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WILDREACH Report & NSSI Emerging Issues
Estabhshmeﬂt of the Arctlc LCC
Agency and rese‘érchers need

Conveyance of m_strt_utmnal knowledge and
field data to new generations of stakeholders



WILDREACH report: scientific priorities

How reliable are the projections for increasing precipitation and evapotranspiration?

How will the annual precipitation input on the Coastal Plain and Foothills be allocated
between winter (snow pack) and summer?

How will changes in precipitation, evapotranspiration, and active layer depth alter summer
surface water availability in shallow-water and mesic/wet tundra habitats?

How will changing patterns of seasonal runoff affect stream flow?

What is the contribution of groundwater in various systems, and is it sufficient to maintain
year-round flow?

Will drought conditions and changes in drainage patterns decrease water body connectivity?
Which Coastal Plain lakes are susceptible to tapping (rapid drainage) and on what time scale?
What are the expected changes in snowpack characteristics (depth, density, presence of ice
layers) and how might these vary on a regional and local scale?

How much change will occur in the timing of snow melt and snow onset?

How will the frequency of rain-on-snow and severe winter storm events change?



WILDREACH report: species that may be impacted
negatively by changes in climate and hydrology

Yellow Billed Loon
Pectoral Sandpiper
Red Phalarope
Shorebirds
Common Eider
Broad Whitefish
Dolly Varden
Arctic Char

Lake Trout

Musk Ox

Caribou

Decreased
connections Drying of Change in ice-Increasein  Increasein  Increasein
Warming between aquatic free/growing winter summer rain on snow
temperature waterbodies habitat season precipitation storm events events
X
X
X
X
X
X X
X X
X
X
X X
X X




NSSI Emerging Issues Papers

Highlights for Weather and Climate:
 Weather data collection is currently ad hoc

 Need a systematic approach to equipment maintenance and
data collection, storage, management, and dissemination to
assess patterns accurately.

 Agencies and other entities need to work together to
inventory existing weather stations, undertake a gap analysis,
and invest in an improved well-coordinated system.

 Need for improved weather data collection and management
cannot be overemphasized.



NSSI Emerging Issues Papers

Highlights for Hydrology and Lake Drying:

With ongoing industrial development and environmental change,
information from hydrological and meteorological networks in the
Arctic is critical to management.

Information needs apply to rivers, streams, lakes, ponds, and
wetlands.

Remote sensing technologies useful for understanding and
monitoring hydrology have yet to mature, but warrant further
research and development.

Status and trends of hydrological processes are poorly understood.

Changes expected to occur due to climate change are difficult to
predict and, given the current paucity of information, may be
difficult to document.



NSSI Emerging Issues Papers

Management questions for Hydrology and Lake Drying:

1.

What kind of network of long-term stream gauging stations is
needed on the North Slope of Alaska?

Is the Arctic hydrologic cycle undergoing significant and rapid change
in response to climate change and is it well understood how this will
affect cycle complexity (floods, drought, etc.)?

Are alternative technologies for better quality data collection being
developed? If so, will they lead to alternative regulatory
requirements?

Hydrologic data for individual small headwater hydrologic systems
(streams and lakes) are severely lacking, but might these systems,
collectively, be very important?



NSSI Emerging Issues Papers

Management questions for Hydrology and Lake Drying:

5.

Are there significant data gaps in relating annual surface runoff to
annual precipitation?

How does snow water equivalent (SWE) vary on a local scale? How
accurately can we determine how much water is available in the
snowpack at the watershed scale?

Spatially and temporally, how does water availability vary on the
North Slope? Will energy exploration and development be able to
move forward in water challenged environments?

How important are ephemeral streams to fish?



Objectives

Improve data availability and dissemination

Inventory and acquisition of hydrologic and related data held
by state and federal agencies, and the private sector.

Design a public database to house data and metadata related
to hydrology and climate in arctic Alaska and begin to
populate with metadata.

Design and host a simple webpage with metadata, project
description, and access to a GIS file with the station locations
from the inventory.

Use retrospective analyses to aid the Arctic LCC and partners
in efforts to assess sampling designs for hydrologic monitoring
networks.




Proposed project
workflow and
products for Phase
1and 2

Develop and document formatting,

normalization, and upload methods

Design and create database

Design and create web site

Relevant climate, hydrology, water quality, fisheries data

Datain Electronic data not
need of in online databases
rescue

Identify data sources

Interpret, format,
standardize, and
create metadata

Upload

Analysis-ready data
\ Geodataba /

se

Data stored in
online ODM
databases

Acquire and archive data

Rescue as needed

Interpret, format,
normalize

Revise metadata

Upload

SQL Server

\

//

Project Website

Inventory

Geodatabase with downloadable data

Network Analysis on
analysis-ready data

Link to
online
ODM
databases
(e.g. USGS
NWIS)

Network Analysis
Report

Trend Analysis
Correlation

Cost-surface



Phase 1 -- So let’s get started

We need a container to hold the data

We need an interface for people to do simple

gueries

We need to be able to do simple visualizations

online

We neec
dataint

the user to be able to download the
neir favorite format

We neec

to acquire and ingest metadata




Phase 1 -- So let’s get started

We need a container to hold the data
— Want to coordinate with other efforts

We need an interface for people to do simple

gueries

We need to be able to do simple visualizations

online

We neecd
dataint

the user to be able to download the
neir favorite format

We neec

to acquire and ingest metadata




We need a container to hold the data

 Needs to be compatible with other efforts Link to

online ODM
databases
(e.g. USGS
NWIS)

CRescued ™ Analysis-ready data

Design and create

database

SQL Server




The Container —
available models versus needs

CUAHSI Berkeley ArcticLCC
ODM Sensor SciScope Hybrid

Support hydrologic network analysis X
Link to other databases (WERC, USGS, X " X "
STORET, etc)
Store point observations X X X X
Store polygon, gridded, and transect X "
observations
Store hydrology, climate, and, potentially,

: : P P X X
biological data
Tables to prioritize processing of inventoried X
data
Store ISO 19115 metadata standards X X X
Link each observation with traceable
dataset heritage, including appropriate X X X X
citation and QA/QC information
Restrict access when necessary X X X




