -2.35 
P(T <=t) one -tail 0.28 0.02 
t Critical one -tail 1.89 1.80 
P(T< =t) two -tail 0.55 0.04 
t Critical two -tail 2.36 2.20 
t -Test- Paired wo S-ampfe for Means, P <= .05 

Table 2. SITE E - Thunderhead Ranch - Percent Cover 

Acacia greggii Prosopis velutina 
1993 1999 1993 1999 

Mean 0.11 0.1 6 0.78 0.67 
Standard Deviation 0.12 0.1 4. 0.16 0.25 
Observations 9 9 9 9 
Pearson Correlation 0.17 0.41 
Hypothesized Mean Difference 0 0.00 
df 8 8 
t Stat -0.80 1.42 
P(T <=t) one -tail 0.22 0.10 
t Critical one -tail 1.86 1.86 
P(T<=t) two -tail 0.44 0.19 
t Critical two -tail 2.31 2.31 
t -Test Paired Two Sample for Means, P< =.05 

Table 3. SITE D - Rocking K Ranch - Density/ha 

Hymenoclea monogyra Prosopis velutina 
1993 1999 1993 1999 

Mean 5538 17950 91 341 
Standard Deviation 8413 17616 81 367 
Observations 10 10 11 11 

Pearson Correlation 0.31 0.01 
Hypothesized Mean Difference 0 0 
df 9 10 
t Stat -2.31 -2.21 
P(T <=t) one -tail 0.02 0.03 
t Critical one -tail 1.83 1.81 
P(T <=t) two -tail 0.05 0.05 
t Critical two -tail 2.26 2.23 
t -Test: Paired Two Sample for Means, P< =.05 
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Table 4. SITE E - Thunderhead Ranch - Density/ha 
Acacia greggii Prosopis velutina 

1993 1999 1993 1999 
Mean 641 484 736 694 
Standard Deviation 545 375 617 691 

Observations 8 8 9 9 
Pearson Correlation -0.35 -0.13 
Hypothesized Mean Difference 0 0 
cif 7 8 
t Stat 0.58 0.13 
P(T< =t) one -tail 0.29 0-45 
t Critical one -tail 1.89 1.86 
P(T <=t) two -tail 0.58 0.90 
t Critical two -tail 2.36 231 
t -Test: Paired Two Sample for Means, P < =.05 

4.4 Discussion 

It should be noted that Elzinga et al. point out the paired t -test is a more powerful 

statistical tool when sampling units are correlated. Unfortunately, the samples do not 

seem to be highly correlated based on the Pearson Correlation generated in Excel. This 

may be due to the consolidation of sample plots irrespective of plant community. 

However, this analysis was undertaken to demonstrate the useful functionality of the 

Access application not to make any substantive claims about changes in the riparian 

vegetation along Rincon Creek. More analysis regarding grouping of permanent plots 

into logical plant communities could be undertaken and a more detailed query can be run 

that would be more useful to understanding changes in the vegetation abundance at those 

two sites. 

All the analytical and data retrieval tools provided in the application can be 

developed by level of interest (e.g. site, transect, plot), date, sample site, and parameter. 
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This functionality is a tremendous improvement over past analysis and data retrieval in 

that the above process is conducted using the applications interface and not a cut -and- 

paste operation from one spreadsheet to another. The cut -and -paste operation is error 

prone and time intensive. Therefore, the data retrieval and analytical output provided in 

the application enhances the validity of information derived from the Rincon Creek 

Monitoring Project. 



58 

5.0 CONCLUSION 

Long -term studies have proven to be a beneficial tool to help ecologists better 

understand complex interactions between biotic and abiotic factors resulting in the 

improvement of information regarding human impacts to these systems. The 

complexities of riparian ecology and the dynamic nature of these ecosystems make them 

an ideal candidate for long -term ecological studies. However, long -term studies require 

many necessary components to ensure a successful outcome - i.e. information was 

derived and knowledge gained. 

The data management application developed for long -term riparian monitoring 

along Rincon Creek facilitates the process of data manipulation, comparison of sample 

periods and derivation of information. It addresses each step in the data management 

process: acquisition, manipulation, retrieval, storage, and sharing of data allowing for 

development of high quality, thoroughly documented data. Also, since the application 

uses a flexible relational data scheme, it can foster standardization of similar studies of 

riparian systems since most data collected in efforts to monitor riparian resources are 

alike (e.g. vegetation, stream flow, sediment movement). Moreover, the application 

demonstrates how existing and accessible database software (in this case Microsoft 

Access) can be used to develop a sound data management system for ecological 

monitoring on a local scale. 
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The Rincon Creek project has all the elements needed for a successful long -term 

ecological monitoring project: long -term funding, an identified leader, and well - 

established objectives (Strayer et al., 1986). The addition of a robust data management 

system to ensure high quality, well managed data makes the project a solid scientific 

effort that has the ability to enhance and shape management decisions to improve the 

future of the dwindling, yet ecologically important southwest riparian resource. This 

information will be imperative in the future as we struggle with rehabilitating riparian 

areas in the midst of ongoing urban development. 
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Introduction 

Welcome to the Rincon Creek Monitoring Database Application. The following 
information describes the Microsoft Access° database and provides information for the 
input, storage, retrieval, viewing and analysis of data collected along the Rincon Creek by 
Rincon Institute staff. 

The first section outlines the menu options available to the researcher and is the starting 
point for new users to familiarize themselves with the application and the functionality 
available. The second section is a detailed description of the data input forms available to 
the researcher. The third section describes the available queries as well as how to create 
customized queries for individual needs. The fourth section describes the graphs and 
reports that are currently available with the application. The fifth section describes the 
relational scheme of the monitoring database and options available to the researcher for 
revision of the monitoring design should future sampling projects warrant. The final 
section outlines the monitoring project documentation including legacy information, 
publications, researchers, and methods. 

The user should pay particular attention to text that is written in bold font and to 
sentences preceded by the word IMPORTANT. It is recommended that you read 
through the first two sections of this documentation prior to any field collection, 
data input, or revision of the tables delivered with the application. 
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Glossary 

This manual uses several words that may be unfamiliar to the researcher. Therefore, the 
following definitions are provided. 

Field: Refers to the name of the column in a table or a form. For example, the Date field 
is column included in every table in the database. It holds the date of data collection and 
is seen on every form that references a table. 

Form: A Microsoft Access database object. Is used to update, display, and edit data 
stored in the database. 

Foreign Key: A field in a table that contains the values that match the related fields of 
the Primary Key in the parent table. This table is also referred to as the `child' table. 

Parameter: Criteria used to limit values returned by a query. 

Primary Key: Unique field in a table that is used to link the table to other related tables. 
This table is also referred to as the `parent' table. 

Query: A Microsoft Access database object that allows for development of customized 
recordsets for viewing or exporting. Fields for this recordset can come from more than 
one table in the database. 

Recordset: A collection of records in a table 

Table: A collection of records organized into rows (records) and columns (fields). 
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Section One - Menu Options 

Once the application is launched, an initial startup screen displays the main menu and 
allows the researcher to navigate to the appropriate task. 

Start up Screen 

¡incon Creek Monitoring Study 

O Input Raw Data 

Import New Data 

Query Data 

J Graphs and Reports 

Revise Monitoring Design 

Revise Lookup Tables 

Project Documentation 

Exit 

The first item on the menu is entitled "Input Raw Data." This button navigates to another 
menu that allows for selection of the type of data to input. The menu choices are defined 
in Table 1: 

Table 1: Input Raw Data - Menu Items 
Menu Item: Task: 

Cover Data Allows user to input cover data from the field data sheets 
Density Data Allows user to input density data from the field data sheets 
Ground Water Elevation Allows user to input ground water elevation data from the field data sheets 
Streamflow Data Allows user to input streamflow data from the field data sheets 
Return To Main Menu Returns user to Main Menu 

The second item on the menu is entitled "Import Existing Tables." This button navigates 
to another menu that allows for the importation of new data that is appended to an 
existing data table. The menu choices are defined in Table 2: 

Table 2: Import Existing Tables - Menu Items 
Menu Item: Task: 

Import Stream Morphology Data Allows the user to add new stream morpholgy data to the existing data base 
Return To Main Menu Returns user to Main Menu 

The third item on the menu is entitled "Query Data." This button navigates to another 
menu that enables the researcher to either view existing queries delivered with the 

5 



application or create new queries based on individual need. The menu choices are 
defined in Table 3: 

Table 3: Query Data - Menu Items 
Menu Item: Task: 

Create Custom Query Allows the user to create their own customized query about the data 

Query Average Cover By Site 
Creates a table containing average percent cover by site. The data can be 
queried based on the following parameters: site name, date of data 
collection, and plant community type 

Query Average Cover By Plot Same as Average Cover By Site query but contains data at the plot level 

Query Average Density By Site 
Create a table containing average density per hectare per site. The data can 
be queried based on the following parameters: site name, date of data 
collection, and plant community type 

Return To Main Menu Returns user to Main Menu 

The fourth item on the menu is entitled "Graphs and Reports." This button navigates to 
another menu where the researcher can select to view graphs or reports. The choices on 
the Graphs menu are defined in Table 4. 

Table 4: Graphs - Menu Items 
Menu Item: Task: 

Average Cover Per Site Chart depicting Average Cover by date per site per plant community 
Average Density Per Site Chart depicting Average Density by date per site per plant community 
Channel Morphology Chart depicting channel morphology profile by date 
Ground Water Chart depicting ground water elevations for each well 
Back to Graphs and Reports Menu Returns Graphs and Reports Menu 

The choices on the Reports menu are defined in Table 5. 

Table 5: Reports - Menu Items 
Menu Item: Task: 

Average Cover Per Site Chart depicting Average Cover by date per site per plant community 
Average Density Per Site Chart depicting Average Density by date per site per plant community 
Create Custom Report Chart depicting channel morphology profile by date 
Back to Graphs and Reports Menu Returns Graphs and Reports Menu 

The fifth item on the menu is entitled "Revise Monitoring Design." This button 
navigates to another menu that allows the researcher to edit the underlying information 
describing the monitoring database design. This information is held in several relational 
tables. The tables included in this menu item are only accessible by the database 
manager. The menu choices are defined in Table 6: 

Table 6: Revise Monitoring Design - Menu Items 
Menu Item: Task: 

Site Information Revise site information 
Transect Information Revise transect information 
Plot Information Revise plot information 
Well Information Revise well information 
Return To Main Menu Returns user to Main Menu 

The seventh item on the menu is entitled "Revise Lookup Tables." This button navigates 
to another menu that allows the researcher to edit the lookup tables associated with the 

6 



project. The tables included in this menu item are also only accessible by the database 
manager. The menu choices are defined in Table 7: 

Table 7: Revise Lookup Tables - Menu Items 
Menu Item: Task: 

Community Table 
Revise the lookup table that contains the list of the various plant 
communities along Rincon Creek 

Species Table 
Revise the lookup table that contains the list of the various species 
found along Rincon Creek 

Return To Main Menu Returns user to Main Menu 

The seventh item on the menu is entitled "Project Documentation." This button navigates 
to another menu where the researcher can find legacy, publication, and research methods 
information about the monitoring project. The menu choices are defined in Table 8. 

