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The worlds total boreal forests and other wooded land within the
boreal zone cover 1.2x10° ha of which 920x10¢ ha are closed
forest. The latter number corresponds to ca. 29% of the worlds
total forest area and to 73% of its coniferous forest area
(ECE/FAO 1985).
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LAND COVER OF NORTHERN EURASIA
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Bartalev et.al., 2003

The vast majority of the boreal forest lands (faiga) of Eurasia are included in the
Russian Forest Fund, covering ca. 900x10% ha. Depending on the criteria used to
define "boreal forest", the area of closed boreal forest in the Russian Federation
varies from 400 to 600x10% ha (Pisarenko and Strakhov 1993). These numbers
correspond to a 43-65% share of the worlds closed boreal forest.
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Russia’s Forests

T64=million-harjorgstagra=es ‘l_,; :
22% of world’s forested-area
21%-of world’s standing timber voltime
15% of global terrestrial-C Sto
75%_of boreal forest-C storag
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RAgIAms near Lake Baikal

To decrease fire hazard we must
think about fuel reduction
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In Russia it was the commﬁ\ ﬁc(e)s of spring
burning, firing for berri oney production,
burning to flush p reNand assist hunting (Pyne,
1997). The hist restry shows a wide use of
fire as und “refreshing” measure for fuel
reduct r%‘r timulation of mushroom growth, as
fuel reduction burns on logged areas by
% cast burning (Tkachenko 1931). Until the
e iddle of the 20th century the use of fire in Russian
forest management was almost fully forbidden, with
the exception of slash burning on piles during the
winter period.

FIRE AT
—@mmucx B

However, positive influence of surface fires on a forest had been
noted in the beginning of last century and it was offered, to use
fire as helpful instrument for planting (Tkachenko 1911).

ooV

Some authors offered prescribed fires (
m for broadcast burning of slash %a‘&r logging (Pobedinsky

-

1955 Q
= understory burning ﬁn pine stands 5-10 years before

hinning instrument of pine saplings

logging (Belov 197,
= surface fire@
sCri

(Furyaev
m broadc e bed understory burning of pine and larch stands
of 40-5 ars for wildfire hazard reduction (Melekhov 1983)

But in a reality these studies were only as recommendations and
the use of understory burning and prescribed burnings on logged
sites were prohibited. Only after 1995 the use of early spring
burns in grass fuels near roads had been permitted to mitigate
fires starting near roads during fire season (Valendik 1996).
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I The new era of fire use n\éqr} Q of Russia

encouraged foresters ts to look for
more effective an methods of cleaning
logged area facmtatlng reforestation.
Following basic scientific experiment and

a re@@ analysis in the frame of the Fire
Campaign Asia-North (FIRESCAN) In

e snoyarsk Region in 1993 (FIRESCAN Science

Team 1996; Goldammer and Furyaev 1996) the
development of prescribed burning techniques was
supported by international projects, such as
Sustainable Forestry, FIREBEAR, ROLL USAID
(Valendik et al. 2000).

Fire Research Campaign Asia-North (FIRESCAN)

The experimental site is in the
e Fares mi B SO central part of the Krasnoyarsk o
: Region of Siberia, about 28 km RN
west of the Yenisey Rlver
45'N, 89° 25'E) at an (

of approximate
sea level. T |te isa
nearly lav; tly elevated,

nd is nd about 50 ha in
7 which is surrounded by

bogs dominated by mixed-
grass, sphagnum and tall
sedge. The site was referred to
as Bor Forest Island, after the
town of Bor, 90 km to the
North, which served as the
transportation base for research F
activities.
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Fire Resedii®

Fire-Weather-
Fuel Moisture

: ! . 1t 1
the wmdward S|de of thé Island, with t headfire def
was cOnsmjered, essential pWith ﬁgbt Wi 7}m hi) from

|F however winds had shifted 90° to the SW. This sudden wind cbange
urned the onglnal lgnltlon Ilne into a backing flre and it was necessary

to obtain a headfire effect. This line (approximately 500 m) was ignited 7);
between 1515 and 1520 h, and the two ignition lines began slowly’
moving together.

