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Presenter Notes
Presentation Notes
When working with data, it is important to understand limitations, errors, and uncertainty. 

This module will focus on uncertainty in our spatial data. 

We will also discuss how data characteristics are documented using metadata. 


https://commons.wikimedia.org/wiki/File:Earth_Western_Hemisphere_transparent_background.png#filelinks

Data Uncertainty




Q Accuracy vs. Precision

“*Accuracy = agreement with truth

“*Precision = agreement with other measurements



Presenter Notes
Presentation Notes
Before we move on, I want to provide a review of the difference between accuracy and precision. Since we often use these terms interchangeably colloquially, this can be a bit confusing. 

Accuracy represents agreement with truth or the correct measure. Here, we are concerned with whether or not the measurements agree with the correct value on average. 

In contrast, precision had to do with whether data agree with each other or how repeatable measurements are. This has nothing to do with agreement with the correct value. 

The difference here is often explained with a target where the bull’s eye represents the correct answer. 

The example on the left represents an archer that is not accurate but precise. So, he or she is missing the bull’s eye, but each arrow hits in nearly the same place. So, he or she is consistent even if the bull’s eye is missed. 

The next example shows a pattern that is less precise but accurate. There is more spread in the pattern, or the archer is less consistent, but the average position would be near the bull’s eye. 

The third example is neither accurate nor precise since the archer is not consistent and the average location would not be near the bull’s eye. 

The last pattern is both precise and accurate. 

As a second example, imagine you are collecting GPS measurements at a location. If you get roughly the same coordinates each time you take a measurement, then the measurements are precise but not necessarily accurate, as there could be some systematic error or calibration issue causing the measurements on average to not be close to the correct coordinates. 


Q Uncertainty

**The difference between the real world and its
representation on a map

“*Many types of uncertainty: positional, errors,
scale and generalization, fuzziness and
definitions, sampling of data, timeliness


Presenter Notes
Presentation Notes
Uncertainty is the difference between the real world and its representation on a map or within your datasets. 

We will now investigate some types or causes of uncertainty in our maps and spatial data. 


Q Positional Uncertainty

“*Horizontal (X,Y)
**Vertical (Z)

“*Can evaluate using
Root Mean Square

Error (RMSE)

Example from Jackie Strager


Presenter Notes
Presentation Notes
Positional uncertainty relates to differences in the position of your data relative to the correct location. 

You can consider uncertainty in 2D space as x and y coordinates in a geographic or projected space. 

You can also consider the uncertainty of elevation measurements. 

Combining these, you can consider uncertainty in 3D space. 

As an example, the provided image shows some uncertainty in a vector line road dataset in comparison to the orthophotography. 

Positional error is generally assessed using root mean square error or RMSE, similar to how georeferencing results are assessed. �
All spatial data have some positional uncertainty; however, this is only a concern if there is too much uncertainty to support your analysis or mapping needs. 


Q Errors

“*Inherent = present in

source dataset Geography 350/550:
“*Operational = results Introduction to GlScience
from data operations and

manipulations Lab Manal

“Typos and simple
mistakes, human bias,
misinterpretation,
misclassification, etc.



Presenter Notes
Presentation Notes
Errors include typos, simple mistakes, human bias, misinterpretation, and misclassification. 

Specifically, inherent errors are present in the source data and are subsequently incorporated into your data product. For example, if you are copying data from a table into your database, errors in the table will be incorporated into your new data. 

Operational errors result from data operations and manipulations. This could result from incorrect analyses, misinterpretations of features when digitizing, or misclassifying map objects. 

Some errors exist in all datasets. Again, this is really only a concern when the errors could impact your map or analysis. 

As a side note, the provided example shows a typo I made on one of my first lab manuals. 


Q Scale and Generalization

<+ All maps and geospatial
data are generalizations

“*Detail and presentation
change with scale

Orange = 1:100,000 scale county boundary


Presenter Notes
Presentation Notes
All maps and spatial data layers are generalizations of reality. We can’t map every blade of grass, atom, or quark. 

The act of generalization produces uncertainty since generalizations produce differences between the real world object and its representation on the map.

As an example, the red line represents a county boundary digitized at 1:24,000 scale while the orange line represents the same boundary but at 1:100,000 scale. Uncertainty exists in both datasets and each boundary is not perfect. 