CUAHSI ODM

Sources ISOMetadata
| SourcelD {PK} < MetadatalD {PK}
Sites Organization TopicCategory
SpatialReferences _ === | SourceDescription Title
SpatialReferencelD {PK} SitelD {PK} Sourcelink Abstract
SRSID SiteCode . .
SiteName ODMVersion ContactName ProfileVersion
SRSName tud VersionNumber Phone MetadataLink
IsGeographic Latitude Email
Notes —> | Longitude ll\
LatLongDatum D {FK} Address
8 City TopicCategoryCV
Elevation_m State Term
VerticalDatumCV VerticalDat
Term —> Lc?(r:‘allt;(a atum ZipCode Definition
Definition LocalY Citation
LgizlPro'ectionlD{FK} MetadatalD {FK}
PosAccu:‘acy m DataValues ——| SampleTypeCV
State - V.alueID{PK} Methods Te”_“_
SitelD {FK} Definition
County MethodsID {PK}
SourcelD {FK} < -
Comments MehtodID {FK} MethodsDescription
> MethodLink
Data Value
Units OffsetTypes Value Accuracy LabMethods
S I
UnitsID {PK} | OffsetTypelD {PK} OffsetTypelD {FK} sarn lﬁgK—e}s | LabMethodID {PK}
UnitsName OffsetUnitsID {FK} OffsetValue SampleT o LabName
UnitsType OffsetDescription LocalDateTime Labr\geth\;?ﬂlD{FK} < LahOrganization
UnitsAbbreviation UTCOffset LabSampelCode LabMethodName
DateTiemUTC P < LabMethodDescription
CensorCode LabMethodLink
VariablelD {FK} CensorCodeCV
Variables SamplelD {FK} DerivedFrom Term
VariablelD {PK} DerivedFromID <| DerivedFromID {FK} Definition
ControlledVocab VariahleCode QualyﬁerlD{FK} ValuelD {FK}
T—erm VariableName QualityControlLevellD {FK}
Definition Speciation _ Groups GroupDescriptions
VariableUnitsID {FK}
. GrouplD {FK} GrouplD {PK}
SampleMedium
ValuelD {FK} GroupDescription
ValueType
Is.Regular Qualifiers
TimeSupport . -
TimeUnitsID {FK} ) Caterories QualityControlLevels QualifierID {PK}
) Lategories QualityControlLevellD {PK} QualifierCode
DataType VariablelD {FK}
QualityControlLevelCode QualifierDescription
GeneralCategory DataValue Definition
NoDataValue CategoryDescription Explanation I%ecreated from

ttp://his.cuahsi.org/images/odm1_1schemadiagram_md.jpg




Berkeley Sensor

qualifiers
CuafenD
stats datavalues Cualfiercoge
MC_MName aluslD
AcceesCode | monitoringcollections DataValue
StafonMame ValuaAccuracy .
StrtDate B :E'_‘,{,m LocalDateTime qualitycontrollevels
EndDate "C_Mmmf UTCOMmsat wm
RecomiCount Contact Cuaifen CuaityControlLeveiCode
COmmEnts CualtyControll eveiCode — Explanafion
DatastreamID
SOUrces = f wvariables
statio =
SourcelD ns/ VartabielD incidents
StatoniD VariableCode IncidentiD
SourceDescrption SafonMame VanabieName StarTime
Sourcel Ink SheCode VariabieDescrption ShariPrecicion
ContactName X MC_Name datastreams /ﬂ Speciation EndTime
Phone Owganization ariahie EndPraciskon
Emal Datalogger DatastreamiD Samplebedium StatonMames
Afress Timelntenal "‘“-.. CEtaseambame WalusType Diatastream_Mames
City Timelnitshame - cEtonMame IsRagular Tt
Siate FlieMame SReCode TimeSupgport Descxiphion
Falloss i) Comments " arlabisCoge Timelnits Reported_By
Clitatian - Contact MethodName DataType Daie_Reporied
MetadatalD DeviceName GenaralCategary Commests
FleidMame MoDatavalue
Comments
people H‘ methods nits
PecpielD ShelD Rangahin MethodID
Name_Full SheCode Rangenax MethodName UnitsiD
IBTE_LBEI SheMame mf mmm UritsMame
Passwd Monfoang Collection Method UnissType
Emal Latituge StatoniD Lk UnitsAboreviation
Afmiiation Longitude VarabielD \ i
Comments Latl ongDatumiame Method I
ACCEES Elevaton SHelly devices,”
erticalDatum DevicalD
Loeal DevicalD
wl cealProjection SertalNumber
POSAGTURECY Method Mame
tIE MDEE:H":;{!
County
Commens Comments

Diagram from http://sensor.berkeley.edu/SensorDB_Schema.pdf



SciScope (core only)

ODCore_Contr 'ocabularie ODCore_DataQuality
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| MerodD ODCore_Feature
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_| IsCategorical j HerarchyCoe
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. _] TimesppatiD _] Featurehame _
(:Tx‘::re_TT'le&lmu't _] o _] B
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J DetaType —] -
| pteeqery
ODCore_ResponsiblePart ODCore_Method
SurElD MethodD
ODCore_ObservedVariabl J ﬂ —?I
VariahdD | swrecop | maratane
J ﬂ 7] SureCade ODCore_SeriesAnnotatio| _l —
e | o e
_J VariabeDefirition :]] _] T
j OtsenetiorMedum - _] - _l ArrctecBy
| g J Cortzctie —
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Evolving Arctic LCC hybrid model