Long-term research on Bor Forest Island
Praject duration: 200 years (1993-2192)

FIRESCAN: 2003 0
FIRESCAN: 1831
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Central Siberia Sustainable Forestry

Project
Moscow \ Yenisey-River
. Y :
—— f :
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A2 ; :
L j e A 3
L J L3
Y ‘ Bol'shaya Murta
i - ° Krasnoyarsk _ Krasnoyorsk
¥ ; Yermekovskaye
: T’f':\ > - /Idn Baykal

Wildfires reach huge area, going through clearcuts and _
spreading oh surrounding forests

Bl g sl fa wdiden s sl ;
1999 wildfire move 1'Jhr"ough logged areas and"
forests in Mana region. Its burned area was
more than 30 000 hectares
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Central Siberian Sustainable Forestry Project

Problem of forest fires is very high in regions
where forests actively are in use for logging.
There is high probability to start high intensity
wildfires during all fire season.

Localization and suppressi ‘%s‘r

fires on logged sites impessibie\wjihousise

of expensive heavy m )d~equipment.

Fires 'starting sites move to
surrounding for antations.

Temoval of slash fuel used in

try is expensive and in usual

ogged’ areas are not cleaned. In

ituation it is needed to find not

pensive way for slash fuels removal after

logging.

Fire management on logged areas ¥
envisages the solving of two issues, first, - 1
their fire hazard decreasing and second, 1

creating optimal conditions for first stage|
of forest succession.

We studied the use of prescribed fires:

on logged sites of dark coniferous forests
on flaf terrains.

st 0N MOUNTainous terrains
on logged sites of light coniferous forests
In understory burning

In forests damaged by Siberian moth

Fuel measurement
procedure

Studies have been conducted on fresh winter logge, S ~dar

and light coniferous forests of southern taiga arfs.of.

Krasnoyarsk Region. Logged sites had areas ?v'r‘? o 50 hectares:
b

Logged sites before the prescribe dvd been prepared for
fire safety. They were surroungex m firelines. In some cases
they were divided into 2-3 @ as.

On each logged site terfpined slash fuel loading by diameter
classes. Also litt yer, live vegetation, downed wood

material lo % veybeen measured using special procedure.

Slas ere determined along triangle with 30 m sides
usin%-‘ edute offered by Van Wagner (1973).

Litte f layer and live vegetation were measured along transect

after 10 m apart 1 m from in both sides on subplot 0.2 x 0.25 - for
litter and duff layer, 0.5 x 0.5 m - for live vegetation.
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On clearcuts fire carriers loading can r

Slash fuels and downed woody OOt/ha 2

Overall fuel load varies fro 40 t/ha

Slash fuel loadings E&structure on 5-10 yrsy«.
[o}

clearcuts sho ad doesn’t decreasg after.* =
green gra and fire hazard stays on hlgh level.

Our first p rlbed burns were made on fresh logged sites
without grasses like Calamagrostis spp. making JeRENGES

Preliminary regeneration of conifer'o_ug =
species often die after harvesting =

10
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Prescribed burn
-methods

= 1) broadcast burning — on clearcuts rmly distributed slash fuels;
= 2) two stages burning —on here large downed woody fuels have
been piled

= 3) local burning — g %

SelectioG fib&d burn methods depend on forest type before logging and

Three methods have been used for prescr@j n Iogged sites:

es Wlth alive regeneration.

weatRef.
% urn characteristics also depend on forest fuels moisture content,
| in® their structure and arrangement, relief etc.
lame height and other characteristics of burning define possibility to control
urning and define needed man power and heavy equipment.
So it is needed to forecast prescribed burn characteristics before the burn for
that we used software BEHAVE which allowed to forecast fire behavior and
make prescriptions for burning.

Ignition procedures

For ignition we used procedures:
v’ Point ignition

v Line ignition

v Circle ignition

v/ Combined ignition

Fire spread rate, flame length and width have been
measured after ignition and burning line formation

In each experiment air humidity, mean wind velg t
were measured before, in time and after pr
burning. 6

Using initial data and experimental kesu s t been

defined prescriptions for pres or different

periods of fire season.

11-111 tdp of July- August -
1 tdf of August I tdp of

11
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| COMBUSTION COMPLETENESS. %

COMPLETENESS OF BURN, %

COMPLETENESS OF DUFF LAYER COMBUSTION

¥ BATZEN S UNIAL T,
W= 7Y

Freiburg, Germany, 25-27 January 2008

Results

L . Slash fuels with diameters up to 7 cm

== > On 2/3 of site it was suitable for seeds

BESUEIEET

w0 a0 o £
INTEMSITY OF HEAT RELEASE, kWUsq. m

| were utilized by 70-90%, pieces lar:
| than 7 cm - 40-50% in presgribed\blrki
of fresh logged sites.

