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Outline

• Why is this currently an area of special interest for Interior Alaska?
• Why am I speaking to you about this region?
• The 2017 Flood on the Upper Tanana and its impacts
• The history of the road to Tetlin
• Environmental context and potential risk
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Why is this currently an area of special interest for 
Interior Alaska?

https://manhchoh.com/
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Native Village of Tetlin 

• Tetlin Indian Reserve existed from 1930-1971 (see book J. 
Ferguson, Parallel Destinies; UAF Project Jukebox)

• In 1971, the Tribe opted for surface and subsurface rights to 
the former reserve instead of joining the corporate structure of 
the Alaska Native Claims Settlement Act

• The Tetlin Tribe does not benefit from the revenue sharing 
aspect of ANCSA

• The proposed mine could be an economic boost for this area
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Why am I speaking to you about this region?
• I had the opportunity to fly and map the area 

around the proposed mine 
• I took oblique aerial photographs of the Tetlin 

area for a couple of books edited by linguist 
Olga Lovick: Stories by the Tetlin People told 
by Cora David and the cover of a grammar of 
the Upper Tanana

• I worked the 2017 flood event on the Tetlin 
Road while at the NWS Alaska-Pacific River 
Forecast Center
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Why am I speaking to you about this region?
I had the honor of working with Cora 
David as a producer of a short film 
about her water-related stories and 
had the opportunity to visit Tetlin (by 
plane and car) and Last Tetlin fish 
camp by boat. Besides Cora, Olga 
Lovick and multi-media artist Pat 
Harman were my collaborators. Siri 
Tuttle, former director of the Alaska 
Native Language Center narrated 
between Cora’s stories. 

https://vimeo.com/905844691

https://vimeo.com/905844691
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Tetlin Road Flooding 
2017

Photo credit: Paul Kelley (area resident)
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The road between the Village of Tetlin 
and the Alaska Highway was 
underwater for 0.75 miles for nearly a 
month during the summer of 2017. 

Photo credit: Paul and Nancy Kelley
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We want to know:

• What happened?
• Factors contributing to impacts
• When will it happen again? 
• What is the source of our information?
• What can NOAA do to help monitor flood water?
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What Happened?
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Civil Air Patrol Flight, August 5th Looking Southeast at the Flooded Portion of the Road 
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Civil Air Patrol Flight, August 5th Looking Southeast at the Flooded Portion of the Road 
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~0.75 Miles

Civil Air Patrol Flight, August 5th looking 
south at the flooded portion of the road 
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Aug 5th SAR ImageryCivil Air Patrol Photo from Aug 
5th

Satellite imagery between Aug 3rd and Aug 5th shows similar flooding extents near the 
Tetlin Road with the area expanding to the North towards the Tanana River. 

Likely extent of the 
Inundated area
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Peak flooding 
on Aug 7, 2017
SAR imagery,
Processed by 
Lori Schultz, 
NASA SPoRT
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Peak flooding 
on Aug 7, 2017
SAR imagery,
Processed by 
Lori Schultz, 
NASA SPoRT
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Peak flooding 
on Aug 7, 2017
SAR imagery,
Processed by 
Lori Schultz, 
NASA SPoRT
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Road Inundation

DigitalGlobe/Google
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DigitalGlobe/Google
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DigitalGlobe/Google
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Photo 
credit: 
CAP
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Photo 
credit: 
CAP
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Photo credit: 
Joe Young
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Timeline of events
• July 12, 2017 Report from FNSB EM that Tanana River was high at Tanacross. Staff confirmed from photo that not yet bankfull, but culvert was full
• July 15, 2017 Beginning of ~a month of temps 5-10 deg F above normal at Northway and Port Alcan
• July 21, 2017 Upstream gauge water levels on Chisana (CRNA2) start dropping
• July 25, 2017 A period of heavy rain begins, lasting 4 days at Tok and 6 days at Port Alcan
• July 28, 2017 Upstream gauge water levels on Nabesna (NABA2) start dropping
• July 28, 2017 Area resident reports that the Tetlin road is flooded at ~ mile 5.3 
• July 29, 2017 Tetlin road now closed now impassable
• July 31, 2017 Gauge downstream of Tanana breach (TLNA2) drops slightly but remains anomalously high until August 15
• August 1, 2017 First crest in water level according to observers at road
• August 4, 2017 Report that water level is up again
• August 8, 2017 Water at Tetlin Road continues to rise
• August 10, 2017 Water pooling along Alcan Hwy reported
• August 11-14, 2017 Local rain reported by observer
• August 14, 2017 Reports of water backed up along Northway Rd
• August 15, 2017 Air temperatures cool below normal and both upstream and downstream river gauges show sharp drop off in discharge
• August 15-18, 2017 Locals report water is starting to drop at Tetlin Road
• August 26, 2017 Observer reports original road still flooded but a bypass has been constructed
• August 28, 2017 Reports that water has significantly receded from roads
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Gage Data
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Breach

TLNA2 Gauge

CRNA2 Gauge

NABA2 Gauge

Tanana 
River

Nabesna 
River

Chisana River

Imagery only: 
DigitalGlobe/Google
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Factors Contributing to Impacts
• The year-round road was built on top of a previous winter trail, not the route 

studied in the engineering design completed in 1986
• The winter trail was built with heavy machinery sometime between 1955 and 

1974, based on photo analysis.
• The sections where the new road deviates from the old winter trail are near the 

area that flooded. The section that flooded is essentially along the ‘engineered 
route’ but the waters this year blew through the section indicated as wetland on 
the USGS map used at that time

• The landscape is (at best) a low-lying wetland with continuous and 
discontinuous permafrost and (at worst) an active flood plain

• There are many relic roads and trails in the area which may channel and convey 
water. There may be new roads since the mine was developed recently.