Processing Sites SpatialReferences Units Variables ControlledVocab
Processing|D SitelD {PK} SpatialReferencelD {PK} UnitsID {PK} > VariablelD {PK} Tables for
X Ite X X SampleMedium
SitelD SiteCode SRSID UnitsName VariableCode St
Datalocation SiteName < SRSName UnitsType VariableName ValueType
DataAvailable ManitoringCollection IsGeographic UnitsAbbreviation VariableDescription %te .
o o gory
DataPermissions LatLongDatumID {FK} Notesy Speciation E—
DataRestrictions VerticalDatum VariableUnitsName {FK} Definitions
DataRestrictionLocation LocalX SampleMedium
> Feature??? OffsetTypes
gata;ormat LocalY o FeaturelD {PK} Oﬁm‘ﬁ%m :l:luelepe
Datap;eisil;le LocalProjection {FK} HierarchyCode OffsetUnitsID {FK} Tsir:sguar ot
Eri:tEl D c; Y SRR HierarchyLevel OffsetDescription T imeUn?fs {FK}
Enthara 0 State FeatureName DataTvpe
Q rIvl eDsc'; ey < FeatureTypelD Gener§FCate )
ot 'ty ate Comments Geoposition DataStreams sory
QualityPerson LatLongDatumName {FK} DataStreamID {PK} | NoDataValue
g A
Comments Geopggition A 2| FeaturelD {FK} Vv
DataStreamName {FK} DataValues
DisturbanceCV SiteCode {FK} ValuelD {PK}
Tnzg:mon > VariableCode Data Value
Disturbance MethodName {FK} & Value Accuracy
DisturbancesID - ~| FieldName LocalDateTime
SltelD Stations DeviceName UTCOffset
Term StationID{PK} FieldName OffsetTypelD {FK}
Date SiteCode Comments OffsetValue <
Comments MC_Name Contact DerivedFromID
Organization DataQualitylncoming QualifierID{FK}
Datalogger DataQualityCurrent DataStreamID
Timelntewal RangeMin y
) TimeUnitsName RangeMax
-'Il—'eo”::CEte oryCy FileName StartDate
Definition Comments EndDate
Contact AnnualTiming
StationlID
VariablelD
MethodID
SitelD
DevicelD
,T\




Phase 1 -- So let’s get started

We need a container to hold the data

We need an interface for people to do simple

qgueries

We need to be able to do simple visualizations

online

We neec
dataint

the user to be able to download the
neir favorite format

We neec

to acquire and ingest metadata




What type of queries are needed for

network analysis and answering
WILDREACH/NSSI report questions?

1. Return all fish/hydrology/climate stations within
bounding box (example: 70N 68N 150W 155W)

2. Which parameters are sampled by the above
stations and for what period of time?

3. Return all stations that sample x parameter (i.e.
temperature) within bounding box y for time
period z (example: 1940-present, winter only)?



Potential Queries

Phase 1

Time

Space

Site Name from list (FishCreek)

Entire extent / all sites

Bounding Box (e.g. 70N 68N 150W 155W)
Bounding polygon drawn by user
Bounding circle drawn by user

Land Management Unit (e.g. NPRA)

*Measured between time X and Y (e.g. X =1 Jan 1900, Y = 10 Sept 2010)
*Measured during > X consecutive years (e.g. X = 10 consecutive years)
*Measured during > X years, total (e.g. X = 10 years, total)

Potential Query Output

Variables/Categories (select from list)
Variable M and Sample Medium N (e.g.
temperature, discharge, precipitation)
General Category M (e.g. Climate, Biota, etc)
Value Type (e.g. derived, observed, model

simulation result, report, etc)

Select Output
4| Sites

Source (select from drop down list)
Organization (BLM)

Source Description (Federal Agency)
Contact Name (Rickard Kiemnitz)

All sites with observational data for particular
variables or for all variables in a General Category
collected by a particular organization.

Bold text indicates name of existing table or field in inventory/database

* requires additional table or field for inventory



Phase 1 -- So let’s get started

We need a container to hold the data

We need an interface for people to do simple
gueries

We need to be able to do simple
visualizations online

We need the user to be able to download the
data in their favorite format

We need to acquire and ingest metadata




Data Visualization

Trying to go with off-the-shelf freeware such as SQL Management
Studio:

4% Microsoft SQL Server Management Stud

File Edit View Query Debug Tools Window Community Help
SNewquey [/ [ |5 &g
7 | 1arcoD ~| ¥ Execute b @ v I3 E[H] " W BEEO =ML
| Object Explarer + I1 ¥ | ~BoundingBoxQuery....COD (iarclcc (52)) | + X || Properties v 1 X |
- —|DECLARE @box geograph A
LS SET @box — qeggrgphff: E:JSTGeomFromText (*POLYGON ((-143.0 70.0,-143.0 69, || Current connection parameters -
= 5 dbo.EXT_FWS FishSample o ] SELECT SiteGeography.SiteCode,
= 3 Columns EXT_FWS FishSample.FishName, _|ll= Aggregate Status
7 FishSamplelD (PK, int, not null) EXT_FWS_FishSample _Fry, 5 Connection fa
¢ SitelD (FK, int, not null) EXT_FWS_FJ:_shSample .Juvenile, Flapsed time 00:00:08.968
[ FishName (nvarchar(255), null) EXT_FWS_FishSample.adult, Finish time  11/7/2010 10:22:4J
= Fry (nvarchar(50), null) N EXT_FWS_F%shSample . Anac.iromous . Nama icewater.ine.uaf.a
[ Juvenile (nvarchar(50), null) EXT,FWSJ}shSample -Remdt_entr Rows returnec 23
[E] Adult (nvarchar(50), null) EXT_FWS_FishSample.Occasional, o -
[Z Anadromous (nvarchar(50), null) L EXT FWS FishSample.Rearing, Start time 11/7/2010 10213
[ Resident (nvarchar(50), null) i EXT_EWS_FishSample.Feeding, state Open
[l Occasional (nvarchar(50), null) EXT_FWS_FJ:_shSample.Spawn]:.ng, EConnection
= Rearing (nvarchar(50), null) E)_(T_FWS_FJ_shSample . Overw1nte1.:, Connection n: icewater.ine.uaf.es
= Feeding (nvarchar(50), null) SiteGeography.GeographyLocation - ||B Connection Details
] Spawning (nvarchar(50), null) < 11 | 3 Connection el 00:00:08.968
=] Overwinter (nvarchar(50), null) Connection fir 11/7/2010 10:21:4
3 Keys Connection rc 23
3 Constraints Select spatial column: Connection st 11/7/2010 10:21:3
3 Triggers Yo [GecgraphyLocation '] Connection st Open
3 Indexes Yoo -~ Salect labal column: Display name icewater.ine.uaf.e
[ 3 Statistics fe - ) . ; i B ; _] Login name  iarclcc
= dboFishSample - v v/ Yy : - Server name  icewater.ine.uaf.e
3 dbo.GeneralCategoryCV ¥4 - Select projection: Server version 10.50.1600
3 dbo.GroupDescriptions 3 [Equlrectangular v] Session Tracir
= dbo.Groups i 8 Y —J P— SPID 52
3 dbo.Incidents ¥ .
3 dbolSOMetadata e . O
3 dbo.labMethods ~
Name
< L ! oo e The name of the connection.
ERegis‘[ered SENEFSIE Object Explorer @ Query executed successfully. icewater.ine.uaf.edu (10.50... ‘ iarclce (52) ‘ IARCOD | 00:00:08 | 23 rows
Ready
=