Your concern should be whether the level of generalization is an issue for your specific analysis or mapping tasks. 

You may also prefer to generalize the data further. For example, when designing a map you may find that you would like to provide a more generalized representation of the landscape that is more cartographically pleasing. 


Q Fuzziness

*Not all features have distinct
boundaries

“*Not all categories have clear
definitions

- Palustrine Emergent

Palustrine Forested

Palustrine Scrub-Shrub Imagery: NAIP
I other Palustrine Wetlands: NWI .



Presenter Notes
Presentation Notes
Fuzziness arises from ambiguity in boundaries or definitions. 

Some features have definitive boundaries and definitions. For example, roads and sidewalks generally are fairly discrete features with well defined definitions. 

In contrast, the boundaries between wetlands and uplands or between soil types or groups are often gradational. So, if you draw a feature to represent a wetland it will automatically have some inherent uncertainty since you are representing a gradational or “gray” boundary as a hard line. 

In regards to definitions, not all map features can be clearly defined. For example, the difference between  urban areas and suburban areas may be difficult to clearly define. It may also be difficult to fully define a certain type of soil or forest. 

Fuzziness arises from the complexity of the real world. The best we can do is create maps and features that describe the landscape that best that we can given this complexity and inherent limitations in how we map and model the landscape. 


Fuzziness

+*Not all features have distinct
boundaries

“*Not all categories have clear
definitions

Class\ Value Classification Description

control, or aesthetic purposes.

22|Developed, Low Intensity- areas with a mixture of constructed materials and vegetation. Impervious surfaces account for 20% to 49% percent of total cover. These areas most
commeonly include single-family housing units,

21 a 1 s z jegeta i g mpervious surf:
of total cover. The,e areas most commaonly include large-lot single-family housing units, pal golf courses, and vegetation planted in developed settings for recreation, erosion

Barren

- dnd Other

forese ]

- 1|Deciduous Forest- areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total vegetation cover. More than 75% of the tree species shed foliage

simultaneously in response to seasonal change.
hrubland

s dominated by trees generally greater than 5 meters tall, and greater than 20% of total vegetation cover. Neither deciduous nor evergreen sped e greater
of total tree cover.

- ally gre: : of total vegetation. These areas are not subject ko intensive
areas a 3 s, generally greater tha » of total vegetation. This type can occur with significant other grasses or other

Lichens
Moss- Alaska un\y areas dominated by mosses, generally greater than 80% of total vegetation.

-legume mixtures planted for livestock
| vegetation.

h or covered

Emergent Herbaceous Wetlands- Areas where perennial herbaceous vegetation accounts for greater than 80% of vegetative cover and the soil or substrate is periodically
[saturated with or covered with water,



Presenter Notes
Presentation Notes
As an example of fuzziness, the National Land Cover Dataset or NLCD separates the country into a set of defined classes. 

However, a certain pixel or location may not fit well into one of these classes. Or, the class definitions may be difficult to apply to all landscapes without some ambiguity. 

A single pixel or cell could also be mixed or contain multiple land cover types. 


Q Assessing a Classification

’:’ Commonly use an Reference Data
»Explores confusion
between classes
Grass
**How were the Classified

classes confused? Data

-
s |
*»Should be created n
from randomized -

-

validation data
Accuracy

10


Presenter Notes
Presentation Notes
Classification accuracies are often assessed using the error matrix or confusion matrix in which the classification on the map is compared to the correct classification at that location based on high quality validation data. 

Using this method, it is possible to get a sense of the accuracy of the classification and map along with the sources of confusion between the classes. 

We will not discuss error matrices in detail here. This topic is generally covered in a remote sensing course. 

This method is simply being used here as an example of how we can assess uncertainty in classification map products. 


Q Temporal Uncertainty

Formerly Fourmile Branch/White Oak Creek

“*Things change Syvestr auad, Boone County WV

-:-"l .

“*How important is
timeliness?

“*How often should layers
be updates?

: Y| Streams mapped: 1996 |/
"l Aerial photo date: 2007 ;
Streams
"\~ Former streams

; A
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Presenter Notes
Presentation Notes
Temporal uncertainty arises from data being outdated. 

For example, in the provided example the stream network has changed between 1996 and 2007 as a result of surface mining. 

For certain tasks, having access to updated data may not be important. However, timeliness may be necessary for certain tasks.