Table 8: Project Documentation - Menu Items 

Menu Item: Task: 

Legacy Information Table describing changes in the monitoring design (if any) 

Publications Table of publications 

Methods 
Methods of data collection for each parameter for each sampling 
period 

Return To Main Menu Returns user to Main Menu 

The last item on the menu is entitled "Exit" and will terminate the application. 

The following sections will provide more detailed information on the aforementioned 
menu items and associated tasks. 
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Section Two - Data Input Functionality 

The following provides detailed information on how to input the raw data collected along 
Rincon Creek. 

Input Forms 
Input forms were created to facilitate raw data input. These forms provide an excellent 
user interface for viewing and editing data located in the application's underlying tables. 
Input forms are available for updating plant cover and density, stream flow, and ground 
water input as well as for revising the data in the monitoring design tables. Figure 2 
illustrates some features common to all input forms. These features include a subform 
window, navigation bars, title bar, record indicator arrow, and Close Form button. The 
navigation bars indicate the number of records that are included in the table the form and 

the subform reference and can be used to navigate through the records in the table. 
Subforms are used to filter data in one to many relationships. For example, the Rincon 
Creek monitoring project currently has 84 plots where vegetation data is collected. Each 
of these plots is associated with a transect and a site. There is one table that holds all the 
raw data for each cover measurement for a plot. There could be many cover 
measurement for every one plot along a transect, therefore the plot table has a one -to- 
many relationship with the raw cover data table (Cover_Input). The subform will only 
show those cover records belonging to the plot where data was collected. For more 
information on the relational database design, see Figure 22. 

Main Form 

Record 
Indicator 

Arrow 

Figure 2 

Form Title Bar 

PERCENT COVER INPUT FORM Close Form 

Site Name A Owner William Martin Property/1 

Transect Name A4 

Plot Name A4 -2 

Plant Community Riparian Woodland 

Close Form Button 

Fraxinus velutina 

Fraxinus velutina 

Brickellia califomica 
Baccharis salicifolia 
Platanus wrightii 
Fraxinus velutina 

Hymenoclea monogyra 

Hymenoclea monogyra 

Juglans major 
Baccharis salicifolia 

0.00 
30.40 
0.00 

15.60 

14.85 

27.20 
38.15 

38.56 
77 3R 

8.27 7/14199 

38.00 7/14199 

1.23 7/14/99 

18.05 7/14199 

24.80 7/14!99 
27.90 7/141'99 

38.43 7/141'99 

39.67 7/14/99 
77 7/14!99 

Record Navigat ors 7/14/99 

Subform Window 
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Updating Cover Data 
When the menu option `Input Cover Data' is selected, an input form with a subform will 
display on screen (Figure 2). Because percent cover is collected at the plot level, the 
subform filters and displays data at that level. For example, Figure 2 displays the form 
and the raw cover data for plot A4 -2. The name A4 -2 is a descriptive name given to the 
plot that identifies it by site and transect. Therefore, this particular plot is located at site 
A, transect 4, and is plot number 2 (counted from the south end of the transect). 
Currently, there are 10 cover records for this plot. The record indicator arrow to the left 
of the subform indicates which record is current and the record navigation bar displays 
the number of records. 

The main form holds the descriptive plot information. It conveys to the user site name, 
transect name, plot name, plant community, and site landowner. 

Enter cover data by plot name. For example, if you want to enter data for plot E2 -2, 
place your cursor in the Plot Name box and click the binoculars. A find dialog box will 
be displayed and you can type in the name of the plot you want to update (Figure 3). You 
can also use the record navigation arrows to scroll through the form until you find the 
plot of interest. 

Figure 3 

PERCENT COVER INPUT FORM Close Form 

Srte Name A Owner William Martin Property #1 

Trarlsect Narrte Al 

Plot Narrte Al -1 

Plant Cornrrlunrty Mesquite Bosque 

Binoculars 

Find in field: 'Plot Name' B© 
First 

99 
99 
99 
99 
99 
99 

Find What, I E2-2 Find 

Search: IAIì Jr Match =ase 

E Search Fields As Formatted 
Find Next I 

dose Match: ny Part of Field I Search Only Current Field 

Prosopis velutina 2030 2r ry 7/16199 
Acacia greggii 405 4 25 7/16199 
Acacia greggii 3 75 3 80 7.11 cIoo 

Find Dialog Box Acacia greggii 36 55 3750 
Prosopis velutina 1 00 3 55 

The information should be read and input from the field data sheet. To facilitate data 
input and to reduce errors, the species field has a dropdown list box so the researcher can 
select the species from the list. The Begin (m) and End (m) fields indicate where the 
identified species has intersected the transect line. Data acquired in the field should be 
in meters to facilitate data entry and reduce errors. The Date field is a required field 
so a new record will not be added unless the Date field contains a valid date with format 
01 /10 /00. The # field is automatically calculated each time a new record is entered and 
the user cannot make changes or updates to this field. When cover data updates are 
complete, close the form by clicking the Close Form button. 
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Updating Density Data 
The method for input of density data is similar to that of cover. Select the menu item 
`Input Density Data' and a form with a subform will be displayed (Figure 4). Density 
data is also input at the plot level and the table has the same one -to -many relationship 
with the Plot Table. Once again, the main form holds the same descriptive plot data as 

the cover form. 

Since the input of density data is a more repetitive process, the fields for a new record 
will automatically default to the data from the previous record. If new information is 

required, type over the text that was automatically entered. 

Figure 4 
Density Input 

DENSITY INPUT FORM Close Form 

Site Name C Owner Schultz Property 

Transect Name Cl 

Flot Narre C1 -5 

Fiant Community Mesquite Bosque 

Species Name Trunk Diameter (cm 

Celt's reticulata 
Prosopis velutina 

Condalia warnockn 

Celtis reticulata 
Prosopis veluhna 

Celtis reticulata 

11 0 6/819 
21.0 6/8/99 

1.0 6/8/99 
32.0 6/8/99 
33 0 6/8/99 
14 0 6/28/99 

Record: 14 1 1 42 1 1 I*1 of 84 

This form also has a dropdown list box for species selection. The Trunk Diameter field 
needs to be input in centimeters and the Date field requires a valid date in the format 
01/10/00. The # field is automatically calculated each time a new record is entered and 
the user cannot make changes or updates to this field. If an error is made and the user 
would like to `undo' a record, select Undo from the Edit menu (Figure 5). 

IMPORTANT: if you have completed density data entry but have inadvertently entered a 
new record, select the undo arrow and the record will be deleted. When density data 
updates are complete, close the form by clicking the Close Form button. 

10 



Ground Water Data 

Figure 5 

File Edit View Insert Format _ecords Tools 

"") Undo Current Field /R rd Ctrl +Z 

,X Cut Ctrl +X 

112) Copy CtrI +C 

is Paste Ctrl +V 

Paste Special... 

Paste Append 

Delete 

W Delete Record 

Del 

Select Record 

Select All Records Ctrl +A 

44 Find... Ctrl +F 

Replace... Ctrl +H 

Go To 

Window Help 

r Input 

RCENT CC 

e Name t 
nsect Name t 
tName t 

nt Community 

Ziziphus 
Ziziphus 

Updating Ground Water Elevation Data 
Select the menu item `Ground Water Elevation' and a form with a subform will be 
displayed (Figure 6). 

Figure 6 

Wells 

Close Form 

Well Number I Name ICow Bombed 

Description (etween Study Site's D & C 

D ate Elevation (m) Ground_Elev (m) 

6/20/94 882.8 896.4 

6/27/94 882.7 896.4 

7/ 5/94 882.6 896.4 

7/12/94 882.5 896.4 

7/18/94 883.2 896.4 
7/25/94 882.5 896.4 
8/ 1/94 883 896.4 ml 

Record: 4 I 
Ir l*l of 33 

Record: Il I 1 1 I 1 *1 of 4 

The main form indicates that there are currently 4 wells in the database that are being 
monitored. Use the lower record navigation bar to scroll to the well that you are 
updating. The Date field is a required field so a new record will not be added unless the 
Date field contains a valid date with format 01/10/00. The Elevation (m) and 
Ground Elev (m) fields are input in meters. When well data updates are complete, 
close the form by clicking the Close Form button. 
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Updating Stream Flow Data 
Select the menu item `Stream Flow Data' and a form with a subform will be displayed 
(Figure 7). 

Figure 7 
:twain now 

Stream Flaw Data pose Form 

Site Name iA Owner William Martin Property/it 

Location I Date I Total Area (sq WI Mean Velocity 1 Discharge (cu Naec) j comm 
Malin 1 Driveway 7/23/99 12 3 1 02 12 51 

II' Malin 1 Transect 4 7/23/99 10 1 1.6 16.13 Larger particles (gravel 

_ Malin 1 Driveway 7!26,99 
Martin 1 Driveway 8í2".J99 

75 048 359 
426 009 04 

0 0 

Record: N 2 2.111:11. s or 4 

Record: !± 4 5 4 ts et 

Since stream flow data is collected at the site level, the main form displays records in the 
site table. Currently, the database has 5 records in the site table. There are only two sites 
where stream flow data is collected so some subform windows will have no data 
depending on the site record selected. 

Use the lower record navigation bar to scroll to the site you want to update. The Date 
field is a required field so a new record will not be added unless the Date field contains a 
valid date with format 01 /10 /00. The Elevation (m) and Ground_Elev (m) fields are 
input in meters. When stream flow data updates are complete, close the form by 
clicking the Close Form button. 

Appending New Data to Existing Tables 

Import New Data 
This menu item is available to allow the researcher to append new stream morphology 
data to the existing data in the database. Some manipulation of stream morphology data 
is necessary in a spreadsheet application before it can be entered into the Access 
database. The data should be organized based on the figure 8. If the data is not 
organized in this way, you will not be able to import it into the database. 

