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Caucasus:

-> high conservation value region (Global 200; Center of Plant Diversity, CPD;
Biodiversity Hotspots)

-> no spatial regional data
_ ->Intact Forest Landscapes and Intact Forest Tracts approaches

. 4 | f i 2 &
Caucasian fir forests: Methodological aspect:
-> rare plant communities: Vaccinio-Fagion If we can use open source

orientalis 1 Rhododendrono pontici - Fagion RS data for vegetation
orientalis (subal. Abieti-Fagenion orientali) . , researches and predictions

on very detailed level?

-> Red Data Book species — 73% of releves



Goal: specify diversity and spatial rules of fir forests in Russian North-West Caucasus
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The area and object of the research
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1. Fir forest mapping

Hierarchical approach (forest mask — ISODATA, fir forest - NeRIS)
Open Source RS data (Wepapiiacivie)
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Fir forest area: classification (NeRIS, SOM)
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Fir forest area: result & validation
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* Fishnet 2x2 km | _. 6. TisTapHuIkM
... Opurue neca

* Winter Landsat ETM+, TerraLook
Aster, GoogleEarth, SasPlanet,
photos
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4 Caucasian Fir Forests
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i T < ;. Validation data
e I Rasterdald g 000 | UA
G 1 (fir) 496 97 0,84
¢ = & 5o(other) | 102 4161
' PA 0,83 OA 0,96

,,fﬁ Cohen’s kappa = 81,5%




DT

NextGIS

QGlS

Processor

NeRIS

ScanEx Image
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DT MNeRIS
1 2 UA 1 2 UA
1 33 8 431 B1,40% 1 22 13 B3| 80,00%
2l 23 287 310) 52,58% a0 = 283 293 97,2T%
28 295 333 &0 298 358
PA 60,34% |  97,29%|0A 01,22%| |PA BE,67%|  95,64%|0A 04,13%
k 0,643 k 0,797

NeRIS — more accurate, but difference isn’t very crucial
DT gives underestimated fir forests area, while NeRIS gives overestimated one




Canopy fir percent: classification (NeRIS, SOM)

Model area
N Calibration based on field data
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Canopy fir percent: result & validation

Ueer [po... KomMmeHT apuii

B 15.26.. nuxTa Gonee 40%
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29.85... BO3MOXHOE Y43CTUE NUXTEI
26.21... nuxTBl HET

GPS

PacTtp 1] 2| 3 4 UA
100 14 3 1 18| 0.86
200 8 19 3 30| 0.82
30 17| 27| 4] 48 0.78
i 1 4 6 60 71| 0.89

23| 43| 37 64| 167

PA 0.78/0.67/0.85/0.97 0.72

Accuracy = 72%, kappa 0,6; Fuzzy Boundaries Accuracy
(Fassnacht et al 2006) = 84%. 66,4% to forest inventory data




2. Fir forest spatial distribution = previous result + SRTM

The main basins and fir forest area, Kha
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Fir forest distribution corresponds to aspect and slope
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Area (Kha) and share of fir forests by positions of various

slope and aspect: geomorphometry features

o aspect
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Area of fir and non-fir forests

by elevation levels
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3. Syntaxonomy — based on synopsis table (Braun-Blanquet approach)

Al. Abieti-Fagion orientalis Korotkov et Belonovskaja 1987 (K. et B. 1987)

. . . . . : Subal. Abietenion
Subal. Abieti-Fagenion orientalis K. et B. 1987 | | nor dmanmanae K etB. 1987

Ass. Hiici colchicae— Abietetum | - : : | i '
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3. Are we able to define syntaxon using RS (and field data)?

RS:

- Spectral bands reflection and vegetation indices
- Elevation, slope, aspect, profile and plan

ecologicaly-senced parameters;

equal spatial resolution (Landsat 8):

curvature
- Treecover data (Hansen et al 2013)
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Error

Prediction of syntaxon based on R
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Field data (over 800 points)
Training/validation samples: 1:1
Random Forest

Model Accuracy:

Subassotiation level — 94%;

Variants level — 86%

+ Mann-Whitney pair test for
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Geomorphometry and community structure characteristics
a) cybaccolmaluu 6) BapuanThl based On RS data
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The main characteristics of syntaxons

l. c. — A. n. vaccinietosum arctostaphyli Belonovskaja et al 1990 — lower positions
than A. — F. o. piceetosum orientalis Belonovskaja et al 1990 u A. — F. o.
athyrietosum filici-feminae Belonovskaja et al 1990; southern slopes. Many layers

l. c. — A. n. vaccinietosum arctostaphyli
Belonovskaja et al 1990 — middle and
upper slopes; huge biomass,
understocking canopy, Fagus orientalis.