Further, some features may change fairly regularly, such as development or demographics, whereas other features may change slowly, such as bedrock geology. 


Q Sampling Uncertainty

We can’t measure everything
everywhere

However, sometimes we need
data at all locations

This requires
estimation, or guessing
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Presenter Notes
Presentation Notes
We can’t measure everything everywhere. 

For example, it is common to collect measurements at point locations, such as collecting climate or weather data at weather stations. 

If you would like to estimate values at locations that were not sampled, you will need to apply interpolation or extrapolation as a means to obtain a continuous surface from your discrete measurements. 

Since these locations were not actually measured but estimated from nearby sample locations, there will be some error or uncertainty in the product. 

Extrapolation is generally considered to be more uncertain than interpolation. 

As an example, if you are trying to predict a variable y using a variable x with a line or linear relationship, estimates within the bounds of your sample data will likely be less uncertain in comparison to estimates outside of the bounds of your data. Maybe outside of the bounds the relationship is no longer linear, begins to increase exponentially, or levels off. Without data points or samples, this would be hard to determine. 

In a spatial context, extrapolation would be making an estimate outside of the geographic extent of your data, as represented by the yellow star. In contrast, interpolation would be making an estimate within the geographic bounds of your data, as represented by the orange star. 


Q Minimizing Uncertainty

1. Implement quality control 7. Document methods
. Use standardize procedures 8. Clearly define definitions
. Define scale 9. Measure uncertainty

~ W N

Define minimal mapping unit
(MMU)

. Double-check data

. Create metadata

SN O1
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Presenter Notes
Presentation Notes
As GIS professionals and analysts, there are many methods available to minimize the uncertainty in our maps and data. 

First, we can use quality control procedures, such as spot checking the results or having the results reviewed by multiple analysts. 

If standard procedures or protocols are well defined for a specific task, we should follow these protocols. For example, standard protocols could be followed to georeference an image. 

We should clearly define the scale or scale range at which the data were created and the scale or scale range at which they should be used. Data collected at 1:250,000 scale will often look fairly inaccurate when viewed at 1:10,000 scale. Or, these data may not be appropriate for an analysis being performed at 1:10,000 scale. Relating to this, it is important to define a minimal mapping unit, or MMU, for an analysis. This can help inform the appropriate use and scale of analysis to which the data can be applied. 

You should double-check results and products. It is a good idea to have others review our work. 

Metadata and method documentation should be provided that clearly define the data and how it was produced. Remember to create README files. 

Definitions should be clearly defined when possible. 

If appropriate and feasible, we should attempt to evaluate and measure the uncertainty or accuracy of our data. 


Q Assessing Accuracy/Uncertainty

“*Positional Accuracy = RMSE
“*Elevation/Vertical = RMSE

DX = error
matrix
Reference Data
<*Modeling Accuracy = many =
methods, will discuss later -ﬂ -n---
] 4 P8 o | 5 | o |owo| e |
oo Classfed e - | o B ----
o S || o - o o] o
il . | o |- n-n-
 ERREEIENEE T

Producel

—
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Presenter Notes
Presentation Notes
As mentioned above, there are some methods available to measure or assess accuracy and uncertainty.

For example, positions, elevations, and georeferencing results can be assessed with the RMSE statistic. This measure can also be used to assess the prediction of continuous variables. 

Classification accuracy can be assessed using the error or confusion matrix. 

In a later module, we will discuss spatial modeling methods and will investigate other assessment methods. 


Metadata
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Q Documenting your data: Metadata

7
0’0

“* A description of the basic characteristics of a data
resource

“*Describes content, source, lineage, methods, .
developer, coordinate system, extent, structure, spatial
accuracy, attributes, and responsible organization

+»»Is data suitable for an intended use?
“*Accurate enough?
s*Cover area of interest?

“*Provide necessary information?
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Presenter Notes
Presentation Notes
Metadata are data about your data. 

They commonly include a description of the basic characteristics of the data, content, source, lineage, methods, developer, coordinate system, extent, structure, spatial accuracy, attributes, and responsible organization. 

Metadata can help the end user determine if the data are suitable for and accurate enough for an intended use or task and whether or not they cover the area of interest and provide the desired information. 

It is generally considered good practice to create metadata.

Some projects may require the creation of metadata, such as those funded by the federal government. 


Q Why is metadata important?

