THEIR CAUSES AND CONSEQUENCES,
FOREST FIRESIN PRIMORSKIY AND KHABAROVKIY KRAIS

Alexander Sheingauz!

INTRODUCTION

The Report embraces Primorskiy and Khabarovskiy Krais, which are subjects of the Russan Federation.
They are the mogt economicaly deveoped and heavily forested provinces of the Russan Far Eagt (RFE). A
description of these territories was given in Report 1. Here, as in the previous Report, we retan for andyzing
theseterritoriestheterm "SRFE" (the southern part of the RFE).

For many centuries forests of the S RFE have grown under the influence of wild forest fires thet covered
thisterritory with anaturd frequency. In 1854, the planned and congtant devel opment of the S-RFE territory and
its forests had begun. This deveopment has increasad the sources of fires and mede foret fires more frequent.
Thewild fires have been replaced by anthropogenic ones and have became not just one of many factors of forest
growth, but as amain factor of forest resource satus and dynamics.

The data collection and report writing had been made by ateam under the supervision of Praf. Dr. Agr. Sa.
Alexander Sheingauz, Economic Research Inditute, Far Eastern Divison, Russan Academy of Sdences
(Khabarovsk, Rusda). The teem was formed on the base of the Khabarovskiy Kra ecologicd nort
governmenta organization "Ecodd”.

NATURE OF FOREST FIRES

The Primorskiy and Khabarovskiy Krais stretch along western Pacific coastline from northeast
to southwest as one tract of 2460 km length and 800 km maximum width. Their climate zones
vary from mountain deserts to rich boreal mixed forests and prairie-forest meadows.

There is the officid Russan dassfication of territory according to fire danger dasses. It dvides dl forest
areainto 5 dasses with different coeffidents of fire danger dasses (Table 1.1).

Along with forest inventory, each forest block (50-800 hectares) is dlocated to one of thefire danger dasses
Henceit givesadigribution of the leskhoZsterritory asawhole by fire danger dasses (Table 1.2).

One can see that the average fire danger dassin both of the Krais is smilar: 2.8 in the Pimorskiy Kra and
2.7 in the Khabarovskiy one. However, the digtribution types are vary different. In Pimorskiy Kra more then
2/3 of theteritory is concentrated in the 111 (middle) dass and lessthan 1 percent in the utmost dassss (1 and V).
In the Khabarovskiy Kra the digtribution by dassesis more even.

There are two main sources of information about forest fires The firgt source is officid. It is basad on the
data thet are created for each fire by leskhoz and ar base g&f. The data are compiled forperiodicd officd
review. The second source is detailed descriptions and studies (often long-term) of single biogeocoenoss® &
large forest tracts that are contained in the sdentific literature. Both of these sources are supplementd to each
other [Starodumov, 1966).

L Prof., Dr., Head of the Department of Natural Resource and Infrastructure Problems, Economic
Research Institute, Khabarovsk, 680042 Russia. E-mail:sheingauz@ecrin.khstu.ru

2 Biogeocoenosisishomogeneous areaof land surfacethat has specific structure of living organism association
(coenosis) and inorganic components (soil, solar energy, etc.). They arein a state of mutua dynamic interaction, in
interchange of matter and energy. Theterm has Russian originsbut now it hasbecome internationd. It isthe main unit
of dementary leve forest inventory.
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Table1.1. Territory dassfication of fire danger dasses according to forest growth conditions

Class Dangelevd | Coeffi- | Teritory type
dent

I vay high 10 Stes not covered with forest but with grass and lichens.
Forests with grass and lichens as above-soil cover.
Dediduous forests on the southern dopes.

Il high 0.7 Mixed and deciduous forests on the western and eestern dopes

[ middle 05 Mixed forests on the foathills.

Fir-spruce forestswith moss, grassand brush.

Larch forests with wild rosemary and deed leaves as above-soil cover.
Deciduous forests on the northern dopes.

v moderate 02 Mixed and deciduous moidureforessonthevdley.
\Y low 01 Larch and fir-gpruce forests with gphagnum on wet and svamp Stes.
Swamps.

Source: Far Eastern Forestry Research Inditute, 1998,

Table 1.2. Territory Didribution by Fre Danger Classes

Fire Danger Primorskiy Krai Khabarovskiy Kra
Classss aen, 1000ha | Percent aen, 1000.ha | percent
I 0.7 59 17.9 24.3
I 2.3 194 12.7 17.2
I 8.1 68.3 29.7 40.3
v 0.8 6.3 3.5 4.8
\Y 0.01 0.1 9.8 13.3
Totd 11.9 100 73.7 100

Sources dataof theKrais Forestry Service Directorates.