Kuparuk-DS-1F

Kuparuk-DS-1F
FID J62
Kuparuk-
DS-1F
latitude 7029
longitude -149.68

SiteMame

Cirections: To here - From here

Co. 0l id¥o witet” VU # PN
- ; . - . ‘D O . s
0 O ' Imagﬁli:--zﬂ% T?ﬁa_h'lctrii::s- O

EI-E kma O D{c-} O O [mUE"?E:IECA% > o O o e =G0081 :
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Phase 1 -- So let’s get started

We need a container to hold the data

We need an interface for people to do simple
gueries

We need ato be able to do simple
visualizations online

We need the user to be able to download the
data in their favorite format

We need a project website
We need to acquire and ingest metadata




Example of =
O utp ut i n use rS *Measured hetween time X and Y (e.g. X = 1 Jan 1900, ¥ =10 Sept 2010)

*Measured during > X consecutive years (e.g. X = 10 consecutive years)
favo rlte fo rm at *Measured during > X years, total (e.g. X = 10 years, total)
*Measured atirregular or regular intervals < 7 (e.g. Z =sporadic, annual,

maonthly, weekly, daily, hourly, 15-minute, etc)

Combinations:
Space

Site Name from list (Lake 9713)
Entire extent / all sites
Eounding Box{e.g. 70N 68N 150W 155W)

EBounding polygon drawn by user

Eounding circle drawn by user Potential Que ry Output

*Measured atirregular or regular intervals < 7 from interannual date 4
to Ebetween years X to Y (e.g. regular intervals, < hourly, 1 May — 1
Jun, 1980 — 2010)

Land Management Unit {e.g. NFRA)
All sites, dates, variables, suggested citation, and
information about source and sampling interval for
variables in a Category collected at regular intervals
Select Qutput P . . . ; : .
=7 at specified location, between specific dates, and
: - E Sites with = X consecutive years of data.
Vanables/tategones (select from list) E  Variables, medium
Variable M and Sample Medium M {e.g. B Dates site | dates | Variable, diation | source | Sample
i = fie] o O  Category medium nterval
emperature, fish |l)resem::e, sno\--,.; B SamplingInterval Mine | mx | Temperatue, | 000p0x | UAF, hosly
General Category M (e.g. Climate, Biota, etc) O  Land Ownership Sitelt | wex air 2000000 | WERC
Value Type (e.g. derived, observed, model E Source Mine | oo | Waterlevel, | oogoo UAF.C hourty
s : : TR oy Sitel | wx arfaewater | jooooon | WER
simulation result, report, etc) B Citation (required) FTi E— s woopox | ADFG | paradic
9713 | =x Presence, 20000000
surfcewater | - xeo0e

Source (select from drop down list)
Organization (Fish and Wildlife Service)
Source Description (Agency)

Contact Name (Joe Smith) Bold textindicates name of existing table or field in inventory/database

* requires additional table or field for inventory



Phase 1 -- So let’s get started

We need a container to hold the data

We need an interface for people to do simple
gueries

We need ato be able to do simple
visualizations online

We need the user to be able to download the
data in their favorite format

We need a project website

We need to acquire and ingest metadata




Project website

Datain
need of
rescue

Develop and document formatting,
normalization, and upload methods

Design and create
database

Design and create

website

Geo-Inventorv

Inventory

Relevant climate, hydrology, water quality, fisheries data

Data stored in
online ODM
databases

Electronic data not .
Link to

online
ODM
databases
(e.g. USGS
NWIS)

in online databases

Identify data sources

Interpret, format,
standardize, and
create metadata

Ingest

Analysis-ready data

Geodatabase

SQL Server

Project Website

Geodatabase with downloadable data
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Phase 1 -- So let’s get started

We need a container to hold the data

We need an interface for people to do simple

gueries

We need to be able to do simple visualizations

online

We neecd
dataint

the user to be able to download the
neir favorite format

We neec

a project website

We need to acquire and ingest metadata




Acquiring metadata Relevant climate, hydrology, water quality, fisheries data

Datain Electronic data not Data stored in
need of in online databases online ODM
rescue databases
Identify data
sources

Develop and document formatting,
normalization, and upload methods Interpret format
4 4

standardize, and

create metadata

Upload

Analysis-ready data

Geodatabase

Geo-Inventorv

Design and create
database

SQL Server

Project Website

Inventory Geodatabase with downloadable data

o Y

Design and create
website

Link to
online ODM
databases
(e.g. USGS
NWIS)



Acquiring metadata

r
INTERNATIONAL ARCTIC I/?SBQ RESEARCH CENTER

Jams Researcher 1 Diecember 2010
Bezzarch Istinme
Fairhanks, Alaska 99709

Dizar Jane-

As parmers of the Arctic Landscape Consenation (Arctic LOT), we are oreating a
geodatabase of metesrological bydrological and aquatic ecosystem data Som Arctc Alaska and
Morthwestern Canada (Figare 1), The Arctic LOC will wse products genembed from this effort to refine
conceprual models, uide fisure research and mordtoring efforts, and aid in informed and coordinated
manazement of populations of fsh and wildlife. Mere mfommatien about the Arctic LOC can be found at
favs. gow science/shopdf DOT ArcticLOChamative paf .