“*Makes your data more
interpretable

+1 Bxport  [E5} Import
[ ] dell

‘:’ Find OUt more about a dataset 'ﬂ[zj[? U.IS. Counties (Generalized)

Shapefile

“*Minimize assumptions and

Tags
# E5 Program Fil polygon, area, demographics, population, households, farm information,
& 5 Program Files (x86) boundari

‘ HE o Summary

Description

“*Ensures long-term viability of
your data
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Presenter Notes
Presentation Notes
Metadata are important because they make your data more interpretable by the user. 

They allow users to find out more about the data and minimize assumptions and guesses about the data characteristics and quality. 

Most importantly, in my opinion, is that they ensure the long-term viability of your data. Someone in the distant future may want to use your data as part of the historic record. Without metadata, the data may not be useable or interpretable. 


US: Federal Geographic Data Committee (FGDC) Content Q

Standard for Digital Geospatial Metadata (CSDGM)

1. Identification, describing the 7. Currency of metadata and

dataset responsible party
2. Data quality 8. Citation
3. Spatial data organization 9. Time period information, used
: : with other sections to provide
4. Spatial reference coordinate temporal information
system

: : 10.Contact organization or person
5. Entity and attribute 5 b

6. Distribution and options for
obtaining the data set
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Presenter Notes
Presentation Notes
The Federal Geographic Data Committee of the US federal government has established standards for geospatial metadata as the Content Standard for Digital Geospatial Metadata. 

This slide provides a list of the attributes that are required or commonly included. 




Q US: Federal Geographic Data Committee (FGDC) Content
Standard for Digital Geospatial Metadata (CSDGM)

FG D‘ GOV WHO WE ARE WHAT WE DO INITIATIVES ORGANIZATION RESOURCES  Q

FEDERAL GEOGRAPHIC DATA COMMITTEE

GEOSPATIAL METADATA STANDARDS AND GUIDELINES

Home Geospatial Metadata Geospatial Metadata Standards and Guidelines

When metadata records are formatted to a common standard, it facilitates the location and readability of the metadata by both humans and machines. NSDI
Stakeholders have long utilized the Content Standard for Digital Geospatial Metadata (CSDGM). However, Circular A-119 Revised directs agencies to use voluntary
consensus standards in lieu of government-unique standards. Furthermore, Circular A-16 promotes the use of international standards to advance the building of the

Global Spatial Data Infrastructure (GSDI). Several 1SO metadata standards are now endorsed by the FGDC and federal agencies and NSDI Stakeholders are

encouraged to make the transition to 150 metadata.

Geospatial Metadata Standards

« |nternational Standards Organization (ISO) 19 1xx series of metadata standards
* FGDC-authored Content Standard for Digital Geospatial Metadata (CSDGM)

Geospatial Metadata Guidelines

Selecting a Geospatial Metadata Standard

Benefits of ISO

GeoPlatform/Data.gov Metadata Publication Guidelines (pdf)
National Geospatial Data Asset (NGDA) Metadata Guidelines (pdf)
Project Open Data (POD) Metadata Schema



Presenter Notes
Presentation Notes
Here is a link to the FGDC website. 

As standards may change, this is a good site to reference. 

https://www.fgdc.gov/metadata/geospatial-metadata-standards

Q International: ISO 19115 International Standards

for Metadata

“*Two elements: mandatory and conditional

<*Mandatory = data title, dataset reterence date, dataset language, dataset
topic category, abstract, metadata point of contact, and metadata date
stamp

< Conditional = dataset responsible party, geographic location by
coordinates, dataset character set, spatial resolution, distribution
format, spatial representation type, reference system, lineage statement,
online resource, metadata file identifier, metadata standarc% name,
{petadata standard version, metadata language, and metadata character
1St
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Presenter Notes
Presentation Notes
International geospatial data standards have been established by the ISO 19115 International Standards for Metadata. 

This standard defines some mandatory and conditional elements as highlighted here. 


International: ISO 19115 International Standards
Q for Metadata

W English ~

International Organization for Standardization
When the world agrees

Standards All about ISO Taking part Store

Standards catalogue Publications and products

A  Store > Standards catalogue > Browse byICS > 35 > 35.240 » 35.240.70 > IS0 19115:2003

5019115:2003

ation — Metadata

3 questior

This standard has been revised by 1S0 19115-1:2014.