Figure 8 
Ble Edit Dew Insert F17FRat tools 'Nita Migciew tiMIa 

K18 -7-1 
A B C D E F 

ID Trensect-id Distance From Left Monument (m) Elevation (m) Date Comments 
1459 1 0 936.03 01/01/00 
1460 1 2 935 84 01/01/013 
1461 1 4 935.84 01/01100 
1462 1 6 935 85 01101/00 
1463 1 B 935.81 01/01/00 
1464 1 10 935 8 01101100 

1465 1 12 935 65 01/01/00 
1466 1 14 935.36 01/01/130 

10 1467 1 16 935 45 01/01/00 
1468 1 17 935 56 01,131/00 

12 1469 1 113 935 75 01/01/00 
13 1470 1 20 935.81 01,131/00 
14 
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In this example, the ID field begins at 1459 and subsequent records for that field are 
sequential. Since this field is the Primary Key in this table, it needs to be unique. 
Therefore, you need to determine how many records currently exist in the Stream 
Morphology table, this can be done by running the Stream Morphology query. The 
record bar navigator will indicate the number of records in the table. The Transect -id 
number to use can be found by running the Stream Morphology query or viewing the 
Transect table. The Transect -id is the Foreign Key in the Stream Morphology table and 
relates to the Transect -id Primary Key in the Transect table. The other fields are derived 
from the field data collected for stream morphology. Once you have organized the data 
into the format shown in figure 8. Select the `Import New Data' menu item and the 
`Import Stream Morphology Data' menu item to begin the import process. The following 
will step you through the process. The example assumes you are using Microsoft 
Excel to format the data. 

The first form that appears is the Import form. In the Files of type: box, select Microsoft 
Excel ( *.xls) 

Step 1 

Import 

Look jp: ( J Personal -I II1 :::__ 
I Id 

Fnd files that match these search criteria: 

Fie aame: 

Fies of type: Microsoft Excel ( *.xls) 

Not ei fie 
Change 

; 0 ßle(s) foyMicrosoft FoxPro (*.dbf) 

Microsoft Access ( *, mdb; *, mdw; *. roda; 
dBASE 5 ( *.dbf) 
dBASE III ( *.dbf) 
dBASE IV f *.db 

Text or property: j 

Last nodified: time time 

Carcel I 

Advanced... 

and Now 

J NegSearch 

types, run the Setup program, dirk Add/Remove, Data Access, 
the Office 97 ValuPack. 

P1icn-e:ott E c?I l°' 

Navigate to the directory where your Excel file is located, select it and click the Import 
button. The Import Spreadsheet Wizard will appear. If your Excel spreadsheet has more 
than one worksheet, select the whorksheet that contains your formatted data and select 
Next. 
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Step 2 
E3 Import Spreadsheet Wizard 

Your spreadsheet file contains more than one worksheet or range. Which worksheet or range 
would you like? 

Show Worksheets data 

r- Show Named Ranges 
Sheet3 

Sample data for worksheet 'Test'. 

1 ID Transect -id Distance From Left Monument 4 

2 10000 1 0 

3 10001 1 2 

4 10002 1 4 

5 10003 1 6 
6 10004 1 8 
7 10005 1 10 
8 10006 1 12 

Cancel 
I 

Next > Finish 

Select the check box for `First Row Contains Column Headings' and select Next. 

Step 3 
Import Spreadsheet Wizard 

Microsoft Access can use your column headings as field names for your table. Does the first row 
specified contain column headings? 

r First Row Contains Column Headings 

ID Transect -id Distance From Left Monument t 

1 10000 1 0 

2 10001 1 2 

3 10002 1 4 
4 10003 1 6 

5 10004 1 8 
6 10005 1 10 
7 10006 1 12 
8 10007 1 14 

Cancel l < Back Next > Finish 

416. 

The next step is to tell the wizard the name of the existing table that is being updated. 
Click the `In an Existing Table' option and scroll through the list box to select Stream 
Morphology. Click Next. 
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Step 4 
lie Import Spreadsheet Wizard 

Where you would like to store your data? You can store it in a new table or in an existing table. 

I would like to store my data... 

(_` Ina New Table 

In an Existing Table: 

TranseMEMEIMilli 

rcsites 
Site 
Species 
Stream Flow 

From Left Monument _ID 
1 10000 1 Switchboard Items 

2 10001 1 Transect 

3 10002 1 Wells 

4 10003 1 6 

5 10004 1 8 

6 10005 1 10 
7 10006 1 12 
8 10007 1 14 

Cancel 
I 

< Back Next > Finish I 

All the information the wizard needs to run is complete, click Finish. Access will inform 
you that you have successfully updated the Stream Morphology table. If you get an error, 
click cancel and check your spreadsheet to ensure it conforms to the format in Figure 8 

and that the ID is unique. 

Step 5 
E Import Spreadsheet Wizard Q 

That's all the information the wizard needs to import your data. 

Import to Table: 

REEKOMBE- 
.. r 

I- I would like a wizard to analyze my table after importing the data. 

r Display Help after the wizard is finished. 

Cancel f < Back Finish I 

Run the wizard until you have successfully update the Stream Morphology table with 
new data. 

15 



Section Three - Queries 

Queries offer the researcher a powerful tool to effortlessly retrieve, manipulate, view, 
filter, and summarize their data in a useful and informative manner. The application 
provides several standard queries that summarize raw data. There is also an option for 
the researcher to create customized queries to support individual analyses. Once the 
researcher has become familiar with the relational database scheme, manipulation of the 
database is boundless. IMPORTANT: Data collected in 1993 from Sites B and C 
(Formerly A and B) cannot be compared to the data collected in 1999. 

The first menu option is to create a customized query. Before meaningful queries can 
be created, you first have to familiarize yourself with the relational database scheme 
and the included tables. This information can be found in Appendix A. 

When the `Create Custom Query' button is selected, an Access Query Wizard is 
launched. The following information will step you through the process. 

New Query Dialog Box 
New Query IN El 

Create a new query without 
using a wizard. 

ICEMEMITIONINI 
Simple Query Wizard 
Crosstab Query Wizard 
Find Duplicates Query Wizard 
Find Unmatched Query Wizard 

OK Cancel 

The Query Wizard first displays the New Query dialog box. At this point you have 
several options for creating a new query. The first option is Design View. Selecting this 
option will launch Access's query window and enable you to add tables, set criteria, and 
summarize data in your new query. 

Figure 9 

l 
Switch View 
Button 

= çA v -_ e . . 
61P - E a Q 

4l I 

SWitttibo.-yd Ito . 

Snitchboarel r..ker 
ItemText 
Command J 

Add Tables Button 

Field 
Table: 

Sant 

Show 
GRerie: 

or 

o 

Design Grid 

o o 
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The query window will have the table that defines the Switchboard entries that are shown 
on the Main Menu form. This is because the Switchboard form was the active form when 
the query window was launched. To delete this table, select it and hit delete on your 
keyboard. To add new tables, select the `Add Tables' button (Figure 9) and add the 
necessary tables to your query. You can either double click the field name from the table 
to add it to the design grid or select it with the mouse and drag it to the design grid. To 
see the records in the query, select the datasheet on the `Switch View' button. 

If you choose Select Query on the New Query dialog box, Access will launch a Simple 
Query Wizard. 

Simelp OIIEru Wizard fialea Rex 
Simple Query Wizard 

Tables/Queries: 

'Table: 1993 Plot Info 

Which fields do you want in your query? 

You can choose from more than one table or query. 

¿vailable Field:.: Selected Fields: 

Plot -id 

1993 Plot Njrüc+ 

Plot Name 
Community-id 
Length (m) 

Area (sq m) 

Cancel I Next > Finish J 

The first step is to select which tables or queries and their associated fields you would 
like added to the query. 
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Step 1 

Simple Query Wizard 

n 
Tables /Queries: 

'Query: CoverBySpecies 

Which fields do you want in your query? 

You can choose from more than one table or query. 

Available Fields: Selected Fields: 

Plot Name 
Species Name 

End (m) 

Cover (m) 

>, 

« 

Cancel 

Site Name 
Community Type 
%Cover 

I Next > I Finish 
I 

In this example, the CoverBySpecies query will be added to the query window with the 
associated fields that are displayed in the right hand column - `Selected Fields.' When 
you have completed adding tables /queries and selecting field, click Next. 

Step 2 
Simple Query Wizard 

AAA 5 
AAA 7 

ccc 1 

1 Au 12 2 

2 ccc 2 

3 ELT i 1 

Would you like a detail or summary query? 

r Detail (shows every field of every record) 

:Summary 

Summary Options ... J 

Cancel l < Back. Next > Finish 

The wizard then asks if you would like to summarize the data in your query. If the 
answer is `yes,' select the Summary option and click the Summary Option box. 
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Step 3 
Summary Options 

What summary values would you like calculated? 

Field 

7.Cover 

Sum Avg Min Max 

r 

OK 

Cancel J 

r Count records in 
CoverBySpecies 

You can summarize the fields shown by the parameters indicated on the Summary 
Options form. In this example, the %cover field will be averaged. Once you have 
selected your summary options, select OK. 

Step 4 
Simple Query Wizard 

1980 
1989 

1992 

1994 

1995 

How would you like to group dates in your query? 

C' Unique date /time 

C Day 

Month 

quarter 

a hear 

< Rack Next > 

If you have a Date field in your query, the Query Wizard will ask how you want to group 
the date. If you do not want any grouping, select the option for Unique data/time 
otherwise select an option appropriate for your query, select Next. 
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Step 5 

Simple Query Wizard 

What title do you want for your query? 

¡New Query 

That's all the information the wizard needs to create your query. 

Do you want to open the query or modify the query's design? 

r Open the query to view information. 

Modify the query design. 

E Display Help on working with the query? 

Cancel I < Back I Finish 

You can either view your query using the query window (Figure 9) or by the datasheet 
view. Select the option you would like, type in a name for your new query, and select 
Finish. 

In this example, we selected `Modify the query design' so the query window is now 
displayed. 

Step 6 
rbi New Query : Select Query 

r 

Site Narre 
Plot Narre - 
Species Narre 
Date J 

eo© 

Field: 
Table: 
Total: 
Sorg 

Show: 
Giene: 

or 

Community Type Date By'i ear FormatEQCoverBySpeoesl[Dare],"ywv Avg Of %°Cover =over Yeart[CoverBySpeoes].[Dáel] 
CoverEylpeae_ CoveiEySpecies 

Group By 
CoverBySpecies 

Group By Group Ey Grr oup Ep _Avg 

El J El 0 

I 

We can see the table CoverBySpecies in the query window and the fields we added in the 
design grid. To view the query in datasheet view, select the datasheet on the Switch 
View Button (Figure 9). 
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Datasheet View 

Design 
Builder 

File Edit View Insert Format Records Tools Window Help 

®aC ri21 'w 2114: Et 

10 New Query : Select Query 

Site Name 1 Community Type 1 Date By Year 
Hymenoclea -domin 1999 

Mesquite Bosque 1999 

?, Riparian Woodland 1999 

Rock Channel Islan 1999 

Rocky Bank 1999 
B Mesquite Bosque 1999 
B Secondary Channel 1999 

C Mesquite Bosque 1999 
D Disturbed Mesquite 1993 
D Disturbed Mesquite 1999 
E Mesquite Bosque 1993 

E Mesquite Bosque 1999 

Record: Il II 1 i 0 of 12 

Aug Of %Covell 

5.35% 
5.54% 
9.07% 
4.30% 
3.86% 
5.18% 
3.86% 
6.64% 
2.17% 
2.96% 

16.29% 
19.35% 

The datasheet displays average percent cover for each community type per site per year. 
To revise the query, select the design builder on the Switch View button and you will 
returned the query window. 