• Changing permafrost distributions and subsurface water connectivity and 
storage may also be a factor. Large-scale subsidence is likely.

• Road is not maintained by the AKDOT&PF
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1986 Road Engineering Study
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1986 Road Archaeology Study
Used USGS maps from 
1950s

May have had less data on 
surficial geology/land cover
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SAR
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SAR
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When will it happen again?
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When will it happen again?
Probably Frequently now that River Bank Eroded 

and channel is migrating
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Comments from observer from Tetlin area 
residents when we asked how often this happens

• Billy and Anita Sam: this happened 2 years ago
• Lydia David: Been over 5 years also didn't get this high. This is the highest it's ever 

been
• Paul Kelley: I talked to a fellow who is older and he estimated about once every ten 

years...he thought that maybe Tok would also flood like we did a few years ago...
• Katy Turk: The Tetlin Road really hasn’t been there very long, maybe around 10 years 

or less. It’s been mostly a winter-only trail until recently, with improvements to it 
every year. It has always been a problematic area, very low boggy permafrost 
ground. But yes, I think this is the first time I remember that it has actually flooded 
from the Tanana River. 

The road was only closed for a very short time by the State Troopers, the residents of 
Tetlin objected strongly to that, as it is their only way in and out, and the road belongs 
to the Tetlin Village, it’s a private road. It remains open, with only a few risking the 
drive. I believe one man on the ‘outside’ is getting his daughter in the village to tie a 
small boat on the Tetlin side, so anyone who needs to get out can use the boat to get 
to the other side, where there are a few vehicles parked. That’s where I was when I 
took the photos.



43National Centers for Environmental Information (NCEI)

Possible Historic Events

• Though some current residents remember this happening relatively frequently, 
there was initial confusion in 2017 over the source of the water, suggesting 
that flood waters of the recent past may not have come from the Tanana River 
via this particular mechanism. The Tok river more routinely floods nearby; it 
caused impacts in Tok in early June, 2013.

• Oral history from Cora David’s mother Lucy Adams indicates a very large flood 
in the vicinity of Last Tetlin sometime between about 1902 and 1910 around 
Christmas. The location and likely cause of this flood are different from 2017. If 
memories are accurate, water probably came from the Nabesna or Tetlin rivers 
and the mechanism may have been rain on snow, a Jökulhlaup, melting from a 
volcanic eruption, or ice jam. Mt. Wrangell erupted throughout 2011. 

• Northway was moved across the Nabesna River and renamed in about 1942 
and one of the reasons cited by some elders was flooding at the old site around 
1940.
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Historic Aerial Imagery Available for the Area

• Sept 14, 1948
• June 18, 1955
• June 15, 1974
• July 9, 1978
• Aug 28, 1978

DOD/USG
S
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Tanana Breach in 
2017
Worldview 3 Imagery, Aug 12

Imagery provided by Digital Globe 
to the USGS and governmental 
partners to help in disaster 
response. Commercial usage 
prohibited. 
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Tanana Breach in 
1948
DOD Aerial Imagery, Sept 14
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Flood Plain in 2017
Worldview 3 Imagery, Aug 12

Imagery provided by Digital Globe 
to the USGS and governmental 
partners to help in disaster 
response. Commercial usage 
prohibited. 

Imagery pre-processed by Lori Schultz, NASA
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Flood Plain in 2017
Worldview 3 Imagery, Aug 12

Imagery provided by Digital Globe 
to the USGS and governmental 
partners to help in disaster 
response. Commercial usage 
prohibited. 

Imagery pre-processed by Lori Schultz, NASA
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Flood Plain in 2017
Worldview 3 Imagery, Aug 18

Imagery provided by Digital Globe 
to the USGS and governmental 
partners to help in disaster 
response. Commercial usage 
prohibited. 

Imagery pre-processed by Lori Schultz, NASA
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Flood Plain in 2017
Worldview 3 Imagery, Aug 18

Imagery provided by Digital Globe 
to the USGS and governmental 
partners to help in disaster 
response. Commercial usage 
prohibited. 