Check out our FAQs

IS0 19115:2003 defines the schema required for describing geographic information and
services. It provides information about the identification, the extent, the quality, the spatial Customer care
and temporal schema, spatial reference, and distribution of digital geographic data. +41 22 749 08 88

1SO 19115:2003 is applicable to: customerservice@iso.org

« the cataloguing of datasets, clearinghouse activities, and the full description of datasets; Opening hours:
« geographic datasets, dataset series, and individual geographic features and feature Monday to Friday - 09:00-12:00, 14:00-17:00 (UTC+1)
properties.

1SO 19115:2003 defines:



Presenter Notes
Presentation Notes
Here is a link to the ISO 19115 standards. 

As standards may change, this is a good site to reference. 


https://www.iso.org/standard/26020.html

Q XML: eXtensible Markup Language

“*Metadata can be written using XML
“*A markup language like HTM
“*Information wrapped in tags

+2»Can view 1n a web browser

WV

and Morgan County - FEMA Region 3 FY12 LiDAR

Dewberry collected LiDAR for : iles in v t virigia, and Marylan . ion wss performed by Geodigital. This metadata covers the LiDAR produced for the Loudoun Caunty project area. The nominal pulse spacing
for this project i £ ( ). Thi j i r which collect i h from the w . i Flightli o number sttributes we ided for each

LiDAR p Dewberry y rding to contract spec i H 9-Water, 18-Ignored Ground dus to breakline p imity, and 11-With produced 3 reaklines and
combine e with the final LiDA sta Y d for the 115 i [ x 1 m) that this deliverable.

rp
The purpose of this LiDAR data o high accuracy 3D elevation produc i 2 format, 3D bresklines, and a 1 m cell flattened Digital El on Models (DE
urp:

omplete deseription of this dataset available in the Final Project Report.
upplin
c -
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Presenter Notes
Presentation Notes
Different data formats can be used to store metadata. 

One option is eXtensible Markup Language or XML. 

This format is similar to HTML as it is a tagged text format. 

XML files can be opened in any web browser. 


Q Creating Metadata

“*Metadata can be created in ArcCatalog or the Catalog View in ArcGIS
Pro using a variety of standards

@l ArcCatalog - E:\junkishape_test3.shp

File Edit View Go Geoprocessing Customize Windows Help
&8 e X Q BB e

|E: Jurk\shape_test3shp

ArcCatalog Options
N ER R

o 2] 4 2

General Fie Types Contents Connections Metadata Tables Raster CAD Catalog Tree X | Conterts Preview Description
= 3] Folder Cannections
Metadata Style 5 C\Users\amaxwell\Dropbox S Print 5% Edit [ Import

. - £ C:\Users\amaxwell\Dropboxt ABGSL\GIS_|
The style determines how metadata is viewed, exported, and £ CUsers\amanvell\ Dropbor ABGSLIGIS.|

validated, and which pages appear when editing metadata. [ER=] 2N sha pe_test3
Data_Summarization_ArcMap_GME Shapefile
[ EarthDefine_SpatialCover_LandCover_

Item Description

£ Blocks_Census_201111_UTM&3 Thumbnail Not
Metadata Updates 3 condorCounties Available

£ Shape Metrics
An item's intrinsic properties such as its name or number of features 5 wvWbdHu12_NRCS_2009_utm83 <
can be updated automatically in the metadata, |5 ge_star24182.201608 fullge_2016-C
gc_star84189.201608 fullge_2016-
(& huc_8shp Tags
Automatically update when metadata is viewed. [ mallshp There are no tags for this item.
(& san_diege.shp
[ shape_r Summai
) shape_r2 There is no summary for this item.
[
[

Metadata Upgrade Motification

The internal storage format for metadata has changed. You can see
FGDC-formatted metadata in the display as read-only information, but

shape_r2b.img

) shape_r3.img Description ) n
this content must be upgraded before it is available for editing. 8 shape_rd.img There is no description for this item.
(&) shape_test.shp
[ Show metadata upgrade prompt. (D shape._test2.shp Credits

The dits for this item.

[E shape_test3.chp
About managing FGDC metadata lidar_test

2 NAIP_Exampl,
= perw’n;mp = e 0 ss and use limitations for this item.

ecordings

sentenel 3
E5 uploads West -117.164495 East -117.158959

[ wallpaper North 32.708353 South 32.704418

<
Shapefile selected



Presenter Notes
Presentation Notes
Using ESRI software, metadata are commonly created in ArcCatalog or directly in ArcGIS Pro. 