Biogeocoenoss and even lower levd forest fires dmogt in dl ingtances gppear to be episodic and
catagtrophic wild disagters causing absolute loss. On the leve of forest tract and higher, & leest in the forest zone
of the SRFE (and it is dmog its whole areq), forest fires should be conddered as something given by the
Heavensas an inevitable factor of this cover existence and development [Sheingaz et dl., 1980).

Fire influence on larger forest cover units has a definite trend to either burning mechanism description itsdf
or loss evduation. At the same time, on the level of heterogeneous taxonomic forest cover units, the resulting
influence of fireslooks different and more diversified than on biogeocoenosis, parcds at the vegetative orgeniam
levd.

The SRFE is unique in the repect that researchersand eye-witnesses were able to record practicaly the
whole scene of naturd forest development and transformation. It is obvious that detalled forest deve opment
scenes can nat be recondructed, but the completeness of such can be higher here than in other regions
[Methodicd Recommendations, 1986).

Thesedudies’ data show that, before the mass colonization onset (mid- 19th Century), the SRFE forest

cover had dear and rather wide-scde pyrogenesistraces.
Fire occurrence congantly increasad in the process of the territory’s development.  This is canfirmed by direct
and indirect data The causss of these phenomena are definitdy multiple, but the man fire cause is
anthropogenic [Teitsyn, 1983] (Table 1.3).

The probahility of fireisincreased by [Sheshukov, 1979):

- domination of coniferousforests;

- periodic repeet of extreme dry seasons,

- aundance of dangerousfire starting materid (dry grass and leaves, bushes etc);
- mountanousrelief;

- teritory inaccessihility;

- grongwind regime
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Table 1.3. The Causes of forest fires, average for 1988-1997, (percentage)

Causs Kra
Pimoriy | K habarovskiy

Cadess hehavior of population with fires 64.0 57.9
including: logging operations and 51
Urvey expedition oper ions 6.5
Agriculturd burning of grasdands 250 12.2
Lightning 48 16.1
Others 6.2 138
Totd 100 100

Sources Dataof the Kras Forestry Sarvice Directorates.
SZE AND ALLOCATION OF FOREST FIRES

The average duration of fire danger season in Khabarovskiy Krai is 200 days per yer which varies from
155 daysin the north to 210 daysin the south. In Primorskiy Kral the average duration is 225 days with veriation
from 215 in the north to 300 in the south [Solodukhin, 1955] (Fictures 1 and 2).

Fre number and burnt area manifest very wide fluctuationsfrom yeer to year (Table2.1).

Accordingly, the frequency and Soreed of fires are very different in both of the Krais -- the average fire 9ze
in 1998 in Primorskiy Kra was 495 haand in Khabarovskiy Kra it wes 322.7 ha In Primorskiy Kra, 0.1 fires
aoxe pa 1 thousand dtizens each year. In Khabarovskiy Kra the figure is higher: 0.5 fires per 1 thousand
citizens

To take amore long team look at fire regidration, after the Second World War one can cdculate in
Primorskiy Kra 6 pesk years of burmt area and 9 peek years in Khabarovskiy Kra. Catadraphic fires, thet
periodicaly oocur once in 10-12 years, cause changes of forest cover many times surpassing average annud
ones[Kurbatskiy, Sheshukov, 1978; Recommendationsfor Control, 1987].

Thus, the foregt fire Stuation in Primorskiy and Khabarovskiy Krais are very different for 2 reasons

Thetype of forest vegetation - in Primorskiy Kral the share of coniferousisless.

The intengty of fores management - in Primorskiy Kra it is higher.

Such grong factors of forest dynamics aslogging operations corrd ate with dlocation of forest fires but not
0 dosy aseverybody thinks. Hence, in some regions the leading factor of forest cover dynamics gopearsto be
fire influences other than logging operations. In addition, the cutting volume is inertid in time and therefore
dable enough in years, but fire area.and fire intensty fluctuate annudly [Tditsyn, 1938].

