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Talk Outline

« Brief background on National Park Service Inventory
and Monitoring Program and Alaska Parks.

« Aquatic resources in Alaska Parks
« Designing a long-term ecological monitoring program

« Examples and challenges of data acquisition



National Goals for I&M Program

Determine the status and trends in selected indicators of the
condition of park ecosystems to allow managers to make better-informed
decisions regarding park resources.

Provide early warning of abnormal conditions of selected

resources to help develop effective mitigation measures and reduce costs of
management.

Provide data to better understand the dynamic nature and

condition of park ecosystems and to provide reference points for
comparisons with other, altered environments.

Provide data to meet certain legal and Congressional

mandates related to natural resource protection and visitor enjoyment (e.g.
the Clean Water Act).




Alaska I&M Networks
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NPS Alaska Region

e 16 National Park units

« 217,300 square kilometers (~ 53.7
million acres)

« Ecosystems ranging from arctic to
coastal rainforest environments

e Elevation: 20,320 to below sea level

« Extensive glacial and permafrost
coverage

« Staggering array of aquatic systems!




Large Lakes




Shallow Lakes / Ponds




Wadeable Streams

350 700
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The Challenge

* To develop a long-term monitoring
program for aquatic systems that
describes current status and track

trends and that is:

— Ecologically based

— Statistically sound

— Relevant to park management
— Repeatable and sustainable

* No active USGS gauging stations, limited historical
WQ data, some macroinvertebrate data, no diatom
data, and very poor digital elevation models.



Sample Design

Multi-panel Survey Design

® Sites partitioned between Intensive, Sentinel, and Synoptic

Targeted Sites

* Selected to address park-specific management concerns
® Primarily applies to large lake systems and some SE AK park streams

Probabilistic Sites

* Selected through a Generalized Random Tessellation Stratified (GRTS)
process

® Generates a list of randomly selected, spatially balanced sites

* Allows for stratification and weighting across selection criteria, such as
stream size, elevation, accessibility



GRTS Sites - Shallow Lakes =

 Lake Cluster — Denali Nat’l Park




GRTS Sites - Large Lakes
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Data Acquisition

Two-pronged approach
Remote-sensing Field efforts




Remote-sensing: Shallow Lakes

Objective: track changes in landscape-scale features
over time and corroborate on-the-ground observations

Allows for relatively rapid analysis of broad spatial area



Ground Truthing of Satellite Imagery
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Aerial Oblique Photos

DrainediLake™ ™ = m—)ain ed Lai(
Drained LakeMe——

B d Lake
e s Reduced Lakeé iREdUCEd Lake~ '\‘d_“
{ Dralned Lakex

D!alned Lake __
- A o 1 ! 3
Draine\flx)i_ak'et—_ \ Reduced Hak‘eRedﬁdLake Reduced Lake’ %ched e
o ks .- Hr‘-ﬂ—\_\_ L
Drained|l akem— N ced\take R‘?"““’?"’L“e ~ | Reduced Fake .
ine — el
v i = Tl LA Then‘ﬁékgm Thefmﬂkafs* Reduced Lake \‘J
' ] = S RrainediLake! / // 2 gLl
rained R Dr}ined Lake A hermokarst o _R d diak
Dra_med,!'a!‘f_ : L 1 | rgmed Lllake FE S // Reu‘uced I..ai-(e e Lt y
B By Ry 4 s 5 "’/i/,?
2xainediL ake Drained Lake Thermokalst

i \‘r;rlﬁ erml{lalkalﬂ.m'

Trhermoka:s/! : f:olygens

w ("

r 2 0 ] = ; &
/ ‘Reduced Lake Drained Lake ‘% ! inéd La gl/fjf e 'Thermckarsl I/
AR T EaDrai \ L f // BNl ygons .
ak Dlamed La"g}ramed Lake= ’-‘D’Tr};ned Lake - _
Wﬁ . / 1 Y & \
5 ~ S

rained Lake
perained L Drainedi Lake
1 ramed Lak Thermokarst

g - o =R
4 j ; & y ‘\ \%\
Brained lake » fai ks
&, . 3 - . L} |
Reduced Lake FSSDained. Lake =% \&%“%jﬁw%’.//ﬂ“// DrainediLake Reduceditake [ Rolydens
= o = alne I T x .
_,_,__.--' —Poiygonshie Dr‘amed Lak

e N Lo gy =y

e .~ ; Drained.La =
Recuced Lake] " Drainedil ake | i : = Thermokarstie — v — >
Thermgkarst #- ReducedLa

Ly .
“esiDrained LakeWe— ; Brained Cak
S ) Brained Lake m j Aot take
P = - T T tbnted et 1. | ——
Reduced Lake | Remke :;F-‘:FF ramed Lz-:%;{«?‘g§ % -‘-:‘-" h—:'___—__ut_‘ 5 ?
Reduced:-l-ake e IReduced:-Lake " Polygons
e : : fﬁblm I‘E‘\LEHE H - : : __-1 % e ]
1 =Thermokarst v
Q— oo & .
Reduced Lake =
? o -Reduced Lake
e F’cwgons ™ : %

Reduc@l{e -
~"Drained.Lake

Drained Lake

. Feiiin, Reduced.Lake

1
Reduced Lake o
Drained Lake

R.“‘Rechl.met:I.LEiI-ﬁe
1L T i

Drained Laf ¥
karst — TR

r—— At L : —
D:an?ed Lars i X “ Drained|Llake
] . Redueed Lake REdUCEd Lake i k -
" e — Reduced Lake

Drained Lake P
hermetaret D‘ d Lak
Drained Lake Thermokarst PN 'ﬁ\ B \ raine CL 5
g frhermc:karst —~Reduced Lake

Reduced [_.'ake-—Z B Therrf'-okarst W \\Dramed Lak
; Draineld Lak
.ne = : Reduced Lake

>
ReducediLake Pramec} o DlamedlLake
Dramed LakeReduced Lake

Reduced Lake

Dramed Lake

Er-vL—— ‘
& 2009 T<TETANAS Reduced Lake
R&vzoo9:EurepaTechnologies _'-.-u-:( 100({[6
US Dept of State Geographer o "
Data 510, NOAA, U.5. Navy, NGA,L GEBCO
B7°20'49.07" N 158°41°32.068" W elev 1444 ft Eye alt 2720:28/mi

Reduced Lake




Aerial Oblique Photos
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Phenology: Lake Ice Seasons

Jul 27,2006 Nov 5,2006 Jan7,2007 Mar 15,2007



Field Efforts

Focus on physical water quality and
surface hydrology

® Collection of system-specific measures (e.g.,
vegetation for shallow lakes, macroinvertebrates /
diatoms for streams, etc.)

* Rely heavily on automated data loggers to collect
physical water quality and hydrology parameters.

® Accessibility is greatest logistical challenge.




Tracking Intra-annual Patterns
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Documenting Stochastic Events
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Documenting Stochastic Events
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