You can define what standard you are using and the software will guide you through entering required and optional elements. 


Q Viewing Metadata

“*Metadata can be created in ArcCatalog or the Catalog View in ArcGIS
Pro using a variety of standards

@ wvgiswvu.edu/datafulll X

m €« C | @ wvgis.wvu.edu/d

B Copy F | | M 'd cnetadata>

Remove U eta ata e tions

<citeinfo>

Open Attribute Table :;::}2::::::2?%r::::le:;:i’222::‘:n West Virginia</titler

</citeinfo>

Joins and Relates i </citation>
Click for metadata i
<abstract>ExtentStatewideDate SourcellVDNRData Createdlovember 201d4Coordinate SystemUTH NADS3 Zome 17 NorthFile FormatfSRI Shapefilettribute Informationrank: Site Biodiversity
Zoom To LE)‘EV Rank. Values B1-B6, or blank if the criteria for B6 is not met. Bl = outstanding global biodiversity significance; B2 = high global biodiversity significance; 83
biodiversity significance; B4 = outstanding state biodiversity significance; B5 = state biodiversity significance; B6 = local biodiversity significance; blank = no documented rare
species or natural communities.HUC_12: 12-digit code for United States Geological Survey Subwatershed Level 6, 12 digits (average size 48 square miles or 19,000-42,000 acres)
Values: 020700010181 - @58981620305.HUC_12_NAME: English name of HUC 12 subwatershed. Values: Abb Run of Elk River - Zeke Run of North Fork South Branch Potomac River.Descriptionkiest
. Virginia harbers significant biodiversity at the local, state, and global levels, with more than 55,000 documented occurrences of rare species and high quality natural communities.
Visible 5cale Range site Biodiversity Ranks were calculated according to standards developed by NatureServe and the West Virginia Division of Natural Resources, and applied to 764 watersheds covering
the entire state of West Virginia. Nearly half (361) of these watersheds have global biodiversity significance, highlighting West Virginia’s role as a critical refuge for
Use Symbeol Levels biodiversity. This analysis represents the first detailed science-based spatial representation of where the most important biodiversity areas occur in the state. It is intended to
Y help guide conservation and management action in West Virginia. MethodsDocumented occurrences of rare species and high quality natural communities, including more than 55,808 records
statewide, were compiled from the WVDNR uatm-al Heritage database and other WDNR databases including amphibians, birds, fish, fungi, Lepidopters, mammals, mussels, Odonata, plants,
Selection reptiles, snoils, other invertebrates, and terrestrial communities. Records of amphibian/reptile occurrences and crayfish occurrences were generously shared by Dr. Thomas Pauley of
Marshall University and Dr. Zachary Lcughman of West Liberty University, respectively. Contributing WVDNR biologists include Elizabeth Byers (project leader), Rich Bailey, Uhitney
Bailey, Janet Clayton, Donna Mitchell, Sue Olcott, Bill Roody, Barb Sargent, Craig Stihler, Brian Streets, Dave Thorne, Jim Vanderhorst, and Annie Williams. Volunteer Pam Byrne
Label Features kindly assisted uith data capture and georeferencing.Each species, subspecies, or community is associated with a Globol Conservation Status Rank assigned by NatureServe
(http://explorer.natureserve.org/granks.htm), ranging from G1 (Globally Critically Imperiled) to GS (Secure). State Conservation Status Ranks are assigned following the same criteria
. as global ranks. In addition to conservation status ranks at the taxon level, each individual occurrence of a rare species or community is assigned an Occurrence Quality Rank
Edit Features (http://explorer.natureserve.org/eorankguide. htm), ranging from A (Excellent Viability) to D (Poor Viability). Occurrences were screened to exclude older, uncertain records,
generally prior to 1870 and also to exclude records where the locational accuracy was poor, i.e., more than 1 km uncertainty, or where the identification was not confirmed. Some
duplicate records were probably included, so that the total is likely o few hundred less than the 55,886 records that passed the screening. The site rell-up methodology eliminates
duplicates so this was not of concern.The HUC12 watershed size was chosen as most likely to show meaningful biodiversity patterns within the state while still being computationally
simple, with only 764 watershed units to assess. HUCL2 correspends to the United States Geological Survey Subwatershed Level 6, 12 digits (average size 40 square miles or 10,200-