The are many options available with the Query Wizard. For example, you could create a 
cross tab query using the Query Wizard. Cross tab queries enable you to summarize row 
data into columns. To discover more information regarding queries, use the help menu's 
contents and index option and do a search on `queries.' 

Delivered Queries 
The Query menu also offers some standard queries developed based on past use of the 
monitoring data. These queries are all shown in datasheet view and should not be 
modified. You can export the data generated from a query into another application for 
further statistical or graphical analysis. 

There are several existing queries packaged with the application. Refer to Appendix B to 
determine if the existing queries will meet your data analysis needs. 

Exporting Queries 
The records contained in a query can be exported to any number of file types. Exporting 
queries is a similar process for any query you create. The following example 
demonstrates how to export the recordset defined in the query `Average Cover Per Site.' 

Select the Query Data menu option from the Main menu and then click the query named 
Average Cover Per Site. Since this query can be built based on several criteria, a number 
of Parameter Value dialog boxes will appear that require user input. The first dialog box 
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is the community type. If you want the query to contain only a single plant community, 
type it into the box. If you want all plant communities, place an asterisk in the box like 
the example demonstrates, click OK or hit the Enter key. 

Step 1 

Enter Parameter Value 

Enter Community Type - Example Mesquite 

OK Cancel 

The next parameter value that needs to be entered is site name. You can specify any 
number of sites but you must place a value in this box. If you do not place a value in 
this box, your recordset will be empty. The following example is requesting all sites be 
returned with in the query. Once you have entered the site names, click OK or hit the 
Enter key. 

Step 2 

Enter Parameter Value 

Enter Site Names Separated by Commas 

I a,b,c,d,e 

OK I Cancel 

The next two dialog boxes (See Figures 14 and 15, page 25) ask for beginning year and 
ending year. Type in the first year and last year of data you would like to have returned 
in your query, click OK or hit enter. 

Figure 10 depicts the recordset returned by the query, there are 99 records in this 
particular example. 

Figure 10 
Fie Edt View insert Fg,rmat Records Tods Vrndow Help 

E- ® dim Ef? zi:1 %53 ea- 
`,1 Average Cove! Pei Site Select 17uciy REIM =1 Average Cover '0 

I Acacia greggii 1999 Hymenoclea- dominated Terrace 3 12% 
A Acacia gregge 1999 Mesquite Bosque 853% A Ambrosiaambrosioides 1999 Rtpanan Woodland 0 01% 
A Bacchans salicifolia 1999 Ripanan Woodland 1 19% A Bacchans sahctfolta 1999 Rock Channel Island 8 05% 
A Bacchans salicifolia 1999 Rocky Bank 22 64% A Bacchans sarothrotdes 1999 Ripanan Woodland 0 87% 
A Bacchans sarothrotdes 1999 Rock Channel Island 0.72% 
A Bnckellta califomica 1999 Riparian Woodland 0.87% 
A Cettts pellicle 1999 Riparian Woodland 0.29% 
A Cettts reticulate 1999 Hymenoclea -dominated Terrace 21 75% 
A Cettts reticulate 1999 Mesquite Bosque 22 43% u A Celtis reticulate 1999 Ripanan Woodland 6 61% A Cab's reticulate 1999 Rocky Bank 7 01% 
A Condalta warnocke 1999 Hymenoclea- dominated Terrace 0 02% 
A Candela warnocke 1999 Mesquite Bosque 2 68% 
A Ferocactus wislizentt 1999 Mesquite Bosque 0 27% 
A 

r 

F r¢ yoLame 1000 Ma¢m,no Rn¢nna n W1% 
Record: 4 1 I or 99 l 
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To export this query, select Save As /Export from the File menu. 

Step 3 

File Edit View Insert Format Records Tods 

D New Database... Ctrl +N 
ti men Database... Ctrl +C 

Get External Data 

Close 

aave ftrl+S 
Save As/Export... 

Save As HTML 

Page Setg3... 

-a Print Preview 

-a Print. 

Database Properties 

Ctrl +P 

1 G: luserlFeicialRinconcreektvegetation 

= G: l user lFeicialRinconcreeMdat a 

3 G:\userlFeiciajRirxoncreekEFrrn5rnp97 

4 G: \user\Feicia\Rinconcreek\MILAGE97 

Exit 

I FravinHC NPlntma 
Record: 141 I 1 I of 99 

Window Help 

ZlKl 7:1 D - I,J 

1113© 
I Date By Year I Community Type I Average Cover 
1999 

1999 

1999 

Hyrnenoclea- dominated Terrace 
Mesquite Bosque 
Riparian Woodland 

3 12% 

Ú 53% 
001% 

1999 Riparian Woodland 1 19°.% 

1999 Rock Channel Island 0 05% 
1999 Rocky Bank 22 64% 
1999 Riparian Woodland Oúr''% 
1999 Rock Channel Island 0 72% 
1999 Riparian Woodland 0 07% 
1999 Riparian Woodland 0 29% 
1999 Hymenoclea- dominated Terrace 21 75% 
1999 Mesquite Bosque 22 43% 
1999 Riparian Woodland 661% 
1999 Rocky Bank 7 01% 
1999 Hymenoclea- dominated Terrace 0 02% 
1999 Mesquite Bosque 2 60% 
1999 Mesquite Bosque 0 27% 
lqqq 15iPCII +P Rncri'p n 

Select the option `To an External File or Datable' in the Save As dialog box, click OK. 

Step 4 
1999 

1999 

sides 1999 

a 1999 

a 1999 

a 1999 

ides 1999 

ides 1999 

a 1999 

1999 

1999 

1999 

1999 

1999 

1999 

1999 

nii 1999 
ggq 

of 99 

Hymenoclea -dominated I errace 

Mesquite Bosque 
Riparian Woodland 
Riparian Woodland 

Save As... 

- Save Query 'Average Cover Per Site 

6- To an External File or Database 

C Within the Current Database as 

lGr Nafiie 
( 

Average Cover Per Nte 

OK I 

Cancel I 

Hymenoclea- dominated Terrace 0.02% 
Mesquite Bosque 2.68% 
Mesquite Bosque 0.27%; 
ruloeriiiito Rnxriiio nnno 
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MS Access provides many options for the type of file you can export. This example is 
exporting the query to an MS Excel 97 format. Navigate to the directory you would like 
your file saved, rename it (if necessary), and click Export. You have to answer the 
questions in the Parameter Value dialog boxes again so your exported file contains the 
appropriate records. 

Step 5 
Save Query 'Average Cover Per Site' In ©© 
Save in: îßl (G) 

Recyder 

user 

J 171:de 
Export 

Cancel 

Fie Came: (Average Cover Per Ste. xis 

Save as type: 

J 
Microsoft Excel 97 ( *.xis) 

.dBASE IV ( *. dbf) 
Not al fie type Microsoft Excel 3 ( *.xis) 
Access, Chang Microsoft Excel 4 (*.xis) 

Microsoft Excel 5-7 *.xls 

Microsoft FoxPro 2.0 ( *,dbf) 

Setup program, dkk Add/Remove, Data 
e 97 VakiPack. 

You will now be able to open this file in the appropriate software program. 

To close the query and return to the monitoring menu, click the `X' on the upper right of 
the query. 

Exporting Cover or Density Data Directly to Excel 
Another developed function will Export a query for cover and density data (based on 
input parameters) to an Excel spreadsheet in a format that facilitates using Excel's paired 
t -test data analysis function. To use this tool, select the Query Data menu option and 
either Export Cover Data to Excel or Export Density Data To Excel. You will need to 
input the same parameters as discussed above. The form shown in Figure 11 will appear 
on screen. Select the Output to Excel Command Button. This button will launch the MS 
Excel application with a worksheet that includes your queried data. NOTE: In order for 
this command to work, you must have MS Excel installed on your computer. 
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Figure 11 

ExportCoverDataToExcel : Form 

I EXPORT COVER DATASHEET I Close Form 

Plot: Species Name: 1993 Cover: 1999 Cover: 

-1-1 IAcacia greggi 0 30 0 163 

IE1-1 IProsopis velutina 0 76 0 711 

1E1-2 IAcacia greggi 0 076 0 163 

1E1-2 IHymenociea monogyra 0 024 - 
IE1-0 ILycium andersonii I 0 023 

1E1-2 IProsopis velutina 0 94 0 793 

IE1-3 (Acacia greggii 0 151 0 309 

IE1-3 IProsopis velutina 0 668 0 650 

Output To Excel 
l 

1 liI 1 of 28 
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Update Chart 
Button 

Section Four - Graphs and Reports 

Graphs 
Graphs and Reports allow the researcher to visually examine their data. Currently, there 
are graphs for viewing average cover and density, stream morphology, and ground water 
data. These objects are accessible through the main menu option entitled Graphs and 
Reports. 

Stream Morphology 
The Stream Morphology graph takes data from the query `stream morph data query' that 
is filtered by the name of the transect. This query uses data from the Stream Morphology 
table so every time this table is updated, the graph will display those changes. 

Once the Channel Morphology menu item from the Graphs menu is selected, a dialog 
box will appear that asks the user to input the name of the transect for viewing. Type in 
the name of the transect of interest and select OK. Figure 13 displays a copy of what 
appears on screen. 

Figure 12 
Transect Name 
Text Box 

Transect Name ransect D2 Update Chart Close Chart 

Stream tutor hole - Transed D2 

Chart Title 

1)6r 

S66.5 

Bii 

1165.5 

K5 

--4"- 664.5 

664 

663.5 

1163 

552.5 " 4`e ,tts ` r41+a4é` (9fi 
Distance From Left Monument (m) 

In this example, the chart is displaying the data from Transect D2. To update the chart 
title, enter the transect name in the text box and click the Update Chart button. 

Average Cover 
To view data for average percent cover of a particular plant community by site, select the 
Average Cover Per Site menu option. The chart receives data from the Average Cover 
Per Site query which ultimately receives data from the Cover_Input table. The data is 
filtered by plant community, site name, and year so the user has to respond to several 
Parameter Value dialog boxes once the menu item is selected. 
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The plant community selection dialog box appears first and is shown in Figure 13. You 
do not have to type the full plant community name - the first few letters with an asterisk 
will suffice, click OK or hit enter. 

Figure 13 

Enter Parameter Value Q 
Enter Community Type - Example Mesquite 

mes *j 

OK 
I 

Cancel 

The next dialog box will ask for the name of the site. Type is one site name only, click 
OK or hit enter. 

Figure 14 
Enter Parameter Value Q 

Enter Site Names Separated by Commas 

el 

OK Cancel 

The next two dialog boxes (Figures 15 and 16) ask for beginning year and ending year. 
Type in the first year and last year of the sampling periods you would like to view, click 
OK or hit enter. 

