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Introduction:

The idea for my database came from my time volunteering at the Utah’s Hogle Zoo. As a
volunteer I have participated in many Boreal Toad surveys. The Utah Department of National
Resources (DNR) uses the information from our surveys to help track the Boreal toad
populations throughout Utah. These surveys done by both the DNR and Volunteers are very
important because there are 114 survey sites for boreal toads in Utah. If the DNR had a
geospatial database for their data they would be able to expand their analysis of Boreal Toad
population health. This is a very important task because boreal toad populations as well as other
amphibians are being killed by chytrid fungus. The chytrid fungus is deadly because it coats an
amphibian’s skin. The direct cause of death is unknown but given that amphibians drink and
breathe through their skin this could make both those tasks difficult. High altitude species like
the boreal toad are particularly vulnerable. This is partly because the conditions required for
survival are very specific. Boreal toads need to live above 5000 feet and live near marshy
wetlands or lake regions. The need for a boreal toad database is very critical to receive the most
current data for boreal toad health.

Integrity Constraints:

Boreal Toad data is an entity type. Boreal Toad Data is related to DWR Region and Field
Site. Boreal Toad Survey Data has Attributes: “ToadlD”, “Day”, “Month”, “Month_T”, “Year”,
“Life_Stage”, “SiteName”, “Tagged”, “Gender” and “Region”.

Field Site(polygon) is related to Lake Region, Trail, Field Site(point), Boreal Toad data
and DWR region. Field Site(polygon) has Attributes: “FieldName”, “Toads”, “Year”,
“TrailName”, “RegionID”, “Site ID”, “GNIS_ID”, “GNIS_Name”, “Area”, “Length” and
“BUFF_DIST”. Lake Region has Attributes: “GNIS_ID”, “GNIS_Name”, “Area”, “Length”,
“FCode_Text” and “Elevation”. Trails has Attributes: “SystemName”, “PrimaryNam”,
“HikeDiffic”, “TraillD”, “Designated”, and “RegionID”. Field Site(point) has Attributes:
“GNIS_ID”, “GNIS_Name”, “Elevation” and “Elevation FT”.

DWR Region is also related to DNR Station and Chytrid Region. DWR Region has
Attributes: “DWR_Region”, “Region_Office”, “Region_ID”, “Area”, “Length”, and “STATE”.
DNR station locations has Attributes: “Office_Name”, “Address”, “Lat”, “Long”,
“Phone_Number”, “Region” and “Office_Type”. Chytrid Region has Attributes: “ID”,
“Population”, “Chytrid”, “Region”, “Year”, “Lat” and “Long”.

Conservation Location is related to Toad Relocation Sites. Toad Conservation Locations
has Attributes: “ID”, “Name”, “City”, “State”, “Phone Number”, “Address”, “Type”, “Lat”, and
“Long”. Toad Relocation Site has Attributes: “ReLoc_ID”, “City”, “State”, “Lat”, “Long” and
“FromConLoc ID”.

Conceptual Model Description:

The integrity constraints above identify the majority of the components for the conceptual
model. There are however pieces missing that are very important to create the relational model.
The cardinality component is extremely important to the development of a functional database.
For this database most of the relationships are 1:Many. For example one region to many field



sites. There are a select few that have a 1:1 relationship which are Field Site to Lake Region,
Field Site to Field Point, and Conservation Location to Relocation Site. Cardinality is important
to create the relationship class which are developed in the next phase.

Relational Model Description:

One of the unique layers I created was the chytrid sites. At first | had expected to relate
this layer to Field Site but there was insufficient links. The DNR can only test a few samples
every few years. This only provides a small sample size of chytrid locations. The most recent
data was from 2014 and only tested 14 of the 114 sites. The test locations were not related to
specific sites but to more general locations. This is why this layer cannot be related to Field
Sites. Although the chytrid layer did not work for field sites | was able to link it to DWR
Regions. Given the general locations of the chytrid test sites this made for a better relationship
class.

Another unique connection is the Conservation Location and Relocation Site.
Conservation Location was going supposed to be linked to Boreal Toad Data but after further
reflection this did not make sense. The Boreal Toad Data is only toads from Field Sites while
the toads from the Conservation Location are breed in captivity. This is why I chose to only
relate Conservation Locations to Relocation Sites.

| had intended the DEM to be related to multiple fields but this cannot be done with a
raster the way | planned. 1 did use the layer to fill in my elevation values but that was from
manual inputs not from a join. The inability to join or relate this layer left it as the only
unrelated layer in the database.

Physical Model Description:

The relational model creates a good transition to the physical model. The relational
model describes the various connections that will be established when the database is created.
For this database there are 9 different relationship classes: Conservation Locations and
Relocation Sites, DWR Regions and Boreal Toad data, DWR Regions and Chytrid Sites, DWR
Regions and DNR Stations, DWR Regions and Field Sites, Field Sites and Boreal Toad data,
Field Sites and Lakes Partial, Field Sites and Trails Partial, and Field Sites and Field Site points.
Given these relationship classes a user can choose a year and a field site and discover if toads
were found at that field site for that chosen year. By choosing a DWR region the user could
determine if there were positive chytrid fungus test sites. These types of queries are important to
determine the health of the various field sites and the boreal toads that inhabit them. If a field
site is queried and there has been no toads found multiple years in a row then that indicates a
possible decline in the boreal toad population at that site.

