Empowering the village communities for sustained observation of Permat@sated environmentalchangeslUpper Kuskokwim, Interior Alaska
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Motivation This poster describes a project focused on empowering the NikolaiBtidavillage communities for Community outreach at Nikolal City HalAlaska(on 17August2016)
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communities living in remote villages are directly impacted by these widespread environmental changes. Especially enalronment  fUnded by the NSF (Programs: Tribal College & University, Arctic System Science, Arctic Social Scienceg).
changes occurring in and around the remote communities are directly affecting the subsistsnaeces angractices, andjuality

of life. Community Survey

n order to detect. monitor. and forecast these widesoread environmental chanaes we need to engage the community mem erWe created a community survey to understand the community perspective on climate change, to get community inputs on
. ) orger 1o detect, mo ’ pre: . Je: o 929 y Panascape and environmental changes that concern them most, and to identify the community priority to monitor changes
In scientific monitoring and assessment process. By engaging community members in scientific monitoasumay yasesof . : :

. . . . L af[ectlng the tribal way of life.
environmental changes we can help advance their awareness and understanding of the climate change concepts and it:iimplicatio
on their traditional lifestyle and environment. We could potentially build adaptive and resilient communities by empowenmng t
with right knowledge, skills, and motivationsrtanagetheir subsistence resources ardvironment effectively.
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Fifty residents completed thaurvey i.e. half of the communitWe learned from the survey that Nikolai residents are well
aware of recent change in climate and weather pattern. Majority of respondents pointefitming as major changes:

However, not all residents interpret the above changes as damaging. As per the survey some residents see warmer and shg
winter as a good thing as it saves heating cost and makes winter more pleasant.

phor” - warmer winter
\ f | - lackof snow
I - late freezeup
- uncertainsummer precipitation (record raim summer2016 afterseveral years of drought
} L2 - morebugs
N |

Majority of survey respondents pointed outhsafe ice condition for winter subsistence traws the most concerning
change followed bglecrease in wild berry productivity
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Figure 1: Map showing location of villages in the Upper Kuskokwim region, Alaska (left). An aerialelelawliage (right). Community Survey Questionnaire |
- - . | o | Figure 7: Photo showing interaction of community members with maps and various other display during an Open HouseCdy Ri&blan
GOaI and ObJeCtlveS . st Farba University of Alaska Fairbanks 17 August 2016
Swrvey Questinnnnics 12. How do you define permafrost?
The overarching goal is to help the tribal communities take the lead in assessing and responding to the environmental changes Please tell us a lttle about yourself: We organize@n Open Housen Aug. 1T at NikolaiCityHall.For display, we had higiesolution satellite maps of Nikolai,
that are coming with warming climate and thawing permafrost. The prageleelpingouild the tribal capacity to monitor changes 1. Your Age (please put an “x” in the box next to your age group): posterson climatechange and climatehange impacts, @D permafrostandscape model, ice age megafauna bones (mammoth
in local climate and permafrost by providing the Tribes the scientific knowledge and skills necessary to acquire, adalyze, an Worgoonger[] W25 ] 26130 ] Slacolde] | tooth, bison and horse jaw), 40,000 year silf samples14,000 year old pieces of wood and gragstdl green) recovered from
interpret scientific data through training and education. 2. Geoder;Malo[ ] Femalo[ ] 13. Please describe how climate change is changing your personal [ife permafrost research tunnel in FoXlaska, a demonstration showing erosion and formation of sinkholes-ticie@ermafrost, and
. Bt dlpesviiags demonstration of temperature sensors and field equipment (thaw probe, soil augur, GPS, and moisture meter).
ObjeCtIVGS 4. What city or town do you live now?
e e Ourinteraction with Open House at.tendee\sere centeregl a_rour_1d andscape chang_e, cli_m.ate change and consequent societ:
1. To engage traditionalnderserved tribal communities in permafrost and climate change research O Areyouasubsistence hunter? B S AL SRR | N concerns history of permafrost in the village, permafrost distribution in and around Nikolai, impact of permafrost on village
2. To build community capacity to monitor changes in local climate and permafrost T oo ssherbeme e i il ST infrastructure and future development plan, role of local residents as citizen sciemtstombiningndigenous knowledge with
3. To model the state and distribution of neaurface permafrost in the Upper Kuskokwim region o Doyousubsistence fish S BEE SR western scienc@ractices. The residents and community leaders openly shared their observations of recent landscape change
4. To create a gethazard map for the Upper Kuskokwim region CHme Changeamd Tows climate change and theaoncerns. Few exampldsardshipin engagingn subsistence practices, reduction in wild berry harvest,

9. Please describe what “climate change” means to you?

Fieldwork (August 1€ 25, 2016) Telida SR —

10. What is your source for climate change news and reports? (Please put an “x” in the box next

o3 e i g e s i 5 90 Outreach at Top of the Kuskokwim Schomllikolai (on 18August,2016)

lack of sufficient subsistence food.
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Personal observation:___]

Public media (radio/ TV/newspaper): [ ] Thank you very much for completing this survey and your time. We appreciate it. o — -
Web or Internet: ‘ s |
Family/ Community members/ Elders: | < #\;/2: 7, . - W
Other sources (list): — .
Thank You!