Enter Beginning Year - Example: 1993 

1 19931 

OK I Cancel l 

Figure 16 

Enter Parameter Value Q 
Enter Ending Year 

19991 

OK 
I 

Cancel 



Figure 17 displays the graph that is produced. To update the chart title, enter into the text 
box the title you would like the chart to have and click the Update Chart button. 

Avi.ulr, I:ovcr i'er Silr. I:hnrl I mm 

Chart Title: 'Average cover, Mesquite Bosque, Sde E Update Chart I pose Chart I 

Average cover, Mesquite Basque, Site E 

se.s% 

NJ% 

79.5% 

NJ% 

i 

59J% 

1 49J% 
a. 

39..9% 

19..9% 

19.9% 

5.9% 

7993 
7999 

Ands AVOW Celis pie Chiapas ideo Lynam Pre.epi. Zixtpda 
aeeoit aneseene breads munuarrs anderaoni .elidine aoaree.ae 

Specie. Nane 

Average Density 
To view data for average percent cover of a particular plant community by site, select the 
Average Density Per Site menu option. The chart receives data from the Average 
Density Per Site query which ultimately receives data from the Densityinput table. The 
data is filtered by plant community, site name, and year so the user has to respond to the 
same Parameter Value dialog as the Average Cover Chart. 

The resulting chart is displayed in Figure 18. 
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Figure 18 
Average Density Per Site Chart - Form 

Chart Title 'Average Density. Mesquite Bosque. Site EI Update Chart I Close Chart 

O 

Average Density, Mesquite Bosque, She E 

788 

999 

NO 

498 

301 

259 

199 

9 ,..._._... 

Acacia greg9il Maples 
tanesCerw 

Colds pollee Uyrnenocksa 
monogyra 

Species Name 

Lyciun Prosapia 'eludes 
arMarsonï 

01993 
1999 

Once again to update the chart's title, enter into the text box the title you would like the 
chart to have and click the Update Chart button. 

Ground Water Data 
To view data for ground water elevation, select the Ground Water menu option on the 
Graphs menu. The chart displays data located in the GW- Elevation table so every time 
the table is updated, the new data will be reflected in the chart. This data is not currently 
being filter based on criteria so every well is represented in the chart. Figure 19 displays 
the Ground Water Elevation Chart. 

Figure 19 
Ground Water Chart 

Chart Title Update Chart Close Chart 

939 

919 

959 

939 

919 

Ground Water Elevation 

!t' 1tdi,,t`c' w.1`' ,,t.9T"`,@' 11't{1,},t 

Dale 

WdNumber 

-s-2 
3 -4 
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Again, to update the chart's title, enter into the text box the title you would like the chart 
to have and click the Update Chart button. 

There are many other types of graphs available with MS Access. Form more 
information, search for `graphs' in the help index. 

Reports 
This application provides some summary reports for viewing and checking your data. To 
access these reports, select the Reports menu item on the Graphs and Reports menu. 

Average Cover Per Site Report 
This report ultimately receives data from the Cover_Input table so updates to this table 
will be reflected in the report. To view this report, select Reports from the Graphs and 
Reports menu and click Average Cover Per Site. The information in the report is 
grouped by year, site, and plant community. Since this report uses the Average Cover 
Per Site query, it contains the same criteria and the user must respond to the same 
Parameter Value dialog boxes. Rules for entering text into these boxes is the same as for 
running the query (see Section Four). Once the information in entered, the report will be 
displayed and you can view it on screen or print a hardcopy. 

Average Density Per Site Report 
This report ultimately receives data from the Density_Input table so updates to this table 
will be reflected in the report. To view this report, select Reports from the Graphs and 
Reports menu and click Average Density Per Site. The information in the report is 
grouped by year, site, and plant community. Since this report uses the Average Density 
Per Site query, it contains the same criteria and the user must respond to the same 
Parameter Value dialog boxes. Rules for entering text into these boxes is the same as for 
running the query (see Section Four). Once the information in entered, the report will be 
displayed and you can view it on screen or print a hardcopy. 

Custom Reports 
A report can be generated using any table or query in the database. Graphs can also be 
embedded in reports for a graphical representation of the data. To generate a custom 
report, select Create Custom Report on the Reports menu. This will launch the Report 
Wizard that provides several different report options. The one you choose will depend on 
the type of information you would like to derive from the data. The following example 
uses the Trunk Diameter query to generate a report that lists the number of trunks found, 
per trunk diameter size for a specific species. 

The first screen on the Report Wizard allows you to select the type of report you would 
like to create and the table or query that has the data you want reflected in the report. 
This example uses the Report Wizard so certain fields in the query can be selected and 
summarized. It is also using an existing query called Trunk Diameter (for information on 
this query, see Appendix B). 
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Step 1 

New Report 8© 

This wizard automatically 
creates your report, based 
on the Fields you select. 

Choose the table or query where 
the object's data comes From: 

Desi 
Re sort Wizard 
AutoReport: Columnar 
AutoReport: Tabular 
Chart Wizard 
Label Wizard 

Stream Morphology 
Stream Morphology Query 
Switchboard Items 
Transect 

71, Trunk Diameter_Crosstab 
TrunkDiameterPerSite 
TrunkDiameterPerSite_Crossd 
Wells 

Once you have selected the type of report you want to generate and the appropriate table 
or query, click OK. The following form will appear on screen. 

Step 2 
Report Wizard 

Tables /Queries: 

(Query: Trunk Diameter 

Available Fields: 

J 
Plot Name 

Which fields do you want on your report? 

'r'ou can choose from more than one table or query. 

Selected Fields: 

Site Name 
Year 
Community Type 
Species Name 
Trunk Diameter (cm] 

Cancel 1 I Next> 
I 

brush I 

This form allows you to enter the field names from the query or table you want included 
in your report. This example uses the fields shown in the Selected Fields box. Once you 
have completed adding field, click Next. 

The next form will ask if you want to add any grouping levels to your report. To group 
field, select them then click the arrow to place them in the grouping box. 

31 



Step 4 
Report Wizard 

To remove a grouping level that you 
added: click on it, then click <. 

Count 

Grouping Options ... 

Priority 

Site Name, 

Community Type 

Species Name 

Year 

Trunk Diameter (cm).. Count 

Cancel <Back Next> I 

This example indicates that we have added four grouping levels: Site Name, Community 
Type, Species Name, and Year. Once you have selected the fields to group, you can click 
Grouping Options to further customize your report. When you have finished with 
grouping, click Next. The following screen appears. 

Step 5 

Report Wizard 

What sort order and summary information do you want for detail records? 

You can sort records by up to four fields, in either 
ascending or descending order. 

1 a 3 4 

A zal 
211111111111 

A 
i 
Z 

21 

3 

4 

Summary Options .. 

Cancel J < Back l Next> 1 Finish 
! 

This form allows for sorting and summing of the records in the report. Select Summary 
Options to see what types of options are available. This example does not include any 
summary options, click Next. 
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You can now select the formatting option for your report. There are several to choose 
from. This example uses the Align Left 2 option. Once you have chosen formatting for 
your report, click Next. 

Step 6 

How would you like to lay out your report? 

xxxxxxxxx 
X7IXR XIIXX xXrrrr XXXII XXXII 

xxxXx xxXxX wIXxx xxoxx xxxxx 
xwixx xxxxx VOW xxxxX X4txX 
wrxxx xxxxx xrxxx xxxxx xxxxx 
rxxxx xxxxx xxxox xxxxx xxxx 
wIXXx XXXXX XXxxX x%XXX »:XXX 
waxx xxxxx wrxxx xxrorX wrxxx 
xKxxx xxXxx WW1 xxxxx wIXxx 

Layout 

Stepped 

r- Block 

r- Outline 1 

r- Outline 2 

Align Lek 1 

r Align Lek 2 

Orientation 

r Portrait 

r- Landscape 

Fi Adjust the field width so all fields 

fit on a page. 

Cancel < Back I Next > I Finish 
I 

The next step is to select a report style. 

Step 7 

Report Wizard 

What style would you like? 

rorxxxxx 

' 

xxXX XXXX XX 7IXXx XXXX 
xxxxx xxxxx - . . . .. ... .. 

Title 
Label front Detail 

IControl from Detail 

Bold 
Casual 
Compact 
Corporate 
Formal 

Soft Gray 

Cancel I <$adc I hext > 
I 

finish I 

This example uses the Formal Style. Once you have selected a style, click Next. Type in 
an appropriate report title and click Finish. The report will appear on your screen in print 
preview mode (Figure 20). 
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Figure 20 
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You will notice that some text is truncated. To fix this, you can edit the objects in the 
report by selecting the Design Builder tool in the upper left -hand corner of the toolbox. 
Figure 21 depicts the Design Builder view. To size the text box that holds the 
community type field, select it with the mouse and drag it to the desired size. 

Figure 21 
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To view your revisions, select the Print Preview tool that now appears in the upper left - 
hand corner of the toolbox. You can now see the entire name of the plant community 
(Figure 22). 
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Figure 22 
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There are many other aesthetic adjustments you can make to the form using the Design 
Builder. Form more information on customizing reports, type `reports' in the help index. 
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Section Five - Database Design and Revision 

This database has been normalized to provide an application that reduces redundancy and 
facilitates revision to the monitoring design. A relational schema depicting how each of 
the tables relate to one another is shown in figure 23. Table descriptions and their 
associated relations can be found in Appendix A. Currently, the database contains six 
tables that hold raw field data (Cover_Input, Density_Input, Stream Morphology, Stream 
Flow, Sediment Movement, GW- Elevation), four tables that describe the monitoring 
project design (Site, Transect, Plot, Wells), three lookup tables (Community, Species, 
Plot Numbers) and two tables that were created to handle data from first sample period 
(1993Plot Info, 1993Plot Numbers). All of these tables are contained in an MS Access 
database called data.mdb. 

All other objects that make up the application (Forms, Queries, Charts, Reports) are held 
in another MS Access database called monitoring.mdb. The data tables are linked to the 
monitoring.mdb to facilitate back up and revision to both Access database files. 
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Revising Monitoring Design Tables 
If the researcher would like to make a revision to the monitoring design, a menu option is 
provided to facilitate this task. The options under the `Revise Monitoring Design' menu 
are: Site Information, Transect Information, Plot Information, and Well Information. The 
Site Information menu option would be used to edit or add information to the Site table. 

The application includes input Forms to facilitate revision to the underlying tables of the 
monitoring design. You can revise the site, transect, plot, or well data contained in these 
tables to reflect revisions to the monitoring design. For example, if a new site is added to 
the monitoring project, select the Revise Monitoring Design option on the Main menu 
and select Site Information. An input form will appear on screen (Figure 24). 