Omr first step is an inventory of existing data. We will gladly accept amy informaton reganding your
datazet. If you have data ar metadata to contribute, Enow of a potentally relevant databass, ar= i
towand a sinilar peal of data compilation, or have started to compile datassts, we would love to work with
vou fo increase the availabilify of existing arctic datasets. Tio contribute information about your data to
this mventory, please see Appendix A call us, or send (ancticdatay gmail cond) the following
mformaton: your contact information, brief description of variables, approzimate dates over which
danwmﬂmia:ﬂ.ahﬁduumhlnfspmﬂmt{mshlpﬂ} A finalized version of this
mventory will balp us determine where to focus additonal database eforts.

Omr second step is to request and archive datasets, perform data rescue efforts, create standandizad
metadata, populate a geodatabase that can be accessed online, and link datasets to exdsting platforms. By
contributing data, you will not anly belp the Arctic LOC, you will also increase citation of the vahable
datasets you have collected and ensure that they are archived for the fishae! Citation information for
coniributed data will be linked to datasets and proper cifation of dam will be required. O team inchadas
dadicared data rescue experts who are sager to tum dnting, stacks of field notes, hand drawm maps,
phistos, slides, dizital files and raw datasets mbo wser-frisndly, sreandined datazees! Plaase ses Appendiz
B for instructons on contrituting data I wou woudd like to restrict access to your data, please letus
know. We camnot promise to resoue and inchede all datasets in the final database, but at the very least we
will document the peed for resoue of your dataset.

Ses below to view potential database cateparies and to see more details on conribating to the Arctic LOC
mventary and dtabase. Please let us know if you have any questions of comment=. Thank you for your
time.

Simceraly,

The Arcic LOC Hydrologic Database Teany
Jessica Chemry PRI

Greta Burkart PhD)

Jennifer March M5

Amyy Tacobs M5

Phone 207474-5730 » Far 20747416843 » emadl: arcticdacsidpmail com
Tassica Charmy » 8§30 Koyukuk Drive » PO Sax 757340 » Firbanks, Alai 597 75-1340
UNTVERSITY OF ALask s FamsanEs W

r
INTERNATIONAL ARCTIC st RESEARCH CENTER

Figure 1. h{ap of the Arcoc LIOC focos Area
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Appendixz A
Fhase 1: Data Inventory — tell ns about your data

To comtribute information about your deta fo the intal Arche LCC inventory, pleass call us or send
{arcticdatiE gmail.com) amy of the following sformation (Ergst dabs for daky imventory- September
2010, though we will happily accept information at ay time):
*  Your cominct information and affliaten.
*  Decscription of datasets and variables (be as brisf or detailed s you have tme to b
+  Format data is corently stored in (s.g. notebook, spreadshest, database, § tack, HDF, shides,
photon, ete).
»  Time over which data was collected (if collected over mualtpls years, indicate which seavons)
»  Spatial exmtent of data using one of the followimg formats: your own prefeored format, brief
parmative description of geoeral location, coordinaes, shaps file, kml £le, or annotated map (5.2
creating and sharing 2 Google Maps using “my maps ).
s Cthar melevant informaticn you might want to inchods about your data. This mittal Eventsory will
bo updated and fxalized ata Later dat.

Phisse W7-474-5730 » Fag WT-474-2643 » pmuils aretiodotenuail com
Jenmzi Cherry 930 Kivukool Drive « PO Box TA7T380 « Fairbasks, Alesks 957757340

UNIVERSITY OF ALASEA FAIEEL\JPLH.I‘F



Source Contact List — continues to expand

Agency/Project/Division Starting Contact Point Contact | |Agency/Project/Division Starting Contact Point Contac
AK DOT michael.knapp@alaska.gov X AK DFG ioe.klein@alaska.gov
AK DOT [paul.janke @alaska.gov AK DNR ary.prokosch@alaska.gov
Barrow researchers Uerry Brown, Kim Peterson, Mike Miller, Larry BLM Lee Koss
Hinzman, etc Bureau of Indian Affairs KLKahklen@gci.net
Etm xs;::zz;/ynhr:;csan § GWS mlilly@gwscientific.com
Concoco Philips / MIM Karen Rae / Larry Moulton NOAA Aaron.Jacobs@noaa.gov
research NOAA edward.plumb@noaa.gov
NPS - ARCN Scott Miller (database manager) X NOAA jeanne.hanson@noaa.gov
Toolik LTER Chris Luecke X NOAA robin.radlein@noaa.gov
Toolik LTER Anja Kade X NPS - ARCN Amy Larsen (recommended by Scott Miller)
Toolik LTER Uohn Hobbie and Gaius Shaver NPS - ARCN Dave Swanson (recommended by Scott Miller)
UAF -- GINA Dayne Broderson X NPS - ARCN Uennifer Allen (recommended by Scott Miller)
UAF -- IARC Bob Busey X Parks Cananda
UAF -- IARC Jessica Cherry X Tribal Health Consortium
UAF - WERC Amy Tidwell X TETRATECH christy.miller@tetratech.com
UAF - WERC Bill Schnabel X Toolik researchers Steve Oberbauer, George Kling
UAF - WERC bveta X UAA — ENRI lohn Zufelt
US FWS John Tra\/\{icki X UAF Ffdmw@uaf.edu
32 Eaz ﬁ:z:gﬁzz:nd Dave Daum X UAF Jay.Jones@alaska.edu
USGS Ben Jones X US Army Corps of Engineers |Crane.Johnson@usace.army.mil
USGS Molly McCammon US EPA north.phil@epa.gov
USGS Chris Arp X US FS rweaver@fs.fed.us
USGS Steve Frenzel X US FS wamacfarlane @fs.fed.us
AK DFG loe Buckwalter, Ryan Snow, Skip Repetto X US FWS william_rice@fws.gov
AK DFG Bill Morris X USACE Harlan.M.Legare@poa02.usace.army.mil
AK DEC charley.palmer@alaska.gov USACE Jon.E.Zufelt@erdc.usace.army.mil
AK DFG J Johnson USDA NRCS richard.mcclure@ak.usda.gov
AK DNR terence.schwarz@alaska.gov, USDC NMES Eric.Rothwell@noaa.gov
ted.deats@alaska.gov USDC NWS Larry.Rundquist@noaa.gov
AKDNR 2 USGS GTNP Frank Urban and Gary Clow X
glL::\;kaj FDi?eGS USGS dfmeyer@usgs.gov
Arctic Slope Regional Corp  Sieberg, Stuart (recommended by Joe USGS rhost@usgs.gov
Buckwalter) USGS egneal@usgs.gov
North Slope Borough AK DOCC taunnie.boothby@alaska.gov
BLM Shane Walker X US CRREL
Toolik LTER Sally Maclntyre X Dept of Military & Veterans
Water Survey of Canada WSC@ec.gc.ca X Affairs
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Metadata that we
have acquired