Future Directions:

In the future | want to expand the scope of the database given the success of the process
so far. 1 would include all 114 survey sites as well as past and present toad data. | could also
expand upon the DNR Station layer and include all the field stations for the state of Utah. The
most time consuming part would be the survey sites because of the complexity of the lakes layer.
To find the exact pond or lake is very challenging because not all the features have names. So



identifying the correct site is a challenge. 1 plan to add domains to various fields particularly the
boreal toad data. Adding domains to gender, tagged and life stage would help simplify the data
input process. There are other fields that domains can be added to simplify database.
Improvements can be made in the future but the current database is fully functional.
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Using the ‘Field Site’ layer Select “Silver Lake” relates to ‘Toad Data’. To find the number of toads found
at Silver Lake.

. w
@Y DWR_Regions_Fieldsite
Field: F5] Add [§8Delete M8 Calcuiate | Selection: €3 z0omTo S switch 5 Clear 3 Delete [Scopy = o
OBJECTID | Shape  Site I _ Fieldame Trailiame Toads Year IS 1D GNIS_Name SHAPE Leng | BUFF DIST Show Field Allases 2 FeldSte BoresiTosdosta
1 Polygon| 18 |Ceretlake Cecret Lake Trail v 017 1445415 CecretLake 527.119448 15 Show All Felds
Y FieldSite_FieldSite_Point.
2 Poiygon 5 Lake Catherine CathernePassTral N wl> 01439538 Lake Catherine 451510467 15 Fieds View
Y FieldSite_LakesPartial
s Polygon| 72 Lake Martha Catherine Pass Tral N <ul> 01443207 Lake Martha 401163437 15 Show domain and subtype desriptions = p———
4 Polygon 7 Lake Mary Lake Mary Trail v 2014 01443216 Lake Mary 1810.293672 15 et
Joins and Relates v -
5 Polygon| 116 Lake Florence Lake Blanche Trail v 2018 01428021 Lake Florence 435.29215 5| @ pedom . FrldSite. FieiSite, Point : FeldSite.Point
s Polygon| 115 Lake Lilian Lake Blanche Trail v 017 01429613 Lake Lizn 829233347 15 olect reloted records T —
7 Polygon 9 TwinLakesReservor  Twin Lakes Reservoir T... Y 2016 01446731 TwinLakes Reservor | 1827.05658 SR - Fieldsite_{ Fekdsite_BorealToadbata : BorealToadbata
| Polygen 3 siverLake Siver Lake Tral Y 2018 01445538 Siver Lake 902235941 15 - - FikiSite_Trale_Partial - Trais_Parbl
B Polygon 2 Lake Blanche Lake Blanche Trail N <> 01425755 Lake Blanche 1114828437 15 | 1200.905697 | 61854.601805 3 VIR, Remions. FieldSie : DR Redons
10 Polygon| 73 Lake Soliuude Lake Soltude Trai v 2016 01445777 Lake Soliuide 464715943 15| 557.526867 | 19933.337732 3 b i St
1 Polygen 4 Doglake Dog Lake Tral v 2018 01440503 DogLake 425.893484 15| 513.68882 | 16856.218275 3 N -
2 Polygon 6 |Lackawaxen Lake <hul> N <uds 01442387 Lackawaen Lake 10290317 15| 497.126869 | 17569.127375 3 e
. @i Locators

Field: FHl add [EDelete FH Calculate | Selection: 63700mTo &k Switch = Clear [dDelete Slcopy | Highlighted: 2 suitch =
4 OBJECTID | Shape ToadID Life_Stage Gender Tagged Day  Month_T Month Year  SiteMame Region
|4 PointZ 790100289012345 Egg N/A N/A 24 May 5 2018 Siver Lake 3
5 PointZ 101231478901235 Adult M N 7 August 8 2017 Silver Lake 3
6 PointZ 123452928901235 Adult F Y 19 August 8 2017 Silver Lake 3
7 PointZ 145674378901235 Toadlet F N 14 June 6 2016 Silver Lake 3
Click to add new row.

Using the ‘Field Site’ layer Select “Cecret Lake” relates to ‘Trails Partial’. This allows you to find all the
trails for a particular sight.

