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Laborovaga and Vas|<in9 Dachi




Laborovaya

Field camp at Laborovaya




ND-1, forest site ND-2, CALM grid

Forest and hummock tundra (northern boreal forest)
 Nadym-1, sandy fluvial terrace, 20-40 kya

* Nadym-2, sandy fluvial terrace, deep organic, 60-80 kya
 Both sites lichen-rich due to lack of recent reindeer grazing
 Both sites are sandy
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LA-1, clayey site

LA-2, sandy site

Southern tundra (subzone E)

* Heavily grazed by reindeer

« Mesic tundra with layey vs. sandy
substrate
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VD-1, Terrace IV VD-2, Terrace lll VD-3, Terrace |l

Typical tundra (subzone D)

* Terrace IV - clayey marine plain, 130-117 kya

 Terrace Il - mixed clay and sand fluvial marine terrace, 75-25 kya
 Terrace |l - sandy fluvial terrace, 25-10 kya

* Heavily grazed by reindeer




\/asldny Dachi

Unlque:permafrost condltlons Bove ' Lot
- Landslide successmnal sequences o SRR
« Willows on old landslides e




5 50-m transects
5 10x10-m plots
1 soil pit

Adjustments for
homogeneous zonal
vegetation

Relaves 5 x Sm squares
w I-buttons (SW corner)
X biomass harvest sites

Aluminum id tags at
-fransect ands

-releves (lower left corner)
-biomass harvest sites




Plot and transects

Soil pits




Transects

Species cover (Buckner
sampler)

Forest structure, (Point-
centered quarter method,
density, basal area, biomass)

Leaf area index (LAI-2000)

NDVI (PSII)

Active layer thickness (thaw
probe)

Cover
(Buckner
sampler)

NDVI (PSII)

Active layer




Study plots (releves)

— Species cover (all species,
cover estimates)

Site descriptions (vegetation
structure, photos, geolology,
thaw depth, etc.)

LAl and NDVI ¥, Sl W T
Biomass (harvest, 20 x 50-cm Biomass harvest

plots) A" .
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Soil pits
— 1-2 soll pits at each site

— Descriptions according to US
soil taxonomy (G. Matyshak)

— Methane and trace-gas
production

Soil samples from each releveé

— Will be analyzed at UAF for
physical and chemical
properties

Vaskiny Dachi-3

Location:

GPS position: 70 © 1801 77N, 068 © 50'33 5"E
Elevation: I8 m

Parent material: Acolian sand over marine sediments?

Classification: Typis. Haplaturhels. (Padhurs in Russia)

Eignre A, (a) Soil pit at Yaskiny, Dachi-3 (pit X121 (B) Claseup.of pit wail.

=4 L) Il alerial thla st fim AR SRoath.hounda

0.5-1.5 cm; Ab: dark brown (7.5YR22) silty, loam, moderate fine suhangular. blocky structure; very friable,
slightly sticky, slightly plastic, common finc and medium roots; abrupt irregular boundary.
1.5-5 cm; Bw; light brown (7.5YR6/4) sand: weak medum sybangular blocky structure; loose, non-sticky, non-

plastic, few wvertical frozen cracks with brown (7.5YR4/3) of mucky peat of 10 mm o 20 mm few
medum roots; gradual irregular boundary.

5-24 cm; Bwii; reddish brown (2.5YR4/6, 80%) and light brown (7.5YR6/3, 20%) sand; strustumisss: very
friable, non-sticky, non-plastic, few lenses gray (7.5YRS/1) silty, loam; few medium roots; gradual
irregular boundary.

24-71 em; BC; light gray (5YR7/1, 60%) and reddish yellow (SYR7/8, 40%) loamy sand: strugtorslsss: loose,
non-sticky, non-plastic, water below 71 am; frozen below 124 am;




Background for the project,

General descriptions of each
locality with photographs,

Maps of the sample sites,
Summary of sampling methods

Tabular summaries of data
Soil descriptions with photos
Photos of each study plot

Contact information for
participants

Species lists
Appendices with methods

Available in hard copy and on
line (pdf)