Table 2.1. Are number and burnt area

Primorskiy Kra Khabarovskiy Kra
Yex Number of Burnt Areg, th. | Averagefire, Number of | Burnt Ares th. Average
Fires ha ha Fires ha firg ha
1988 217 43 19.8 1224 3530 19.8
1989 351 193 55.0 Q7 1157 55.0
1990 227 13 5.7 953 1309 5.7
1991 127 31 24.4 291 115 24.4
1992 216 6.9 31.9 372 171 31.9
1993 262 144 55.0 651 60.3 55.0
194 78 33 42.3 278 130 42.3
1995 178 225 126.4 569 53.8 126.4
199 187 6.8 36.4 1128 1910 36.4
1997 425 133 31.3 389 340 31.3
1998* 556 58.6 105.4 1262 19000 105.4
Aveaage 256.7 49.5 737.6 3227

* to October 26. Source: Far Eagtern Forestry Research Inditute,
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CATASTROPHIC FOREST FIRES OF 1998 IN KHABAROVXIY KRAI

In Khaberovskiy Kra dfter the goring of 1998 (end of May) a serious lack of humidity hed formed. Againgt
usud monsoon summes, only 15-25 percant of average predipitation hed fdlen in June to August. The
September and thefirgt hdf of October was dso dry, asusud. This cregted avery dangerous foret fire Situation.

By the middle of July there existed 40-50 fires each day. They were controlled by locd Forestry Sarvice,
which involved dl current and reserved possibilities This sarvice conssted of dl personnd of the Forest Guard,
gaff and eguipment of 44 forest fire-chemicd gations, 350 forest firemen, and 290 foredt fire parachuters. The
employees and bulldozers of logging firms were aso involved 480 fires were extinguished.

At that time the smoke had become so thick that ar goparatus couldn't operate. The fire control waslogt. A
date of emergency was dffiddly announced in Kra, and entry into the forest was prohibited for the locd
population. From that moment the forces of the Russan Emergency Minigry, some regular military troops, and
forest firemen from other Russian regions were invalved. On the most dangerous days this force consisted of up
to 2000 persons, and 500 machines induding 150 bulldozers etc.

The main god of that period was nat to extinguish fires but to defend settlements, communication lines
roads, €c.

Rain and snowfdl began in the middle of October. Fireswere extinguished fully by Cctober 22.

The damage condsted of 2201.8 thousand hectares of burmt areaiinduding 1563.3 thousand hectares of area
covered by dense forests The wood stock loss was egud to 154.3 million cubic meters. Ecologicd and
economic damage was esimated a 4.6 hillion rubles (207.2 million of US dallars) [Kolomytsev, Sheshokov,
1999].

AFTER-EFFECTS OF FIRESON FOREST COVER

According to the lagt date forest inventory that hed taken place on January 1, 1998 (before the catastrophic
firesin Khabarovskiy Kral), the burnt area amounted to 41.4 thousand hectares (0.3 percent of totd forest land
use) in Primorskiy Kra and 1461.1 thousand hectares (2.0 percant of totd forest land use) in Khabarovskiy Kral.
If we kegp in mind that long-term presence of deed forests gparse forests and wagte land are mogtly linked with
repeated fires, then the share of bumt area ncreasad to 1.1 percent in Primorskiy Kra and 5.2 percant in
Khabarovskiy Kra.

In generd, the influence of fires gopears higher than the influence of cutting and therefore they are "factor
number 1" for ructure and dynamics of the Russian Far Eadt forest cover [Naturd Resources, 1995; Sheingaz
et. d, 1996).

Itisdifficult to have full and rdidblefigures of fire after-effects The reasons are [Sheingauz, 1979:

- incomplete forest resources coverage by rdiddleinventory;
- not Imply poor, but ddiberatdy misrepresented foret fire records;
- practicdly lacking fire consequence records especidly on prolonged fires, etc.

However, rather large-scde rdative to territory and rdaively long-term records have been compiled. Not
aways do they dlow the devdoping of numerical modds, however using spedidly developed methods, one can
obtain rather adequate expert estimations (Table 4.1).2

The figures in Tade 41 ae underestimated rather than overesimated. Close corrdaion between
pyrogeneity and forest digurbance in the Russan Far Eagt asawhoaleis obvious (correation coefficient is 0.82).

Table4.1. Degree of pyrogenesis and forest cover destruction, (percent of territory)

Krai Share of lands with associations of Forest cover
pyrogenic origin disturbance
Prymorsky 39 31
Khabarovsky 29 36
Source author'scdeulations

3 Sheingauz, A.S Methodsfor evauating acyud arearate of burming using forestry inventory data. In:
Fores Hresand Their effects. Krasnoyarsk, 1998, pp. 66-69. [in Russan].