Red Data Book listed species

l. c. — A. n. rhododendretosum pontici
Belonovskaja et al 1990 — top of ridges, low
elevation; sparse herbaceous ground layer




The main characteristics of syntaxons

A. — F. 0. piceetosum orientalis Belonovskaja et al 1990 — maximum elevation and
fidelity to north and west slopes. Low biomass and reflection (high canopy share
of fir; accompanied by spruce)

41 &
Salvia glutinosa — typical variant for subassotiation; very é«@ V.
' ”'*r e

assigned to north-west slopes. Sparse canopy (stiff slopes); #g
low biomass (understory layers are also very sparse)

Calamagrostis arundinacea close to typicum variant;
extremely stiff slopes, biomass higher than for Salvia
glutinosa .

Luzula sylvatica — topography diversity; rather high !
biomass (herbaceous layer); probably derivative g@
communities e



The main characteristics of syntaxons

A. — F. o. athyrietosum filici-feminae Belonovskaja et al 1990 — topography
diversity (and also differ from previous subassotiations), characterized by spectral
features (high brightness); biomass higher than for A. — F. o. piceetosum orientalis

Sanicula europea — south and west edge slopes (it ¥ -
differs the variant from Salvia glutinosa v
Calamagrostis arundinacea). |

Sparse treecover, high biomass.

Rich species compositions,

rare species (Taxus baccata)

Galeobdolon luteum - curved inward low-sloped
sites (up to 10°), various aspect. River terraces,
low valley (1000 m above s.l.). High treecover
density and biomass.




4. Intact Forest Landscape (IFL): terms and methodology C,iCll(Cé..v

Potapov et al. The last frontiers of wilderness: tracking decadal loss of Intact Forest Landscapes §
from 2000 to 2013 Science Advances — 2017. — V. 3, Ne. 1. — 1600821
http://advances.sciencemag.org/content/3/1/e1600821.full.pdf+htmi

http://intactforests.org/data.ifl.html
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Intact Forest Tracts (IFT)

- regional supplement for IFL

Softer and regional adopted criteria:

Intact Forest Tracts (IFT)

Block size needed to sustain some important conservation functions*

| F |_ in response to long-term change in the
landscape (e.g. due to climate change).

Protection of the inside of blocks from the effects
of recreation and poaching.

Maintenance of viable populations of large vertebrates

2000 m -> 500 m

50 th ha ->1th ha
1000 m ->25-500 m

(forest reindeer, wolverine, eagle owl, and others).

Maintenance of fully undisturbed small rivers
and lakes, for reference.

Maintbnance of natural patterns of large-scale
disturs)ance - pest outbreaks, massive wind throw, large fires, etc.

Keeping neghtive edge effects at a marginal level - e.g. the effect
of clearcuts #n the edges of surrounding mature forest.
!
Maintenance of natpral patterns of small-scale
disturbance - wind throw, small fires, etc.
1

AR

Preservation of the potential for local migration

Area, thousand ha

1

10 100 1000 10000

!
!
1 Minimal area of IFL = 50.000 ha

g
100 000

* Yaroshenko AYu. et al. The Last Intact Forest Landscapes of Northern European Russia. — M.: Greenpeace Russia, 2001. — 74 p.



IFT: local approach and methodology

Investigation area

IFT = core + matrix . P A
- LlIipping Dy

/ 4\ - buffer

Fir forests Unfragmented area Buffer

Object type OSM Data layer OSM attributes Buffer Comments

2. Manual \AJLI

check

Main roads Tertiary,
tertiary_link,
secondary_link,
primary,
primary_link, road

A

Secondary highway unclassified track 25m  Only visible on Landsat ' Fragmented
roads service residential ) area deleting (500 m),

4. Filtering (1000 ha)

Railroads railway 100 m
Settlements settlement- city, town 500 m
polygon village, hamlet 100 m
settlement-point village, hamlet 100 m Except laying inside
settlement-polygon
layer

5. Result layer attributing
(IFL, coniferous >10%)



IFLs & Intact Forest Tracts
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Conclusions

1. Fir forest map: accuracy of NeRIS =
96%; fir canopy share map: accuracy of
NeRIS = 72%. Total area of fir forests -
237 Kha; 12% of all forest of the region.

2. Spatial analysis based on fir forest
map and SRTM: fir forests are mostly
located on north and west slopes over
30°, elevation 1300-2200 m above s.l.;
optimum elevation — 1600-1900 m
above s.l.

3. Lower-level syntaxons can be defined
with Random Forest algorithm;

accuracy (subassotiation level) = 94%,
accuracy (variant level) = 86%. Syntaxons
are detailly characterized with RS data.

4.57% of fir forests are located within
IFL and 29% - within IFT.

Data & Methodology

1. http://intactforests.org/d
ata.ifl.html - IFL layer

2. Fir forest layer

3. Intact Forest Tracts

4. Syntaxonomy data

5. Methodology is partially
published in Russian

Follow up

1. Publications (?)

2. Fir forest layer — should
be published at hcvf.ru

3. Intact Forest Tracts —

should be published at (?)


http://intactforests.org/data.ifl.html

Thank your for attention!

Anna Komarova
Lomonosov Moscow State University /
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