g4 DWR_Regions_DNR_Stations
& DWR_Regions FieldSite
Field: EFl add @ Delete M Caalate | Selection: ¢3z00mTo Tswitch = dear FaDelete Slcony = o
4 _OBJECTID | Shape  Site_ID  FiekdNome TrailName Toads Year GNIS_D GNIS_Name SHAPE_Leng | BUFF_DIST Show Field Allases ) e P e
= 1
| Polygon 18 Cearetlake Ceeret Lake Tral I 2017 01445416 CecretLake 527.1194%9 15 Show Al Felds
Y Fieldsite_Fieldsite_Point
z Palygon 5 Lake Catherine CathernepassTral N <pull> 01439539 Lake Catherine 451510467 15 Fields View
Y Fieldsite_LakesPartial
3 Polygon| 72 |Lake Martha Catherine PassTrail N <bull> 01443207 Lake Martha 401163437 15 Show domain and subtype descriptons
4 Polygon 7 Lake Mary Lake Mary Trail Y 014 01443216 Lake Mary 1810.283672 15 [ Fieldsite_Paint
Joins and Relates » -
5 Polygon| 116 Lake Florence Lake Blanche Trail ¥ 018 01428031 Lake Fiorence 435.29215 5| B pelsted ata . Feldsite Fildsite pont : Feliste_Pont
5 Polygon| 115 Lake Lilian Lake Blanche Trail ¥ 017 01429613 Lake Lilian 829.233347 15 celectrelsted records Fildsite_ BorealToadData : BorealToad
7 Polygon 9 TwinlakesReservor | Twin Lakes Reservair T... Y 016 01496791 Twin Lakes Reservoir | 1827.05658 15 oot Fildsite Lakespartal : Lakespartal
8 Polygon 8 SiverLake Siver Lake Trai ¥ 2018 01445599 Siver Lake 902.235941 15 ’ FieldSite_Trails_Partial : Trais_Partia
9 Polygon 2 Lake Blanche Lake Blanche Trail N <l 01425755 Lake Blanche 1114.828437 15 | 1200305697 | 61854601506 3
Vo DWR_Regions_F Fieldsite_Trais_Partial : Trails_Partial
10 Polygon 73 Lake Soliuude Lake Solitude Trail ¥ 2015 01445777 Lake Solitude 464.715994 15 | 557.926867  19933.337732 3 > &5 soi=
1 Palygon 4 Doglake Dog Lake Tral ¥ 018 01440503 Dog Lake 425.803484 15| 51068382 16856.218275 3 3 s
12 Polygon 6 LackawaxenLake <tull> N <buil> 01442387 Lackewaxen Lake 402.902317 15 497.126869 17569127375 3 ) Lot
# Locators
Click to add new row.
= Fieldsite -
| Field: ff] add [FDelete BE calaate | Selection: &2 zoomTo TYswitch Eldear FFpelete (5Copy | Highlighted: 2 switch =
| 4 OBJECTID | Shape  Primaryam TrailD SystemName Designated HikeDiffic RegionlD SHAPE_Leng  Shape_Length
|9 Polyline Cecret Road 0ov32875 Cecret Lake Trail BIKE HIKE 3 69.111125 £9.111125
10 Polyline Cecret Lake V481753 Cecret Lake Trail HIKE MODERA. 3 755059683  755.059683
12 Polyline CecretRoad 0ov32875 Cecret Lake Trail BIKE HIKE 3 471893948 471.893948
Click to add new row.




Using the ‘DWR Regions’ layer, Select region “5” relate to ‘DNR stations’. To see which stations are

within Region 5.

L

DWR_Regions_DNR_Stations

Y DWR_Regions_Fieldsite
Field: [ add (3 Delete [FE] Calculate | Selection: 65 zoomTo S switch E dear fFDekte Slcopy = Fieldsite
.4 OBJXECTID | shape | STATE DWR_Region Region_Office Shape_Length  Shape_Area Region_ID Show Field Alisses @, Feldsite_BorealToadData
1 Falygon Utzh /A Utah Main Office 1972354.799438 | 21979635355 1.609000 0 Show Al Fields
T, Fieldsite_FieldsSite_Point
14 Falygon Utzh Central Region Springville Office 944626302251 40264319434, 120445 ] Fields View
5 Fieldsite_LakesPartial
is Falygon Utzh Northeastern Region  Vernal Office 707235.845965 | 23216038979, 485958 2 Show domain and subtype descriptions = h——
ieldSite_Poin
17 Falygon Uteh Southern Region Cedar City 1127794379312 T0432237475.347678 5 e and Relates R o
1 Falygon Utzh SoutheasternRegion  Frice Office 1206396,5366 | 52564457328, 362137 4 B peatedData R VR _Regions. ChytidSite XY « Chytrid
15 Folygon Uteh Northern Region Ogden Office 1066515.535204  33232059625.479595 1 Select related records DWR_Regions_Fieldste : Fieldste
Click to 2dd new row. - J— DWR_Regions_DNR_Stations : DNR_St.
Lo ———
DWR_Regions_DNR_Stations : DNR_Stations
[ DWR_Regions -
Field: FEladd [SDelete FE) Calculate | Selection: 62zoomTo fakswitch = Clear 3 Delete Sicopy | Highlighted: = suitch =
.4 OBJECTID | Shape Region_ID = Region Office_Name Office_Type Lat Long PhoneNumber Address
IS Point 5 Southern Region Cedar City Office Region 37.704132 -113.086484 435-865-6100 1470 N Airport Rd, Ced
7 Paint 5 Washington County Fie... Washington County Fie... Field 37.179394 -113.395464 435-879-8694 451N SR-318, Hurrica...

Click tn add new row.

Screenshot of Geodatabase with relationship classes
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