via contacts, reports,
online sources

Data Type

Organization

Bathymetry

AK Division of Fish and Game, Fairbanks Field Office (Morris)

US Fish and Wildlife Service Water Resource Branch (Trawicki)

Climate Stations

Bureau of Land Management, Fairbanks Field Office (Kemnitz)

Department of Energy -- Atmospheric Radiation Measurement (ARM)

Geo-Watersheds Scientific

International Arctic Research Center, University of Alaska-Fairbanks

MMS Stations

National Atmospheric Deposition Program

National Climate Data Center

Toolik Lake Long Term Ecological Research Station

USGS Real-Time Permafrost and Climate Monitoring Network (Urban & Clow)

Water and Environmental Resource Center, University of Alaska-Fairbanks

Western Regional Climate Center

Stream Gaging
Stations

Bureau of Land Management, Fairbanks Field Office (Kemnitz)

Geo-Watersheds Scientific

International Arctic Research Center, University of Alaska-Fairbanks

Toolik Lake Long Term Ecological Research Station

USGS Alaska Science Center Water Office (Frenzel)

US Fish and Wildlife Service Water Resource Branch (Trawicki)

Water and Environmental Resource Center, University of Alaska-Fairbanks

Ice Thickness

Water and Environmental Resource Center, University of Alaska-Fairbanks

International Arctic Research Center, University of Alaska-Fairbanks

Water and Environmental Resource Center, University of Alaska-Fairbanks

Soil Moisture,
Temperature
and/or Active
Layer Depth

Circumpolar Active Layer Monitoring Network (n=40)

USGS Real-Time Permafrost and Climate Monitoring Network (Urban & Clow)

International Arctic Research Center, University of Alaska-Fairbanks

Water and Environmental Resource Center, University of Alaska-Fairbanks

USDA NRCS

Lake Water level

US Fish and Wildlife Service Water Resource Branch (Trawicki)

Water and Environmental Resource Center, University of Alaska-Fairbanks

Water Quality

AK Division of Fish and Game, Anchorage (Buckwalter)

AK Division of Fish and Game, Fairbanks (Morris)

Toolik Lake Long Term Ecological Research Station

USGS Alaska Science Center Water Office (Frenzel)

Water and Environmental Resource Center, University of Alaska-Fairbanks




Phase 2

e Data rescue and ingestion
 Network analysis



Phase 2 — Data Relevant climate, hydrology, water quality, fisheries data

Data in Electronic data not Data stored in ——

Link t li
rescue and need of in online databases online ODM O';MO oniine
ingestion rescue databases databases

(e.g. USGS

NWIS)

Acquire and archive

Identify data sources
Develop and document formatting, data

normalization, and upload methods Interpret, format,
standardize, and Rescue as needed
create metadata

Interpret and normalize

Upload

Ingest

Analysis-ready data

Geodatabase

Geo-Inventorv

Design and create
database

SQL Server

Project Website

Inventory Geodatabase with downloadable data

Design and create web site




Phase 2 -- Data rescue and ingestion
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8 44 3.8 93 55 25 4 0 0 0

9 23 29 44 22 4 0 0 0 0

10 32 5.1 120 89 57 29 8 <1 0

11 22 43 75 53 31 11 <1 0 0

12 31 77 122 91 60 34 17 8 3

o 13 40 3.1 85 45 1 <1 0 0 0
14 46 134 321 282 236 190 146 111 79 :

15 9% 82 379 283 187 97 37 9 3

16 257 3.8 668 427 221 67 0 0 0

17 100 7.4 342 246 162 95 46 16 2

18 32 2 74 42 18 0 0 0 0

19 181 2 419 238 102 0 0 0 0

20 81 9.2 457 377 301 230 167 110 59

21 56 42 128 77 37 10 0 0 0

22 77 9.3 352 276 206 145 95 54 20

23 35 107 240 206 173 142 112 85 61

24 133 75 709 578 457 345 240 141 50

25 131 23 182 67 3 0 0 0 0

26 64 83 321 258 199 144 94 50 13

27 303 179 3212 2009 1706 1414 1138 878 639

28 79 34 216 141 72 14 0 0 0

29 300 75 1190 914 688 497 321 162 36

3 30 0 0 0 0 0 0 0 0 0

. 31 104 87 557 452 348 249 161 0 39

32 34 109 208 174 142 112 84 59 36

33 29 6.3 94 66 39 17 5 1 0
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a7 75 46 274 199 124 54 7 0 0
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58 31 8.4 156 126 98 73 50 29 12

59 24 105 117 94 72 53 37 23 11

60 50 79 280 231 183 137 92 52 20

61 24 7.8 125 102 80 59 40 23 8




Phase 2 -- Network Relevant climate, hydrology, water quality, fisheries data

Data in Electronic data not Data stored in —

anaIVSIS need of in online databases online ODM L|nI'< to
rescue databases online
ODM
databases
Acquire and archive data (e.g. USGS
Identify data sources Rescue as needed NWIS)
Develop and document formatting,
normalization, and upload methods Interpret, format, Interpret, format,
standardize, and normalize

create metadata
Revise metadata

Upload
Upload

Network Analysis

Analysis-ready data

Geodatabase Report

Design and create database Trend Analysi
Network Analysis on rend Analysis

analysis-ready data Correlation

SQL Server

Cost-surface

Project Website

Inventory Geodatabase with downloadable data

o
o

Design and create web site




Phase 2 -- Network Analysis

Start to answer some of the 6 —
WILDREACH/NSSI questions that ..
pertain to trends and monitoring .
networks 0.