Figure 24 
Revise Site Info 

ADD NEW SITE INFORMATION Close Form I 

Site Name 111- 

Location 

Owner 

Site-id 1 

Upstream of Schultz Property 

iWilliarn Martin Property #2 

Record: Itljj I 1 I1,1 lfil or 5 

There are currently five sites along the Rincon Creek where data is collected. To add 
another site, click the record navigator arrow with the asterisk. A new record with blank 
fields will be displayed. Since the Site -id is the Primary Key in this table, its field value 
is automatically calculated. Add the remaining site information in the appropriate fields 
and close the form. Editing of the other tables in this menu item entail a similar process. 
Before changes to the monitoring design is undertaken, it is recommended you 
familiarize yourself with the relational design so that the proper value is placed in 
each of the table's fields. 

Revising Lookup Tables 
Two lookup tables exist in the monitoring application to facilitate input and reduce errors 
(see Figure 23). To revise these tables, select the Main menu option Revise Lookup 
Tables and then select the table you would like to revise. Add any new species found at 
the site or a new plant community that has been defined. Figure 24 is an example of the 
Form displayed on screen when the Community Table is selected from the Revise 
Lookup Tables menu. 
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Fi 
Revise Community Info 

! ADD NEW COMMUNITY INFORMATION 
1 

Close Form 

Community_ID Description 

1 'Mesquite Bosque 

2 'Riparian Woodland 

3 'Rock Channel Island 

4 'Rocky Bank 

5 IHymenoclea-dominated Terrace 

6 'Thornscrub 

7 'Secondary Channel 

8 'Ecotone Between Riparian Woodland & Thornscrub 

Record: 11 
I 

t II I1d of 9 

To add a new record to this table, select the record navigation arrow with the asterisk. 
The Community -ID field is the Primary Key so data will be automatically added. Type 
in the description of the new plant community and close the form. The new plant 
community is added to the database. 
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Section Six - Monitoring Project Documentation 

Documentation is imperative to successful and intelligent use of the data by people other 
than those who were involved in data collection. The database application provides input 
forms to update information on methods, publications, and researches involved in 
monitoring Rincon Creek. The application also provides a way to access legacy 
information created from previous sampling periods. 

The input forms provided are similar to those created for all other sections. 

Publications 

The publications input form provides entries for title, date, and type of publication. 
There is also a subform that filters the author's table to show those authors that 
contributed to the publication. When adding a new publication, first enter the Title, Date, 
and Type and then use the Author Subform to fill in the author. If the author is a person 
who has previously contributed to a publication, they will be available in the pull -down 
list. If the publication includes a new author, double -click the author's subform to add a 
new name to the Author Table. 

Author's Subform 

Methods 

U pdatePublic ationsT able 

Ti 

UPDATE PUBLICATIONS Close Form 

(Monitoring Riparian Ecosystems: An Inventory of Riparian j 
Habitat Along Rincon Creek Near Tucson, Anone! 

Date: 114' 7 

Type: 

Authows: 

INI'S Technical Report 

Author(s) Name 
Bnggs, Mark 

hmtd, Mary 
Halvorson, William 

Record: u. lr Il of 2 

The Methods Table documents the methods used for data collection during each sample 
period. Updating this table is the same as all other tables. 

Researchers 

The Researcher Table holds information pertaining to the people involved with each 
sample period and provides a history of contact personnel. 
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APPENDIX B - TABLE DESCRIPTIONS 



1993Plot Numbers Table 

This table is used to calculate averages for the various parameters from the 1993 sampling period 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

Relationships 

7/4/00 
7/4/00 

4 

Name Data Type Length Description 
PlotNum -id Number (Long) 4 Primary key 
Site -id Number (Long) 4 Foreign Key 
Community -id Number (Long) 4 Foreign Key 
No of Plots Number (Long) 4 Number of Plots for each Community Type by Site 

Primary Table 

Site 

Site -id 

Foreign Table 

1993P1ot Numbers 

Community 

ICommunity-id 

Site -id 

1993Piot Numbers 
0o 

Community -id 

Page 1 



1993 Plot Info Table 

This table holds information describing Plots included in the monitoring project for the 1993 sampling period 
Note: This plot information is only used for 1993 data - see the Plot table for current plot information 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

6/23/00 
713/00 

55 

Name Data Type Length Description 
Transect -id Number (Long) 4 Foreign Key 
Plot -id Number (Long) 4 Primary key 
1993 Plot Name Text 5 1993 descriptive name of plot 
Plot Name Text 5 Descriptive name of plot 
Community -id Number (Long) 4 Foreign Key 
Area (sq m) Number (Double) 8 Area of Plot in square meters 
Length (m) Number (Double) 8 Lenght of plot in meters 

Relationships 
Primary Table Foreign Table 

1993 Plot Info 

1 
00 

Cover -Input 

Plot -id Plot -id 
1 

1993 Plot Info Density_Input 

Plot -id 

Community 

Community -ID 
1 

Plot -id 

1993 Plot Info 

ICommunity-id 

Page 2 



1993Stream Flow Table 

This table holds raw stream flow data from the 1993 sample period 
NOTE: Data is not comparable to the 1999 sample period since data capture methods differed 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

Relationships 

6/20/00 
7/3/00 

10 

Name Data Type Length Description 
ID Number (Long) 4 Primary key 
Site -id Number (Long) 4 Foreign Key 
Date Date/Time 8 Date of data collection 
Slope (m /m) Number (Double) 8 Slope 
Roughness factor (n) Number (Double) 8 Roughness factor 
Cross sectional area (m "2) Number (Double) 8 Cross sectional area 
Hydraulic radius "2/3 Number (Double) 8 Hydraulic radius 
Depth (m) Number (Double) 8 Depth 
Discharge (m "3 /s) Number (Double) 8 Discharge 
Comments Text 100 Comments 

Primary Table 
Site 

Site -id 1 

Foreign Table 
1993Stream Flow 

°O Site -id 
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Community Table 

This is a look up table that describes plant communities found along Rincon Creek 

Properties 
Date Created: 3/17/99 
Last Updated: 7/3/00 
Record Count: 9 

Columns/Fields 
Name Data Type Length Description 
Community-ID Number (Long) 4 Primary key 
Description Text 60 Description of Community Type 

Relationships 
Primary Table 

Community_ 

Community-ID 

Community 

Community -ID 

Community 

ICommuni -ID 

1 

Foreign Table 

Plot Numbers 

ICommunity -id 

Plot 

Community-id 

1993 Plot Numbers 

Community -id 
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Cover Input Table 

This table holds raw cover data collected for the monitoring project 

Properties 
Date Created: 4/21/99 
Last Updated: 7/3/00 
Record Count: 1105 

Columns/Fields 
Name Data Type Length Description 
ID Number (Long) 4 Primary key 
Plot -id Number (Long) 4 Foreign Key 
Species -id Number (Long) 4 Foreign Key 
Begin (m) Number (Double) 5 Point where a species first intercepts the transect line 

End (m) Number (Double) 8 Point where a species terminates its intercept with the transect line 

Date Date/Time 8 Date of data collection 

Relationships 
Primary Table 

Plot 

Plot -id 

Species 

Species-id 

Foreign Table 

Cover -Input 

Plot -id 

Cover Input 

Especies -id J 
1993 Plot Info Cover -Input 

I Plot -id 11 ¡Plot -id 

Page 5 



Density_Input Table 

This table holds raw density data collected for the monitoring project 

Properties 
Date Created: 4/21/99 
Last Updated: 7/3/00 
Record Count: 5905 

Columns/Fields 
Name Data Type Length Description 
ID Number (Long) 4 Primary key 
Plot -id Number (Long) 4 Foreign Key 

Species -id Number (Long) 4 Foreign Key 

Trunk Diameter (cm) Number (Double) 8 Documented diameter (in centemeter) of a species 
Date Date/Time 8 Date of data collection 

Relationships 
Primary Table 

Plot 

IPlot -id 00 

Species 

ISpecies -id 
1 00 

Foreign Table 

Density_Input 

Plot -id 

Density_Input 

1993 Plot Info 

Plot -id 
00 

Species -id 

Density_Input 

Plot -id 

Page 6 



GW- elevation Table 

This table holds raw ground water elevation data 

Properties 
Date Created: 2/3/00 
Last Updated: 7/3/00 
Record Count: 124 

Columns/Fields 
Name Data Type Length Description 
ID Number (Long) 4 Primary key 
Well Number Text 4 Foreign Key 
Date Date/ Time 8 Date of data collection 
Elevation (m) Number (Double) 8 Elevation of ground water 
Ground_Elev (m) Number (Double) 8 Elevation of ground 

Relationships 
Primary Table 

Wells 

Well Number 

Foreign Table 

w- elevation 

Well Number 
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Plot Numbers Table 

This table is used to calculate averages for the various parameters 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

7/4/00 
7/4/00 

10 

Name 
PlotNum -id 
Site -id 
Community -id 
No of Plots 

Relationships 

Data Tupe 
Number (Long) 
Number (Long) 
Number (Long) 
Number (Long) 

Lenath Description 
4 Primary key 
4 Foreign Key 
4 Foreign Key 
4 Number of Plots for each Community Type by Site 

Primary Table 

Site 

Site -id 

Community 

Community -id 

Foreign Table 

Plot Numbers 

LSite -id 

Plot Numbers 

Community -id 
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Plot Table 

This table holds information describing Plots included in the monitoring project 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

3/3/99 
7/3/00 

84 

Name Data Type Length Description 
Transect -id Number (Long) 4 Foreign Key 
Plot -id Number (Long) 4 Primary key 
Community -id Number (Long) 4 Foreign Key 
Plot Name Text 5 Descriptive name of Plot 
Area (sq m) Number (Double) 8 Area of Plot in square meters 
Length (m) Number (Double) 8 Lenght of plot in meters 

Relationships 
Primary Table Foreign Table 

Plot Cover -Input 

¡Plot -id 1 00 IPlot -id 

Plot 

Plot -id 

Community 

Communi -ID 

Transect 

Transect -id 

1 cX 

1 

1 

Density_Input 

Plot -id 

Plot 
00 

Community -id 

ao 
Plot 

Transect-id 

Page 9 



Site Table 

This table holds information describing the sites included in the monitoring project 

Properties 
Date Created: 2/20/99 
Last Updated: 7/3/00 
Record Count: 5 

Columns/Fields 
Name Data Type Lenath Description 
Site -id Number (Long) 4 Primary key 
Site Name Text 3 Descriptive name of site 
Location Text 120 Location of site 
Owner Text 60 Property owner 

Relationships 
Primant Table 

Site 

Site -id 
1 00 

Site 

Site -id 

Site 

Site -id 

1 00 

Foreign Table 

Plot Numbers 

Site -id 

Stream Flow 

1 oC, 

Site -id 

Stream Flow 

Site -id 
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Species Table 

This is a look up table that describs species found along the Rincon Creek 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

4/21/99 
7/3/00 

34 

Name Data Time Length Description 
Species -id Number (Long) 4 Primary Key 
Species Name Text 40 Scientific species name 
Common Name Text 40 Common species name 