11. From your personal observation has the climate changed? If so, how?
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Building community capacity antraining community members In
permafrost and climate change research

Figure 2: Photos showing field work and data collection, ardetidavillage.

We measured thaw depth in different vegetation and solil settings, dug soil pits for documenting solil profile, collected soill
samples for laboratory analyses, surveyed vegetation distribution, and installed eleven monitoring stations in differ@tiovege
and topographic settings. Two of these stations are equipped with an air temperature, two soil temperature, and two saemois
sensors; rest of the stations are equipped with four soil temperature sensors only. These sensors are making contindowg recor
every four hour.

G ¢ Figure 8Photos showing outreach activities at Top of the Kuskokwim school, Nikolai.

At Nikolal Schoolve made twaopresentations, ondo elementary and middle
schoolers and one thigh-schoolersin addition to what we presented at the Open
House, we made a demonstration on safe building practices enalegpermafrost
landscape and presented an introductory lectorepermafrost. Also, we installed a
= monitoring stationnear the Nikolai School in a spruce forest underlain by permafrost.

i Four highschool students will be using the temperature data frims stationto study
the impact ofair temperature andorecipitationon seasonal ground temperature

- - - ' ' ' ' — Major Ecotypes:
SPOT Satellite Scene Mosaic - ‘ Landcover Map B [ | .

- | Land Cover | % Thaw
Cover | Depth [cm]
Closed Spruce 17 8745
Open Spruce | 33 59+7

Tall Shrub 10 >100
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2008-08-23 (70%)
2012-08-13 (20%) g
2009-07-02 (10%) _~
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Low Shrub 3 60 :

Deciduous 7 >100 dynamlcs'

Mixed Forest |18 >100 ] . ] . ] ] . . o
- [Wetland 12 |>100 According to higfschool teacher, Travis Cooper, this project will be a part of the Environmental Science course that Travis i
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teaching this year. Student will access data from installed station, makesemes plots, and learn to study and interprebgnd
temperature data including when the ground above permafrost freezes completely in winter, when thawing starts in summer, h
precipitation affects ground temperature, and effect of ground temperature on surface hydrology and vegetation.
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Expected Project Outcome
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A. A community better equipped in assessing and responding to environmental changes caused by climate warming and

permafrost thawing
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# Wonitoring Stations = e S E— B. A community with improved understanding of climate change concepts and its human consequences

> campligeis | | | z I Figure6: Photos showing participation of community members from NikolaiTatidavillages in fieldwork planning and getting hands on _ | o | | |
153°25'W 153°20'W 153°15'W 1563°10'W g_ - training on sensor insta”a’[ion’ Operation’ maintenance, and data download. C A Commun|ty tra|n9d IN Sclence praCtICES necessary to monitor C||mate and permafrOSt
Figure 3: Locations of field sampling sites and installed |_ | X i . P | In order to buildcommunity capacity to monitor changes in smlvironmentwe installed sensors for continuous monitoring of D. Highresolution land cover and landscape change map for the Upper Kuskokwim region
monitoring sites plotted on a mosaic of paharpened %% 103720 13O 13O Wetland air temperature,soil temperature, and soirhoisture.In consultation withparticipating community membense identified eleven E M . . . .

. . . . . . . . . o . . . T . . . Modeled high resolution permafrost maps for the Upper Kuskokwim region
SPOT satellite scenes. Pixel size: 2.5 m. Figure 4: A land cover map showing seven major land sites for installatiodocatedin different vegetation and soil settings. Permafrost distribution is discontinuous in the Upper J P P PP J
F.

cover types that we identified in the field. Land cover
map is derived from the SPOT satellite scene mosaic
Dry Bulk Densit vs Soil Moisture Volumetric using Maximum Likelihood Classificattonl.

Kuskokwim region; to characterize all types of land caxerstalled six stations ime land cover underlaiby permafrost and five A gechazard map for the Upper Kuskokwim region

In land covemwhere we did not find frozen ground withtop 1.5meters fromthe groundsurface.
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= 060 w We interacted with more than thirty residents of Niko#aid Telidavillages during our fieldworkisit in August 2016As per
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gzzg Dry Organic ’ Low Shrub Deciduous Open spruce those interactions and conversations with local residents we believe this plusagenerated general curiosity and awareness
N Y Lo . . about permafrost and climate change amamgidents. Buildingwareness is the first step in making residents and communit
0.00 - - N\ -~ We dug 14 soll pits in different land cover units and collected 23 soil samples. P J 9 P J Y

|eaders think about taking steps for adaptation and better prepare for changes that are coming with warmer climate.
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Soil Moisture (Volumetric) Each soil sample was analyzed for wet and dry bulk density, and volumetric sol ) . A A A
Figure5: Ascatter plot of Dry Bulk Density vs, Y 2A@UdzNE 02y uSyu® =S50ttt dzas GKAa REUF,W v%ebeﬁe%eutr{}s\fnlbjgcﬁs h%lgin}b build'SSEMIG ikSree byNPirtifg yo%r%\u%i%/ fhembers arsthighi students on
. . . : é@ermal Conduc'“v't and heat Capacrt Perma rOSt La. Oratory WWW. perma rOStwatC -Org
Volumetric Soll Moisture content for 23 soil sampl€s. y y: permafrost science practices and helping them understand the connection between climate change and landscape change. ’