May look for input from Arctic g
LCC advisory groups

Will publish our
recommendations based on
historical data density and
practicality (i.e. maintaining
priority watersheds, where are
major gaps, cost surface analysis)

Wrap up in February 2012
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Some examples of how this
database will help users address
NSSI emerging issues and
WildREACH questions



Questions related to improving
capabilities of remote sensing tools

Question

General Query

What ice thickness and lake bathymetry data is
available to calibrate SAR data collected in the
Upper Kuparuk River Region between December
and May 2010.

Ice thickness and lake depth data
for a certain area during select
years

What climate and hydrology data is available to
compare to lake surface areas estimated from
remote sensing imagery obtained near Barrow in
1982 and 20067

All variables under the general
categories of hydrology and
climate for a specific area during
a certain time.




Questions related to management

Management Question General Query

. . _ _ All winter precipitation data for
What winter precipitation data is available for

areas that had unusually low musk ox survivorship
during 199X, 200X, and 200X?

specific areas during selected
years.

All variables under general
What data is available to understand fluctuations in &

_ _ category of inland waters for all
water level in lakes where ice roads are planned?

lakes in certain area.

All lake depth data for specific
What lakes are deep enough to have fish? P P

darea.




Questions, Comments?

Cherry, 2010



ﬁ International Arctic Research Center b Ju .

L\ L and Water and Envircnmental Research Center '

Home Project Description Project Documents Cantributars Contacts

¢ Home

Data Rescue and Inventory of Hydrology-Related Data in Arctic Alaska

Owverall Project Objectives (Phase 1)

# Inventory and acquisition of hydrologic and related data held by entities such as the USFWS, BLM, USGS, NSF, DOE, MMS, UAF, ADNR,
ADFG, ADEC, other state and federal agencies, and the private sector. The focus of this inventory wil be datasets that can be used to
model how hydrologic processes may change and potentially affect fish and wildlife habitat under different climate scenarios.

#+ [Design a public database that will house data and metadata related to hydrology, water guality, climate and aguatic ecosystems in arctic
Alaska and begin to populate with metadata.

# [Design and host a simple webpage with metadata, project description, and access to a gecdatabase with station locations from the
inventory.

# Participate in FW5-or agency discussions on North Slope hydrology and hydrelogic data.

Overall Project Objectives (Phase 2)

& |mprove data availability and diszemination of arctic climate, hydrology and ecosystem data

# lze retrospective analyses of network data to aid the Arctic LCC and partners in efforts to refine conceptual models, select climate
change indicators, and develop dynamic predictive models

# Prioritize the locations and parameters for future watershed monitoring efforts that most efficiently answer management gquestions and
reduce the uncertainty associated with predictive modeling




International Arctic Research Center L ‘L i
and Water and Envircnmental Research Center '

Home Project Description Project Documents Cantributars Contacts

¢ Home

ArcticLCC Documents

Table: Documents

Document Date Generated
ArcticLCC Narrative April 2010

Data Request Document 22 Now 2010
Progres= Report 23 Sept 2010
Report Diagrams 22 Now 2010

LCC Hydro Com Presentation 22 Nov 2010

If you have any questions or comments about the project, contact:
Dr. Jessica Cherry (jchermyi@iarc.uaf.edu}

Water and Envirommentsl Ressarch Cenfer Intemationzl Arctic Re=earch Cenfer
Universiy of Alaska Farbanks Universiy of Alaska Fairbanks

441 Duckenng Bldg. P.O. Box 735860 220 Kopuhuk O, PO Box 757340
Fairbank=, Alasks 99775 Fairbank=, Alzsks 99775

Tel: (SO7)474-5730 Tel: (S07474-5730

Fax: [307)474-2643 Fax: [907)474-2643




P Homs

Contributors

Table: Contributors

LH‘]}TIEII]' AK Dikislon of Flsh and Game, Falroanks Fleld Ofces (Manris)

LIS Filsh and 'WilldiFe Senice Water Resource Branch (Trawlckl)

Climate Sions

Bureay of Land Management, Falranks Fleld Omce (Kemnkz)

DCegariment of Energy — Atmospheric Radistion Messurement [ARM)

Geo-Walersheds Sclentific
Imermational Arcikc Research Center, UnkersRy of Alsia-Falroanks
MMS Satlons

Mational Armospheric DepoesRion Program

MNatloral Climate Dot Cemler

Toolk Lake Long Term Ecaloglcal Reseanch Satlon

USGES Real-Time Pematnost and Climate MonRaring Metwark (Lirban & Chow)

Saream Gaging sktkns

Wvater and Ervinormental Fesource Center, Unkershy of Alsike-Falmenks
WWestem Reglonal Climaie Cener

Bureay of Land Manaegement, Falranks Flekd Ofce (Kemnikz)
Geo-Walersheds Scleniic

Imemational Ancike Reseanch Center, UnkersRy of Alssic-Falnanks

Toolk Lake Long Term Bcological Research Station

USES Alasia Sclence Cemtier Water Ofice [Frenzel)

LIS Flish and 'WilldiFe Senics Water Resource Branch (Trawlckl)

o Wlkckness

‘Waner and Emviranmental Resounce Center, Unkersiy of Alzska-Falrnanks
‘Waner and Emviranmental Resounce Center, Unkersiy of Alsska-Falrnanks
IntermaEtional Ancilc Reseanch Cemter, Unkersiy of Alssic-Falianks

SallAcie Lajer

Circumpolar Ache Layer MonRoring Mewark [n=40)

USES Real-Time Pemmatnost and Climate MonRaring Metwark [Lirban & Chow)

UEDA NRES

Lk Wyiter level

LIS Filsh and Willdine Senice Water Resource Branch [Trawiskl)