Relationships 
Primary Table 

Species 

Species 

Especies -id 

Foreign Table 

Cover-input 

1 O° (Species -id 

Density_Input 

Species-id 
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Stream Flow Table 

This table holds raw stream flow data 
NÖTE: Data is not comparable to the 1993 sample period since data capture methods differed 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

Relationships 

6/20/00 
7/3/00 

17 

Name Data Type Length Description 
ID Number (Long) 4 Primary key 
Site -id Number (Long) 4 Foreign Key 
Location Text 120 Location of gauge 
Date Date/Time 8 Date of data collection 
Total Area (sq ft) Number (Double) 8 Total area in square feet 
Mean Velocity Number (Double) 8 Mean velocity in feet per second 
Discharge Number (Double) 8 Discharge in cubic feet per second 
Comments Text 200 Comments 

Primary Table 

Site 

ISite -id 

Foreign Table 

Stream Flow 

Site -id 

Page 12 



This table holds raw stream morphology data 

Properties 

Stream Morphology Table 

Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

6/9/00 
7/4/00 

1471 

Name 
ID 
Transect -id 

Distance From Left Monument (m) 

Elevation (m) 
Date 
Comments 

Relationships 

Data Time 
Number (Long) 
Number (Long) 

Number (Double) 

Number (Double) 
DateTme 
Text 

Length Description 
4 Primary key 
4 Foreign Key 

8 
The distance, in meters, from the permanent monument located on the 
southside of the stream corridor 

8 The documented ground elevation, in meters 
8 Date of data collection 

200 Comments 

Primari Table 

Transect 

ITaansect-id 
11 

Foreign Table 

Stream Morphola 
°O ITransect -id 
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Transect Table 

This table holds information describing Transects included in the monitoring project 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

2/20/99 
7/3/00 

20 

Name 
Site -id 
Transect -id 
Transect -Name 
Comments 

Relationships 

Data Type 
Number (Long) 
Number (Long) 
Text 
Text 

Length Description 
4 Foreign Key 
4 Primary key 
3 Descriptive name of Transect 

40 Property owner 

Primary Table 

Site 

Site -id 1 CC> 

Transect 

Transect-id 
1 

Foreign Table 

Transect 

Site -id 

Plot 

Transect 

Transect-id 
1 

Transect-id 

Stream Morphology 

Transect -id 
CC, 

Page 14 



This is a look up table holding well information 

Properties 

Wells 

Date Created: 6/20/00 
Last Updated: 7/3/00 
Record Count: 4 

Columns/Fields 
Name Data Type Length Description 
Well Number Number (Long) 4 Primary key 
Name Text 50 Descriptive name of well 
Description Text 50 Location of well 

Relationships 
Primary Table Foreign Table 

Wells -elevation 

Well Number Il °O Well Number 
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Authors Table 

This table holds information for the Authors who have created publications about the project 

Properties 
Date Created: 7/27/00 
Last Updated: 7/27/00 
Record Count: 3 

Columns/Fields 
Name Data Type Length Description 
AuthorlD Number (Long) 4 Primary key 
First Name Text 50 First name of the author 
Last Name Text 50 Last name of the author 

Relationships 
Primary Table 

Authors 
IAuthorlD 1 

Foreign Table 

Authors -Details 

°O'Authorl D 
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Author -Details Table 

This is a junction table to support the many -to -many relationship between the Publications and Authors Tables 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

Relationships 

1/15/01 
1/15/01 

7 

Name Data Type Length Description 
Author- DetailsiD Number (Long) 4 Primary key 
AuthorlD Number (Long) 4 Foreign key 
PublicationiD Number (Long) 4 Foreign key 

Primary Table 

Authors 
AuthorlD 1 OC, 

Attributes: Enforced, Inherited 

Publications 

1 

PublicationID 1 00 

Foreign Table 

Authors- Details 
AuthorlD 

Authors- Details 
PublicationiD 

Attributes: Enforced, Inherited, Cascade Delete 
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Methods Table 

This table holds information regarding the methods used to collect each parameter 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

7/27/00 
7/27/00 

3 

Name 
Method -id 

Researcher -id 
Year 
Ground_Water 
Sediment_Flow 
Stream_Flow 
Stream_Morphology 
Vegetation Characteristics 

Relationships 

Data Type 
Number (Long) 

Number (Long) 
Text 
Text 
Text 
Text 
Text 
Text 

Length Description 
4 Primary key 

Foreign Key - links to the researchers table. Uses the 
Name field from the Researchers Table to display 

4 descriptive names 
100 Year of data collection 
100 Type of Data Collection for Ground Water Data 
100 Type of Data Collection for Sediment Movement Data 
100 Type of Data Collection for Stream Flow Data 
100 Type of Data Collection for Stream Morphology Data 
200 Type of Data Collection for Cover Data 

Primary Table 

Researchers 

Researcher -id 1 1 

Foreign Table 

Methods 

Researcher -id 

Page 18 



Publications Table 

This table holds information regarding the publications from the project 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

7/27/00 
7/27/00 

3 

Relationships 

Name 
PublicationiD 
Title 
Date 
Type 

Data Type 
Number (Long) 
Text 
Date/Time 
Text 

Length Description 
4 Primary key 

200 Title of Publication 
8 Date of Publication 

100 Type of Publication, e.g. journal article 

Primary Table Foreign Table 
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Researchers Table 

This table holds information regarding the individuals involved in data colleciton and analysis for the project 

Properties 
Date Created: 
Last Updated: 
Record Count: 

Columns/Fields 

7/27/00 
7/27/00 

3 

Name 
Researcher -id 
Name 
Year 

Principal 

Relationships 

Data Type 
Number (Long) 
Text 
Text 

Yes /No 

Lenuth Description 
4 Primary key 
50 Name of Researcher 
4 FIRST sampling year Researcher was involved in project 

Field to indicate the principal researcher for the sample period, 
1 there can only be one per sample year 

Primary Table 

Researchers 
Researcher -id 1 1 

Foreign Table 

Methods 

Researcher -id 
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APPENDIX C - QUERIES 



View 
Selector 

Queries 

Some queries have been constructed based on summaries of past data. The appendix 
describes those queries, lists the tables that are used, defines the parameters, and depicts 
the query window to enable the user to better understand the relational schema in this 
monitoring application. 

Before the queries are defined, Figure 1 illustrates some of the standard features of the 
Query By Design Window. The window offers the user a nice way to graphically define 
queries. Once the query is graphically defined, MS Access also write the Structured 
Query Language (SQL) statement. You can view the SQL from the query window by 
selecting the SQL view on the tool bar. You can also view the recordset that is returned 
with the query by selecting the datasheet view on the toolbar. 

Figure 1 
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Delivered Queries 

The following information describes the queries that are being delivered with the 
monitoring application. The information is listed in alphabetical order by Query 
Name. The queries beginning with '1993' are not described here but have exactly the 
same design as the queries of the same name without the 1993 prefix. 

Name: All Average Cover Per Site 

Type: Union 

Description: Union query that combines data from the 1993 and 1999 sampling periods 
after average percent cover calculations have occurred. 

Uses Table(s) /Query: Average Cover Per Site, 1993 Average Cover Per Site. 

Parameters: None 

Query Window: 
Since this is a Union query, only the SQL view is available. 
SQL: 
SELECT * 

FROM [Average Cover Per Site] 
UNION SELECT * 

FROM [1993Average Cover Per Site]; 
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Name: All Average Cover Per Site Crosstab 

Type: Crosstab 

Description: Combines average percent cover data from the 1993 and 1999 sampling 
periods into a cross tab query with the year as fields. The number of years will increase 
as more sampling periods are added. 

Uses Table(s) /Query: All Average Cover Per Site Query. 

Parameters: None 

Query Window: 
i' All Average: Coves Per Sae I:ruslaG Gw >l,d! IJueiy 

Site Name 

Species Name 

Date By Year 

Community Type 
Average Cover 

Fief 
Tables 
Tolet 

Croate 
Sat 

Cderie: 
or 

Sie Name Spezis Name Como* Type Date By Year The Value: Average Average Cover Ave -- 
AI Average Cover F AI Average Cover F AI Average Cover F AI Average Cover F Al Average Cover F AI Average Cover F 

Group By Group By Group By Group By Fist Avg 
Row Hearing Row Hearing Row Hearing Column Hearing Value Row Hearing 

e1 1 

.r- 
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Name: Average Cover Per Site 

Type: Select 

Description: Query that calculates average cover per site for all sampling periods that are 

comparable. The parameters include community type, site name, and year. Community 
type must include text but an * can be used to view all community types. Site can be left 

blank to return all five sites. The date fields must be completed. 

Uses Table(s) /Query: CoverBySpecers Per Site, Plot num query 

Parameters: Plant Community Type 

Query Window: 
Average Covai Pei Site Select Ifumy 

Ste Name 

Species Name 

Deft By Year 

Commuvty Type 
Total %l=over 
Ste Name + Community Type 

41 I 

Field: 

Table: 
Sat 

Show. 
Criteria: 

PlotNurn -id 

Ste Neme 

Description 
Ste Neme + Community Type 

No of Plots 

Site Name SpeaesName Date By rear Community Type Average Cover ¡Total ryCovmui No of Plots' 

CoverBvSpeaes Pe CoverBvSpeaes Pe CoverBySpectes Pe CoverBySpecres Per Site 

o 
Lice [Enter Camxrrty Type Example Mesgiite Bosquet 
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Name: Average Density Per Site 

Type: Select 

Description: Query that calculates average density per site for all sampling periods that 

are comparable. 

Uses Table(s) /Query: Density Per Site, plot num Query 

Parameters: None 

Query Window: 
al Average Density Per Site . Select Query so © 

Site Name 

Species Name 

Date By Year 

Community Type 

Sum Of Density /ha 

Site Name + Community Type 

PlotNum -id 

Site Name 

Description 

Site Name + Community Type 

No of Plots 

Field: 

Table: 
Sat: 

Show: 
Criteria: 

or. 

Site Name Species Name 
Density Per Site 

Community Type 
Density Per Site 

'rear Date By Year Average Density. [Sun Of Density/ha /TNo of Plots] 

Density Per Site Density Per Site 

Fil ei © 2 2 

41 I 
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Name: CoverBySpecies 

Type: Select 

Description: Base table for calculating percent cover for every record in the Cover_Input 
table that is comparable over the life of the project. 

Uses Table(s) /Query: Site, Transect, Community, Plot, Cover Input, Species 

Parameters: Only uses Cover_Input records from 1993 for sites D and E. Uses all 
records from the 1999 sampling period. The criteria is set up in this way since sites B 

and C (formerly sites A and B) from sample period 1993 are not comparable to the 
data from the 1999 sample period. 

ry Window: 

grid 
Site Name 

location 
!)vale 

Mra 
Steid 
Trussed-id 
Transact -Name 
Comments 

co 

::. 
Trefsect-ld 
ea tid 
comma -Ay-Id 
Plot Name 

Aree (sp m) 

Length (m) 

ID 
Ptotid 
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Be¢l (m) 
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II!!!!!!MINI 

id 
Species Name 
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Field 
Tablet 
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Show. 
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or 
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Auer Ascent 
sa JE1__. 