Karakin, VP, and Shengauz, A.S. The urgency of the problem rdated to effective naturd resource use
"Geography and Naturd Resources'. 1988, val. 3, pp. 14-21. [in Russan].
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At the moment, plenty of information has been accumulated. It can provide numerical indices to judge rates
and scdes of forest trandformetions under fires. For both of the krais there are the rows of forest inventory,
which arereligble from 1966, i.e. they contain 7 observetion times[Sheingauz, 1996]. Themain fegtures are:

- goproximate baance of forest cover ruining and neturd reforestation with some exceeding of the latter;

- very exatt trandformation of coniferous forest to deciduous,

- dexact trandformetion of mature and over-mature foreststo young sands;

- the long-term non-productivity in places where fires repeet two or more times, sometimes in such places
losses congigt not only of wood but soil dso [Sheshukov, 1996).

FIRE CONTROL SYSTEMS

The date system of foret fire contral has a strong sructure (Fig. 5.1). It is part of the Forestry Service and
has two veticds. The firg verticd is the Forest Guard, which is the main pivat of the Forestry Sarvice It
conggts mainly of the federd g, the saff of krai directorates and the gaffs of leskozes Fre contrdl is part of
tharr usud contral duty. The second verticd is the spedidized fire control sarvice It condds of a chan of ar
basesfor fire contral. Fire cantral isthar main duty.

According to Russan Forest Code, fire contral is financed from the federd budget. Each year krai
directorates and leskhozes plan ther fire control messures: congtruction of forest roads, water reservoirs and fire
bariers, laying of minerd grips on ground, establishing of fire equipment depots, etc. All these messures are
financed ether from state budget or from funds of the leskhoz(Table 5.1).

The expenses to combat fire are dso planned according to average annud levds If the average levd is
exceeded, thisitem of financing is enriched from centrd funds.

Air bases are d0 financed from gate budgets for gaff sdary, eguipment purchase, and lesse of arplanes and
hdlicopters If the average leve of fire occurrence is exceaded, the financing of airbasesis enriched from centrd
fundsaso.

Unfortunately, in recant years there have been large insolvendies in covering extra expensss and so pat of
these extra expenses hes been covered by krais budgets

Table5.1. Annud cog for fire control

Item 1992 | 1995 | 19% | 1997
Primorskiy kra
Totd expensesfor fire control, million rubles 85 990.3 1463 2615
Thousand US dallarst 44.0 218.2 288.5 452.3
Induding fire combat, million rubles 03 280.2 248 1005
Thousand US dallarst 1.3 61.7 48.9 173.8
Totd expenses per 1 fire, million rubles 0.035 5.6 7.8 6.2
Thousand US dallarst 0.2 1.2 15 11
Khabarovskiy Krai
Totd expensesfor fire control, million rubles 543 71345 179690 107440
Thousand US dallarst 281.4 1572.2 3543.5 1858.2
Induding fire combat, thousand rubles 17.7 3500.1 12756.0 41490
Thousand US dallarst 915 771.3 2515.5 717.6
Totd expenses per 1 fire, million rubles 0.144 12.5 15.9 27.6
Thousand US ddlast 0.7 2.8 3.1 4.8

* According to average annud exchangerates. Sources Kras directorates of the Forestry Sarvice

4 Thereexist more early rangefinancial datafrom 1948. However it cannot be used because of two reasons:

1. Thepricesinthe period 1948 to 1991 werenot free; they weredlocated, so they cannot be compared with current
free market prices. After 1991 the priceshave not only another monetary level but another structureand principasof
rise.

2. Thosedatacannot be converted into theinternationd level (USD, yensor DM) becausethered exchangeratewas
implemented in Russiaonly since 1992.

460




Federd leve

| Head of Forestry Service |

Fire Cantrol Chief Forester of Russa (the 11 Head Deputy) Catrd Air Bae for
Division Fire Control

Kra levd
| Head of Krai Directorate ("upravienie lessami”) |

Chief Forester of Kra (the 19 Head Depuity) Heed of Regiond Airaraft Base for Fre Control
(Pimorskaya Bae in Prumorskiy kra, Far
Eagern Base in Khabarovskiy kral)

Fre Control Chief Pilot-Observer (the 19t Head Deputy)
Divison

Locd level

| Director of Leskhoz |

|
| Chief Forester of Leskhoz(the 15t Depuity) |

Senior Ehgineer Fire-Chemicd Senior Alot-Obsarver
for Fire Control Saions (Heed of Aircrat Fores Fre
Divison)

| Forester (heed of "lesnichesivo’") |
I

| Deputy Forester | |
| Technidians |
|

| Forest-guards ("lesniks) | | Fire Parachuters

| Fire Watchmen and Forest Firemen |

Fgure5.1. Scheme of Fre Contral Structure
The left branch is the Forest Guard, the right branch isthe spedidized fire service
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LEGISLATIVE BASE