Waher Culiy

Wvater and Ervironmentl Resource Cemer, URNETsRy of AlRsc-Falmans
A Diutslon of Fish and Game, Ancharage (Buckwalier)

A¥ Diuslon of Fish and Game, Falroanks (Moris)
Tolk Lake Leng Term Ecologics] Resaarch Statin

USES Alasia Sclence Cemfier Water Ofice {Frenzel)

‘Water and Emironmental Resource Cenfer, UnkersRy of Alasia-Falibanks




International Arctic Research Center

1 & [Emvi romenenial R pearoh Comer

F Homs

Contacts

Dr. Jessie E. Cherry

Principal Investigator

Iemational Arclic Research Center
LinihersRy of Alzsia Falnanks

D30 Mokl Dirtyem

F.0. Bowe 7E7380

Falhanks Alasks DOTTE-73e0
(ROTMT 5720

JeherrpefDlars uaf oo
1ARC wahate

Dr. Greta Burkart

Project Manager

memational Arcilc Reseanch Cenier
Uinikersiy of Alzsia Falianks

D30 Mokl Dirtyem

F.0. Bowe 7E7380

Faihanks Aasks QO77E-73e0
ROF-475-5013

phurkarrfalacks ooy
1ARC wahate

Greg Balogh
Arctic LCC Coordinator

ared balaghfes. Jav
Aredel OO weholie




WILDREACH report: potential effects of changes in
climate and hydrology on fish and wildlife habitat

Theme

Water: Precipitation, water
balance, and distribution of
surface water

Habitat Change Pathway

Lake dramage due to development of new drainage networls
Drying of shallow-water and mezid/wet tundra habitats
Changes mn flow repimes, as influenced by water source
Drought-related loss of connectrmty between water bodies
Changre in znowpack characteristies, e.g., depth and density
Change m the length and timing of the snow zeason

Change mn the frequeney and timing of extreme events, Le., rain-
on-znow events and major winter storms

Changes mn aquatic trophie systems, meluding potential shaft
from benthie to pelagie production 1n lakes

Affected Species
Groups

Birds, Fizh
Eirds

Fizh

Fizsh

Mammals

Fizh, Mammals

Mammals

Birds, Fizh



Specific question

General Query

What variables were sampled on Lake 9817 or within bounding box
(example: 70N 68N 150W 155W)?

All variables for all time for all space within a
specified geographic extent (basin, reach,

©
c
(4]
o
o river, site)
E v
v @
& 38 What snow water equivalent data are available on BLM land in the All data for one variable for all time for a
S *_c- Arctic LCC? certain area.
Ew
=
Eg > Where has ice thickness been measured? Sites (space), identified by variable.

(8]
v C
w9 . . All variables under the General Category of
2 o What variables under the general category of climate were measured at ] ) e
g c L. L. ) . Climate for all time for all space within a
5 € which sites within the bounding box, a particular land management . i .
c & ] ] ] specified geographic extent (basin, reach,
c 9 unit, or entire Arctic LCC? . .
x river, site)
o
2 All documents by specified geographic extent
1] What reports or articles are available for Lake 9312? ] vsp geograp
2 (basin, etc).
- What winter precipitation data is available for areas that had unusually | All precipitation data for specific areas during
[=
GEJ e low musk ox survivorship during 199X, 200X, and 200X? selected years.

o
8 B
c 3
fEU o What data is available to understand fluctuations in water level in lakes | All variables under general category of inland

where ice roads are planned? waters for all lakes in certain area.
© . . . . .
What ice thickness and lake bathymetry data is available to calibrate

© § ] y y . . Ice thickness and lake depth data for a certain
Z o data from SAR imagery collected in the Upper Kuparuk River Region )
= ¢ area during select years
= 3 between December and May 2010.
v 9
3 o What climate and hydrology data is available to compare to lake surface | All variables under the general categories of
g— é areas estimated from remote sensing imagery obtained near Barrow in | hydrology and climate for a specific area
-9 1982 and 2006? during a certain time.




WILDREACH report: scientific priorities

Vegetation Community Composition and Phenology

How will changes in the length and timing of the growing season influence plant phenology, including seasonal changes in nutritional
quality?

How will plant species composition shift in response to long-term climate change, and what are the implications

for habitat structure and quality of the prevalent available forage (i.e., digestibility, nutrient content)?

What is the time scale of expected shrub increase, and how will this vary by species/growth form (low vs. tall shrub) and ecoregion?

What is the likelihood of widespread conversion from sedge and sedge-shrub meadow to bog meadow (paludification) and how would this
affect herbivore and detritus-based trophic systems?

How will changes in the seasonality of stream discharge and occurrence of flood events influence development of riparian vegetation
communities?

Abundance and Phenology of Invertebrates

How does earlier spring thaw affect timing of life cycle events and peak availability to predators?

How does temperature affect growth and development of aquatic insects?

What climate-related changes are likely in community composition of macroinvertebrates in stream, lake, and saturated soil environments?
How will changes in the distribution and quality of surface waters and shifts from pelagic to benthic productivity in deep lakes affect
availability of macroinvertebrates to fish and wildlife?

How will warming and changing seasonality affect abundance and peak activity periods of biting insects and what are the bioenergetic
consequences for caribou in particular?

How will warming and changing seasonality affect the prevalence of parasites and disease vectors (e.g., nematode parasites of muskoxen
and Dall’s sheep)?

Coastal Dynamics

Will higher water temperatures, sea level rise, and retreat of summer sea ice cause degradation of the barrier

island systems of the Beaufort and Chukchi seas?

Will alluvial deltas continue to build or will rising sea levels outpace potential increases in sedimentation

rates?

How quickly will shoreline retreat result in newly breached lake basins?

To what extent will coastal erosion, in combination with sea level rise, cause salinization of low-lying coastal areas?

Will coastal wet sedge meadows establish at a rate equal to loss of this habitat through erosion and inundation?

Will increased fogginess/cloudiness exert a negative or positive feedback effect on air temperature in the coastal zone? What is the
expected spatial extent of this effect?
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