Raw data files available from
Alaska geobotany center

Data Report of the

2007 Expedition to Nadym, Laboroyaya and Vaskiny Dachi,
Yamal Peninsula Region, Russia

D.A. Walker, H.E. Epstein, M.E. Leibman, N.G. Moskalenkg, J.P. Kuss, G.Y.
Matyshak, E. Kaarlejaryi, and E. Barbour

Alaska Gepbotany Center
Institute of Arctic Biology, University of Alaska
Fairbanks, AK 88775
January 2008

Funded by NASA Grant No. NNGEGECOA




Permafrost
temperature logger
information

CALM data at Nadym
and Vaskiny Dachi

Thesis projects of
Gubarkov, Khomutov,
Orekhov and others

Soil chemical and vl e YN At
physical analyses Poe ey . e e i «i“
¢ e RN

30-m borehole near Nadym CALM grid




The importance of biomass
and cover data

The current problems with
tundra biomass and cover
data

The approaches used on
the Yamal transect

Results




Needed for:

* interpreting space-based
spectral data (NDVI),

developing ecosystem-
permafrost relationships

(N-factor),

detecting long-term
=i changes to land-cover,

N 0.03-0.14
[10.15-0.26

o7 03 | detecting changes in forage

“ EM0.39-0.50

e . [ ]051-056 1
Phytomass density by NDVI i 057 -062 q u a.I Ity -

> 062
| Glaciers

Walker et al. 2003, JGR, 108 D2 8169.




Numerous studies have shown a gcncral
trend of increased NDVI in the Arctic,
but...
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Some areas with low NDVI have high
forage quality for reindeer.

Lichen-woodland at Nadym

Bright green areas may be dominated
by species such as alder or dwarf-
birch, which have abundant toxic
secondary plant compounds that
protect them from grazing.

LB AR g Sl A

Shrub tundra at Laborovaya




Vegetation type often unknown.
Soil and site factor information
missing.

Harvest methods not documented.
Not georeferenced.

Replication not documented.

Not linked to NDVI, LAI, or other cover
properties of the vegetation.

Definitions of biomass components
unclear.

e.g. Not a clear definition of where the
soil surface is or what is dead
component of biomass.




Usually cover is estimated.
Unable to replicate the data.

Very few good quantitative
methods (e.g. point frames).

Most are very time consuming.

Buckner point-intercept sampler

» Developed for mining
reclamation studies.

Quick, objective, easy to
replicate.

Buckner, D. L. (1985), Point-intercept sampling in revegetation studies:
maximizing objectivity and repeatability, edited, pp. 110-113, ESCO Associates,
Inc., paper presented at the American Society for Surface Mining and Reclamation
meeting, Denver, CO, October 1985.




International CBMP workshop
proposed to standardize
vegetation sampling
procedures.

Yamal methods are fully

documented in Appendix D
of the data report.

|Yamal Biomass procedures

TUNDRA BIO S.PROCED
TABLE OF CONTENTS

Purpose

Collecting aboveground biomass

Collecting belowground biomass

Sorting aboveground biomass

Sorting belowground biomass

References

Appendix 1 Sample log sheet

Appendix 2 Aboveground biomass data sheet
Appendix3 Belowground biomass data sheet

PURPOSE

The goal of biomass sampling of vegetation is to quantify the amount of plant material in
a given vegetation type, thus we sample all phytomass from a specified amount of surface
area, so the values can be extrapolated over larger areas.

Phytomass is sorted into categories that are relevant to research questions. Phytomass
includes three major categories: above-ground live phytomass, above-ground dead
phytomass, and below ground phytomass. Phytomass is also commonly sorted by plant
functional type, such as deciduous shrub or lichen. Finally, plant functional types can be
sorted into plant parts, such s live leaves, dead leaves, stems, reproductive parts.

Most of the difficulties in obtaining good phytomass data come from inconsistencies in
the clip harvest methods, and the sorting methods. This document is intended to make
these methods as consistent as possible. It is based primarily with some modificatin on
the methods used to collect biomass along the North American Arctic Transect (Walker
et al. 2007 submitted: Epstein et al. 2007 submitted).