The legidative base of foret fire control indudes the Forest Code of the Russian Federation adopted by the

Sae Duma (the Russian parliament) and such federd Forest Sarvice actsas:
- Rulesof Fire Sefety inthe Forests of the Russan Federdtion;

- Ingruction for Discovery and Extinguishing of Forest Fires;

- Ingruction for Fre Preventive Mesaures in Forests;

- Sausof Fre-Chemicd Sations

To thee acts are dfiliated:

- Reguldionsof Sate Contral for Status, Use, Reproduction, Protection and Defense of Foredts;
- Sauteof State Forest Guard;
- Rulesfor Timber Harvest In Far Eastern Foredts

The locd Forest Code of Khabarovskiy Kral is adopted now by Kra's Legidative Duma and is produced
for the Governor'ssign. It will become apart of the legd base ater completing the process.

Many dausss of the federd and locd Forest Codes consist of demands to obey fire control ssfety. There
isdso agpecid chapter devoted to forest protection and defense. It considers:

gods, tasksand order of fire contral;

- thedate system of fire control;

- theair fire control systemn;

- patidpation of federd and kral's authority;

- paticpation of non-government organizationsin forest control;
- dutiesof forest usersin the scope of fire control;

- dutiesof citizensand firms.

According to the Codes, dl participants of forest use, whether persons or firms, must obey dl fire control
rules very grictly. They must teke part in the prevention and extinguishing of fires. In the sense of fire control,
the Forest Guard hes many rights it can prescribe speciad messures, pendlties, can prohibit accessto the forest in
cage of high danger or westher.

When a fire begins the g&ff of Forest Sarvice must mobilize regular and reserve forces and orgenize fire
extinguishing as soon aspossble

All forest usars must develop systems of fire barriers, water resarvoirs, €c. They must use only such
techniques and technologies thet are not dangerous When thereis afire they must send their saff and mechines
into batlethefire.

Generdly spesking, the fire control sysem that is provided by the abovementioned acts is wel developed
and very systemdic. So it isthe fact that it often failsin redlity is not linked with bed acts but with lack of funds
and forces.

Other officid and semi-officid documents develop these items: Recommendations for Forest Fire Contral,
1978; Recommendations for Contral, 1987; Tdlitsyn, 1988, etc. They provide directions for the Forest Guard
and forest fire control staff on how to operate for fire prevention and fire extinguishing.

SOCIAL-ECONOMIC ASPECTSOF FOREST FIRES
1. Population Attitudeto Fires

Over recant hisory, the S RFE populaion had very dramatic changes of structure, Sze and kehavior. So its
treatment of forest fireswas veary different over time [Sheingauz, 1971, 1973].

Primary aborigind tribes as a whole have tried to protect their aress from fire damage. But it has been the
behavior of the tribesto congder fur as the main goods. Those tribes, which wanted the meet of hoofed animas,
usd fires for burning some aress to atract dk, dear, ec., by the new growth of grass and branches of young
trees[Sochava, 1931]. Sometimes, big fireswere originated from wars between tribes [K olesnikov, 1956].

As mentioned in Chapter 4 of Report 1, the devdopment of the SRFE tarritory was accompanied with
burning of taiga for agriculture. However, in sodid agpects there were different nationd relaions to the process
[Mevzas, 1927]. Migrants from forested Centrdl Russa, Bdorussa, Urdl and Siberia were habitud to forests
and could use thar amenities. So for them the Far Eagtern taiga was a source of goods. However, migrants from
Seppe Ukraine, Moldaviaand from Koreawere not habitud to forests, they were afrad of it and very often they
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burnt it as their enemy, seding it as a source of wild animds thet destroyed their fidds and mosgitoes that bit
them and their cattle

| mentioned dso about the role of spring and autumn burning of grass areas to gain a high productivity of
hayfidds in Report 1. From the time of the firgt migrant until now, thisisamighty source of forest firesand abig
socid and ecologicd problem.

A new wave of forest buring increase arose in the early 1930s and it continues until now. It wias generated
with theindudtridization of forest logging. This process brought into the forest many machines with their flames
and sparks; many people with campfires, cigarettes, etc. The Tagawasfilled with fire sources.