i 40,000 acres) (hitp://water.usgs.gov/GIS/huc.html). The Site Biodiversity Ranking Criteria is based on NatureServe standards and was modified by WVDNR Natural Heritage staff to
Convert Features to Graphics... L g reflect certain state considerations, such as significantly disjunct populations and communities that are well outside of their normal range and thus mey reflect isolated,
. genetically distinct elements of biodiversity. State-rare lements that are common globally were also considered, although only at lower levels of the ranking. AlL 81-B3 sites have
Convert Symbology to Representation... global biodiversity significance. B4-B5 sites have state biodiversity significance, and B6 sites have local biodiversity significance. Site Biodiversity Ranks are based on
L2 Conservation Status Ranks and Occurrence Quality Ranks, and are assigned at the highest rank for which any one of the criteria of that rank are met, as follows:Bl - Outstanding
Data global biodiversity significances Only known occurrence of an element rangewide, ore A-ranked occurrence of a Gl element (or at least C-ranked if best available), ore Concentration
of A or B-ranked occurrences of Gl or G2 elements (4 or more)B2 - High global biodiversity significances B or C-ranked occurrence of a 61 clement, ore A or B-ranked occurrence of a
G2 element, ore Concentration of C-ranked G2 elements (4 or more), ore One of the most outstanding (e.g., among 5 best) occurrences rangewide (at least A or B-ranked) of a G3
- element, ore Concentration of A or B-ranked G3 elements (4 or more)B3 - Global biodiversity significances D-ranked occurrence of a Gl element (if best available), ors C-ranked
Save As La)rer File. Export Data... occurrence of a 62 element, or+ A or B- ranked occurrence of a G2 element, ore A or B- ranked occurrence of a disjunct S1 element, ore Concentration (4#) of A- or B-ranked
occurrences of 51 elements, ore One of the most outstanding (e.g., among 5 best) occurrences of a G4 or G5 community (at least A or B-ranked) in an ecoregion. Of these, the 1 or 2
EXpDI“t To CAD... best in an ecoregion could be elevated to B2 status based on consultation with the Natural Heritage ecologist.B4 - Outstanding state biodiversity significances D-ranked cccurrence of
a G2 clement (if best available), ors C-ranked occurrence of a G3 clement, ors A or B-ranked occurrence of S1 clement (or at least C-ramked if it’s the only state occurrence), ore A-
. ranked occurrence of an S2 element, ore Concentration (4+) of A- or B-ranked occurrences of S1-52 elements or A-ranked 53 elements, ore At least C-ranked occurrence of a disjunct G4
perEI’tIES... or G5 element, ore A or B-ranked occurrence of a G4 or G5 communityBS - State biodiversity significances D-ranked occurrence of 63, S1, or S2 element (if best available), ors C-
ranked occurrence of S1 element, ors B or C-ranked occurrence of S element, ors A-ranked occurrence of an S3 clement, ors Concentration (4+) of S1-53 clements, ors BC-ranked
| occurrence of a G4 or G5 communityB6 - Local bicdiversity significances B or C-ranked occurrence of S3 element, ors C or CD-ranked occurrence of a G4 or G5 communityIn the future, a
smaller watershed size or ideally individual sites could be assessed using this same methodology. At finer scales, there will be less acreage that qualifies for high site
Biodiversity Ranks, but the resolution of where the most important comservation targets occur will improve. This analysis could be done for individual sites as uell - it doss not
| need to be done statewide if the focus is on a smeller area.</abstract>
View ltem Description <purposerliatersheds (HUC12 level) have been assigned a Site Biodiversity Rank according to national standards developed by NatureServe and modified for state implementation by
the Uest Virginia Division of Notural Resources. This watershed map presents, for the first time, o science-based spotial representation of where the most important biodiversity
areas occur in the state. It is intended to help guide conservation and management action in West Virginia.</purpose>
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Presenter Notes
Presentation Notes
Metadata can generally be viewed in ArcCatalog, ArcMap, ArcGIS Pro, or using a web browser. 


Please return to the West Virginia View
Webpage for additional content.



Presenter Notes
Presentation Notes
Thanks! Hope you found this useful. 
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