_» Duff depth is degfe e@p\m 1-2 cm. S
Ash contenigfieprescribed burning  FEES
as up hich enriched soil.
. emperatures in 1-5 cm layer

igher than 45-50°C that don't
destroy soils properties.
and seedlings growing. T .
» After prescribed burn live surface cover Cmabnum———
formed by fireweed create microclimate
suitable for seeds and seedlings growth.
»>Due to forest management enterprises
(leskhoz) data soil treatment using
prescribed burn 8-10 times cheaper than
usual mechanical treatment for planting.

Summary

Experimental prescribed burns have been made on fresh
clearcuts of 900 ha area in Krasnoyarsk Regio

n
The use of the prescribed fire technologiess ‘ﬂ uts
par

allow to decrease slash fuels loading b N particular
reasing fire

forest fire carriers by 80% sigpifi
hazard. %
The completeness of % erburn depend on its moisture
content and cq e and is equal to 60%. And 2/3
of logged ared'i able for planting and seeding without
prelimi nical soil treatment.

i s allow to eliminate Calamagrostis spp. and

process to fireweed formation promoting seeds
seedlings growth in first steps of succession.

12
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%2 Prescribed understory
burning

Russian ¢U. & team for
prescribddAfire experiments

| )

i B PN R
est 'Mongaq@ Q)Ar'qa)

Slberlan mo1'h outbrea bﬂ@@%905
Fully killed 51,1
coniferous §
Stan ?reduced 1/3 - 1/2 on
55,20 -ha i
! i

It is estimated that establishment of stands
similar in composition to the initial coniferous
forest may take 150-200 years.
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In the Usolsky Leskhoz the number of fires 6-8 years after

the most recent outbreak of Siberian moth doubled

compared to before the outbreak but the total area burned
_increased many fold

Annual area and amount of fires
in Usolsky forest enterprise

= Annual burned area
s Annual amount of fires

Area of fires, ha
Amount of fires

before 1994 y after 2000 y

TANE 'i

Defoliated forests represent two majo Rﬂg% “for _.__
resource managers: they have high-potential: fems
forest fires and they may become MWF -

wastelands

+ g
=

Special bulldozer was used to knock down
snags and for firelines preparation

Reducing fire hazfj;_xrd in these forests requires removing
dead woody material and accumulated ground-fuels as a
first step. : v

ey

14
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T LT
lume of standing snags

Post.
Treatment

| 5 gt
v B

Downed dead wood before and
after mechanical treatment

B Post-Treatment

Piece size diamater (cm)

I Pre-Treatment

&
[

" v s
Metric tons/ha

15
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: gtest of chénigally knocking .down.snags followed by
controlled- burnln was effectivé for reducing dead-wood and
killing. .Calarmagrostis grass-on _moth-killed sites, thus enhancing
forest regeneratlo and restoration. . This combined*method
s-resulfed in an area stiitable for both natural conifer regeneration
and plalltnﬁg,wnhout adhltlonal mechanlcal site preparation.
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Prescribed burns are also powerful sources i greenhouse
e to coming
te [first powerful

¥ ARG (e gl
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Conclusions

m_| Special rules and guidelines for prescribed burnin en developed
| and published in cooperation with regional f(}r es. Crews of
foresters and firefighters have been tralne se experiments.

A range of demonstration plots Cri ed burnmg was established to
serve for long-term monit r os ire succession.

These plots will lnte r d into the Eurasian Fire in Nature Conservation
Network as Fire Paradox demonstration plot network.

n Wlth these networks will allow further studies of both
|b d burnings (fire danger, fire behaviour, fire effects) and long-term
ccessions in Siberian forests.

The results will be important to extend to other regions of the Russian
Federation. i

Acknowledgements:

\0\)(9)

= Many thanks to Bolshaya N%’ a, Usolie

leskhozes employees orted and took

active part in ex ’
n Speaal th teve Eubanks, John Brisette,
DA Forest Service)

Rld%0
m AlsoVorestry Canada (Brian Stocks, Douglas
McRae)

17



Symposium on Fire Management in Cultural and Natural Landscapes, Nature Conservation and Forestry in I emperate-Boreal eurasia

Freiburg, Germany, 25-27 January 2008

Cnacubo 3a sHUMaHue!

18