Imagery pre-processed by Lori Schultz, NASA
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Flood Plain in 1978
AHAP Imagery, Aug 28
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Flood Plain in 1955
DOD Imagery, Jun 18
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Limited Gage Data Overlap w/Imagery: 
1955 (dry), 1974 (dry to avg), 1978 (dry to avg), 2017 (avg to wet)

APRFC
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Historic to Geologic Timelines
• Vegetation imagery alone suggests there’s an ample supply of water 

at the western edge of the flood plain near the Tetlin/Avalon Road 
junction. But the 2017 flood blew past this line of vegetation. 
Causes for ample water along this line could be: a topographic low 
point with pooling of rainwater, remnant surface water from past 
flooding, groundwater surfacing and/or a change in soils.
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DigitalGlobe/Google



56National Centers for Environmental Information (NCEI)

Other Agents of Change on Historic to Geologic Time

• Fire

DigitalGlobe/Google
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Other Agents of Change on Historic to Geologic Time

• Fire

DigitalGlobe/Google
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• Humans: 
road-
building, 
mining, and 
deforestati
on

Other Agents of Change on Historic to Geologic Time

DigitalGlobe/Google
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Warming 
causing 
permafrost 
thaw and 
potentially 
subsidence

Summer: 1.7 deg F warming 
trend since 1942

Winter: 8 deg F 
warming trend since 1942

Other Agents of Change on Historic to Geologic Time

xmACIS2
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Other Agents of Change on Historic to Geologic Time

William Manley, INSTAAR, University of Colorado, William.Manley@colorado.edu
Darrell Kaufman, Geology Dept., N. Arizona University, Darrell.Kaufman@nau.edu

With contributions from: T.A. Ager, Y. Axford, N. Balascio, J.E. Beget, J.P. Briner, P. Carrara, T.D. Hamilton, D.J. 
Lubinski, R.D. Reger, H.R. Schmoll, R.M. Thorson, C.F. Waythomas, F.R. Weber, A. Werner, and F.H. Wilson.

• Maximum and Last Glacial Extent

mailto:William.Manley@colorado.edu
mailto:Darrell.Kaufman@nau.edu
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Post and Mayo (1971) show a large number of glacial dammed 
lakes on the Nabesna Glacier and they describe the Nabesna 
River as vulnerable to outburst flooding. Reger et al. (2012) 
suggest they didn’t see evidence of recent outburst floods, in 
their limited reconnaissance. 

The Nabesna Glacier is one of the longest land glaciers in the 
world and there is virtually no research on it. 

Li et al. (2008) used SAR to track short term movement of the 
Nabesna Glacier only. 

Post and Mayo, 1971
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Li et al. (2008) show no 
information on GDLs
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Impacts of Glaciers on Region over Geologic Time 

Reger et al., 2012
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New Mapping Associated with Gas Line Proposal

Reger et al., 2012
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2012 Surficial Geology

Reger et al., 2012
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2012 Permafrost Map

Reger et al., 2012
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Combined 
Surficial 

Geology Map 
and SAR 
imagery
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Other Unique Soils in the Region

Reger et al., 2012
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What can NOAA (NWS and NESDIS) do to 
Help Detect and Monitor Flood Waters?
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VIIRS Flood 
Product 
7/29/17

Has 
become 

the APRFC 
daily 

workhorse 
product 
during 

cloud-free 
conditions

Best ‘Alert’ for a 
possible future 
event:
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VIIRS Flood 
Product 
7/31/17

Has 
become 

the APRFC 
daily 

workhorse 
product 
during 

cloud-free 
conditions

Best ‘Alert’ for a 
possible future 
event:
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Questions, Comments, Discussion?
contact: Jessica.Cherry@noaa.gov 

Photo credit: Katy Turk
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Information Sources
• Satellite Imagery: SAR, VIIRS Flood Product, Worldview, Landsat
• Aerial Reconnaissance: Civil Air Patrol
• Gage data
• Resident’s reports, pictures, video
• NWS Observers
• APRFC Staff visit
• Publications by DGGS and others
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Native Placenames Could Reveal Hydrologic 
Clues

James Kari, Gerad Smith and collaborators
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Other Complexity: 
hydrologic piracy

Reger et al., 2012

Could have impacted Upper Tanana people on historic 
timescales. Scottie Creek is an important waterway in 
the lives of UT cultural groups in/around Northway and 
across Canadian border. Reger (pers. Comm.) says 
he has no idea when this rerouting occurred. Our 
awareness of this phenomena increased after a major 
piracy occurred in the Yukon Territory in 2016, 
impacting our Alsek River forecast point.  
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Where else could it happen?
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Northway, AK

DigitalGlobe/Google
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Northway, AK

DigitalGlobe/Google

Photo credit: CAP
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Fernald, 1965

USACE

Chisana 
near 
Northway 
rerouted in 
late 1960s
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Mission of the National Weather Service
• The National Weather Service (NWS) provides weather, water, and 

climate data, forecasts and warnings for the protection of life and 
property and enhancement of the national economy

• NWS is moving toward increased local and regional partnerships to 
provide Impact-Based Decision Support Services (IDSS) 

• IDSS are forecast advice and interpretative services the NWS 
provides to help core partners, such as emergency personnel and 
public safety officials, make decisions when weather, water and 
climate impacts the lives and livelihoods of the American people



81National Centers for Environmental Information (NCEI)
DigitalGlobe/Google