<t)1 i119911 

"A" Or "B" Of "C" Di'T)"Or'E" >1t1/11991t 

11 

NOTE: The relationship lines connecting the tables show the type of relationship 
that exists between the tables. The `l' indicates the table is the one side of the 
relationship. The 'oo' indicates the table is the many, side of the relationship. 

e 
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Name: CoverBySpecies Per Plot 

Type: Select 

Description: Aggregate, by plot, of the CoverBySpecies query. If the Site Name 
parameter is left blank, all records are returned. However, the year parameters must be 
completed. 

Uses Table(s) /Query: CoverBySpecies 

Parameters: Beginning and Ending year and Site Name. The Site Name parameter uses 
some VBA code so that several site names can be input at one time (see Module 
basInParam). 

Query Window: 
&F,r CoverBySpecies Per Plot Select Query SD© 

Ste Name 
Plot Name 

Speáns Name 

Date 
Carmru ity Type 
Beg, (m) 
End (m) 
Cover (m) 

_over 

Field. 

Table. 
Tolal 
Sort- 

Show 
t.ntena. 

OU 

Site Name Plot Name Speeres Name Date By Year FormatSIICo Community Type Sum Of »Cover HC InPatannite Name = 
CoverEySpecres C:overBySpeaes CoverBySpeaes Cover:1,Speaes CoverBySpecras _ 
Group Ey Group By Group By Group By Group By Sun Group By 

O ® ® ® ® ® 
Between IErrtm BegarrtpYee True 

i[< 
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Names CoverBySpecies Per Site 

Type: Select 

Description: Aggregate, by site, of the CoverBySpecies Per Plot query. If the Site Name 
parameter is left blank, all records are returned. However, the year parameters must be 
completed. 

Uses Table(s) /Query: CoverBySpecies Per Plot 

Parameters: See the CoverBySpecies and CoverBySpecies Per Plot queries 

Query Window: 
Coveruv5Peci l'et Site Select Utter,/ eo© 

CoM erB 5 rea Per Plor 

5Re Name 

Plot Name 

Specks Name 

Date By Year 

ConrIUty Type 

Sun Of 4I Cover 

I 

Reif 
Tahle: 
Totet 
Sat 

Show: 
Celeriac 

or 

Ste Name Species Name Date By Year Camnnty Type Total %Cover Sua Ste Name Comma* Typa [Site Name[+[Cc 

CoverBySpemes Pe CovaBySpeaesPe CoverBySpeces Pe CoNerBySpeaes Pe CoveBySpecres Pe 

Group By Group By Gram By Gray By Sun Gram By 

o 
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Name: Density Per Plot 

Type: Select 

Description: Query that calculates density per hectare by plot for all data that is 
comparable over the life of the project. 

Uses Table(s) /Query: SpeciesCounts Per Plot 

Parameters: Only uses Density_lnput records from 1993 for sites D and E. Uses all 
records from the 1999 sampling period. The criteria is set up in this way since sites B 

and C (formerly sites A and B) from sample period 1993 are not comparable to the 
to the data from the 1999 sample period. 

uery Window: 
7=P Dcnsily Pei Plul Select Uuery eF 1 

Specrereouits Per Plot 

Ste Marne 

Plot Name 
Species Name 

Date 
Ca nmunty Type 
Corm 
Area (so m) 
Plot -d 

Denarlylh& QCoutt-- Field 
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Sat 

Shaw. 
Wank 

or 

Ste None Plot Name Species Name Date Conway Type Denby. rcantlwVue 
SpeaesCouts Per Plot SpeaesCwds Per SpeaesCou is Per SpeaenCornts Per Spe aesCouts Pa - 

121 1E1 El El 61 SI RI 
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"A" Ot'E" Or "C' Or'D" Or'E" >*h/1/99k 
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Name: Density Per Site 

Type: Select 

Description: Query that calculates density per hectare by site for all data that is 
comparable over the life of the project. Filters data by plant community, site name, and 
date. 

Uses Table(s) /Query: Density Per Plot 

Parameters: Beginning and ending year, plant community type, and site name. Also, 
See Density Per Plot query 

Query Window: 
... Ircri aly l'ri SO, .nIc. .t 1Ju.iV eo © 

Site Neme 
Plot Neme 

Sperms Name 

Date 
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De stty.rha 

j 
Feld 

Table: 
Totab 
Sat 
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Name: Ground Water 

Type: Select 

Description: Query that is used by the form GW Chart for graphical viewing of this data. 

Uses Table(s) /Query: Wells, gw- elevation 

Parameters: None 

Query Window: 

Wel Number 
Name 

Location 

Field: 

Table: 
Sort: 

Show: 
Criteria: 

or: 

i 
-elevation 

* 

ID 

Well Number 
Date 
Elevation (in) 
Ground_Elev (m) 

Well Number Date Elevation (m) Ground Elev (m) 

Wells gw- elevation elevation ow-elevation I _gw- 
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Name: Plot Num Query 

Type: Select 

Description: Query that holds the number of plots per site for each plant community 
subsequent to the 1993 sample period. This query is used to calculate average density 
and percent cover. 

Uses Table(s) /Query: Site, Plot Numbers, Community 

Parameters: None 

Query Window: 
plot num query Select Que y eo© 

SRe 1112=E1111111 Plot Numbers 

s iR! Plotfitrurid 
Site Name Ste -id Description 
Location Community-id 
Owner No of Plots 

Field 
Table: 

Sort 
Show: 

or, 

PlotNum -d Site Name Description Site Name + Comm No of Plots 
Plot Numbers Site Community Plot Numbers 

0 0 0 0 0 

-J 
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Name: Plot Query 

Type: Select 

Description: Query designed to allow users to view data from the monitoring design's 
related tables (eg. Site, Transect, Plot) and to view the description names in one query. 
Could be used when the user would like to see descriptive names as opposed to unique ID 
codes. 

Uses Table(s) /Query: Site, Transect, Plot, Community 

Parameters: None 

Query Window: 
plot Query : Select Query eo© 

00 
. X00 

oo, 
Site Name 

Location 
Owner 

Sdetid 

Traróedtid 
Transect-Naroe 
Comments 
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Transact -id 
Plot$ 
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Plot Name 

Area (sq n) 
Length (m) 

M 
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Description 

4l 
I 

Field: 
Table: 

Sort' 
Show: 

Criteria: 
or 

Plot -id Plot Name Site Name Transect-Name Comnrxrty+d Owner Descnptron Length 1m) Area (sq m) 
plot pd Site Trammel plot Site ComrMnity plot plot 

Ascendrg 
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Name: SpeciesCounts Per Plot 

Type: Select 

Description: Counts the number of times a species occurs per plot for data subsequent to 
the 1993 sampling period. 

Uses Table(s) /Query: 

Parameters: 

Query Window: 
41 SpecesCounts Per Plot Select Query 

Plot -id 
Pkt Nam 
Ste Nane 
Tra sect -Name 
Community-Id 
Owner 
DescrOtion 
Length (m) 

Area (so m) 

IID 

Mot-Id SDI 
Task Diameter (an) 
Date 
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Species Name 
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Tablet 
Total 
Sort 
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Name: Stream morph data query 

Type: Select 

Description: Query used by the Channel Morphology Chart to filter data based on 
Transect Name. 

Uses Table(s) /Query: Stream Morphology, Transect 

Parameters: Transect Name 

Query Window: 
91111111i111111111.:"_ 

L`I stream morph data Query Select Query eo© 

ID 
Transect-id 
Distance From Left Monomer it (ri) 
Elevation r; 
Date 

C ornments 

Site -id 

Transect-id 
Transect -Name 

_oraments 

Field: 
Table: 

Sort. 

Show: 
Criteria: 

or 

ID Transectid TrarsectName Distance From Lett I Elevaban (m] Date 
Stream Morphology Stream Morphology Transect Stream Morphology Stream Morphology Stream Morphology 

O B 
[Enter Transect Name - Example DT] 
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Name: Stream Morphology query 

Type: Select 

Description: Query that allows the user to determine the number of records in the Stream 
Morphology table. It is also used to determine Transect -id's for importing new stream 
morphology data. 

Uses Table(s) /Query: Stream Morphology, Transect 

Parameters: None 

Query Window: 
SrIL'drll Mnrpholurly Queiy Select Que y eo© 
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Name: Trunk Diameter 

Type: Select 

Description: Query that counts the number of trunks found, of a certain size, by plot. 

Uses Table(s) /Query: Plot query, Community, Density_Input, Species 

Parameters: None. 

Query Window: 
Dunk ninwetr.r 3cir rd Uucry eo© 

Icaliniatvp 
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Name: Trunk Diameter Per Year 

Type: Select 

Description: Query that counts the number of trunks found, of a certain size, by plot for 
a specified year. 

Uses Table(s) /Query: Plot query, Community, Density_Input, Species 

Parameters: Year of data collection. 

Query Window: 
¿+ Trunk Diameter By Year : Select Query 
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so 
EMEMEUMEMI 

Site Name 
Plot Name 

Date 
Year 
Coesnu ty Type 
Species Name 
Truk Diameter (cm) 
Cant 

Name: Trunk Diameter By Year Crosstab 

Type: Cross tab 

Description: Crosstab query that places trunk diameter into diameter classes. 

Uses Table(s) /Query: Trunk Diameter 

Parameters: Taken from Trunk Diameter. Also, this cross tab query uses the Switch 
function to place the columns that would normally be displayed with the cross tab query 
into classes. 

Query Window: 
,;:' Trunk Drameler By Year 

_ 
Grnsstal, Crosstab Dur.ry 

d 

Field 
Table 
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Sat 

Criteria 
or 
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Name: TrunkDiameterPerSite 

Type: Select 

Description: Query that counts the number of trunks, of a certain size, grouped by Site. 
Used to summarize trunk diameter. 

Uses Table(s) /Query: Plot Query, Community, Density_Input, Species 

Parameters: None 

Query Window: 
TrunkDsereeterPelS.te: Select Query eo © 
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Name: TrunkDiameterPerSite Crosstab 

Type: Cross tab 

Description: Cross tab by species, used in the report TrunkDiameterPerSite_crosstab 

Uses Table(s) /Query: TrunkDiameterPerSite 

Parameters: None 

Query Window: 
TrunkDiametejPerSite_Croestab Crosstab Query eo© 

Site Name 

Year 
Community nity Type 
Species Name 
Trunk Diameter (an) 
Court 

Field: 
Table: 
Totat 

Crosstab: 
Sait: 
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or 
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