The beginning of the last wave can be linked to mass private motorization in the 1970s-1980s. It made
achievable many forest tracts and brought in the forests many people who didn't have knowledge of forest
behavior.

One of the biggest problems of forest fires was and ill is the indiscipline of populations. In spite of dl
forestry propaganda, they continue to not extinguish campfires, throw about non-extinguished cigarettes, etc. So,
aslong as uch behavior remains it isimpossble to solve forest fire problems.

Ancther socid problem isthe common population' s conviction thet in the S RFE there are abundant forests
and foret fires don't represent significant damage. Such conviction is decreased after catagtrophic years (one can
see an example of thisin 1998-1999) but 2-3 years later the imagination of forest well being is restored.

2. Social Losses

Maybeit is possible to affirm the S'RFE population didnt suffer from foret firestill 1976. Y es, sometimes
families logt ther usud hunting or beekesping aress, hunting houses, etc. Larger losses were the burning of
logging basss. In such cases the term of forest camp-settlement existence became shorter and loggers families
were forced to change their location earlier than they planned.

Thefires of 1976 in Khabarovskiy Kra werethefirst case of direct socid and economic losses [Kurbatskiy,
Sheshukav, 1978]. At thet time data about forest fires, espedidly data of direct losses, were top secret. However,
it is known that those fires had burnt not only forest Stes but dso nat less than a dozen forest settlements, some
savmills and some military ammunition depots. Maybe about a hundred people perished.

In the sanse of lossss, the fires of 1976 were more catastrophic then of 1998. So it is possble to maintain
thet the achievement of 1998 was ogensibly the prevention of esset lose and fatdities

3. Economic Damage

Thereisan offidd method to cdculate the economic damage of forest fires It estimates the sumpage vaue
of burnt wood multiplied by some coefficient (usudly between 5 and 10). Such edimation is very far from red
economic losses. For example, in 1996 the totd damage in Khabarovskiy Kra was estimated as 4285 million
rubles or US$34040, i.e. $440 per 1 hectare of burnt area.

The loss esimation of 1976 had to be dozens of million rubles especidly if one takes into account the
ruining of anmunition in the military depots.

It isevident that direct wood lose estimation done doesnt reflect red totd losses To cover such anincorrect
gpproach, the coeffident of 5 to 10 is implemented, but this is not besed in any way on redity . The current
standpoint of red forest vaue demands the indusion into such estimations many different forest amenities and
fire contral costs. Such an gpproach was fulfilled for the etimation of losses after fires of 1998 in Khabarovskiy
Kra [Kolomytsev, Sheshukov, 1999]. Totd physcd loss wes determined as 1563.3 thousand hectares of
densdy forested area or 154.3 million cubic meters of wood, i.e. 99 cubic meters per hectare. The wood vaue
was esimated as 1556.2 million rubles or US$70.7 millions This gives $45 per hectare, less then in 1996
because a codfficient of 3 not 10 was mplemented and because ruble deva uation occurred. The ecologicd loss
was egimated not only for dense forest aress but for dl burmnt aress, that is 2201.8 thausand hectares. This
consisted of 3002.1 million rubles or US$62.0 per hectare.

So ecologica-economica loss was edimated for stand aress a US$H107 and for non-forested aress a
US$H62 per hectare. However, thisis atemporary method that demands further development.

Today someinternationd organizations (World Bank, WWEF, etc)) want to hdp Khebarovskiy Kra with its
pad-fire problems. They are promising some funds. Such hep must be congdered not only asfinancid ad but
a0 manly as sodd phenomena
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CONCLUSION

The foredt fires in the conditions of Primorskiy and Khabarovskiy Krais have 4 to 5 times higher impect
then the logging operations in these areas. The loss manifests firgt of dl in timber stock. At the same time, the
Stuation in different forest aress is highly discrepant. On one hand, vast wagte lands endure for long time. On
the other hand, during the lagt 10 to 15 years the totd forested area has expanded owing to the emergence of
young stands. Naturd reforestation and some positive reults of long-term efforts to control the fires explain the
|atter.

According to esimations, the biologic potentid of forest landsis currently only 1/2 utilized and the arees of
especidly strong anthropogenic pressure - only 1/3. The main factor of this pressureis forest fires.

The abovementioned supports the thesis thet holds forest fires as dominating factors of forest status and
dynamics in the reviewed teritory and accordingly determines fire control as the man god of forest

management srategy in both of the Krals
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Prelwre 2. pERCENTAGE OF BURNT FOREST AREA  IN
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