COLLECTING ABOYEGROUND BIOMASS
Equipment needed: Metal frame(s), pegs, serrated knife, clippers, scissors, gallon zip-
lock plastic bags, indelible “Sharpie™ markers, “write-in-the-rain” paper or Post-its

1. Establish sample grids. At ezch location (Nadym, Km-143, Yaskiny Dachi), we
will establish 5 10x10-m grids with grid points spaced at 1-m intervals. These will
be in replicated homogeneous areas of the zonal vegetation. Within each grid we




Categories based largely on plant growth forms, used in modeling efforts.

stem

live foliar

attached dead foliar
reproductive

(mosses & liverworts)
live
dead

stem

live foliar live
attached dead foliar dead
reproductive

(all unattached dead plant parts)
live
attached dead

(belowground)




Total Biomass (including trees, litter, dead moss, dead lichen)
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Standing Crop excluding trees (live and attached dead, no dead

moss or lichen)
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Climate trend for tundra and understory
and tundra vegetation: 2000—2300 g m™2
at Nadym to about 1000-1300 g m™ at
Vaskiny Dachi.

Total biomass determined by allometric
equations (Zianis 2005), adds another
4,121 g m2 £ 851 g m2 to Nadym forest
site.

Sandy soils have 250-350 g m™ less
biomass than comparable clayey sites,
with much more lichen biomass and less
mosses and graminoids.

Lichen biomass was especially large in
the ungrazed sandy areas near Nadym —
over 1000 g m2 in two areas studied at
Nadym compared to less than 250 g m=
in sandy areas where reindeer grazing
has occurred annually.
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Comparable region to 2007 Yamal Data

0 Deciduous Shrub
o Evergreen Shrub
Forb

| |= Graminoid

@ Lichen

m Moss

Biomass (g/m*2)

Howe Island

e Hanoy Vel Arctic Bioclimate
ToobkLake S 9 Subzones

A D

Alaska Canada N B E
| BucC

Walker et al. 2008 submitted. Journal of
Geophysical Research - Biogeosciences.

Southern Yamal Standing Crop Biomass

O Deciduous shrub
m Evergreen shrub|

Standing Crop mro
Subzone North America Yamal ; E:hm
Subzone D |Daedhorse 410 |Vaskiny Dachi-1
Franklin Bluffs 490 |Vaskiny Dachi-2

Sagwon MNT €10

Biomass (g m~-2)




Most biomass
determinations do not
consider the dead moss as
part of the biomass.

Whether it is considered
part of the plant biomass or
soll, it is the most critical to
insulating the permafrost in
summer and must be
considered in developing
meaningful models of
permafrost-ecosystem
interactions.




Ratio of the sum of degree-day temperatures at the
soil surface to the sum of degree-day temperatures
In the air:

n=DDT_,/DDT,

soil air

Summer ng.: uses thawing degree days
Winter n,: uses freezing degree days
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Summern,=TDD_TDD, | Summern,=TDD/TDD, | Winter n =FDD_FDD, Winter n, =FDD /FDD,
Summer n, =1DD_/TDD, Winter n=FDD_/FDD,

- MW«WLMmdaﬁm - Soil organic mat Mincral soil E: Snow cover

Anja Kade et al., 2006, Permafrost and Periglacial Processes




Summer n-factor Winter n-factor
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@ Patterned-ground festures { §

®  Between patterned-ground features

Isachsen  Mould Bay Howe island Frankin Biuffs Happy Valley Isachsen  Mould Bay Howe island  Franddin Biuffs  Happy Valiey

North » South

Summer n-factor vs. Thickness of Moss Layer Winter n-factor v. snow depth

y = -0.2792x + 1.4163 ' y = -0.0105x + 1.0283
A% = 0.899 R? = 0.8698

N

e

e

2 3 El S ' 4'0
Thickness of moss layer (cm) Snow depth (cm)

Walker et al., 2008 submitted, JGR - Biogeosciences




The baseline of information collected along the Yamal transect is helping us @
a more complete understanding of the relationships between vegetation, clima
reindeer, permafrost, and key biophysical variables.

The data will be extremely useful for monitoring long-term changes at the s
where data were collected.

Biomass clearly increases with temperature along the gradient and the val
correspond well with standing crop data from the NAAT.

There are clear substrate effects on plant functional-type abundance, with sa
sites having less total biomass, but more I.wens.

Nadym is effectively an area where reindeer have been excluded for many ye
and may be a good area to contrast with the rest of the transect, where reind
are ubiquitous.

International standards of biomass and cover measurements are needed
detect change.
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