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PREFACE

In response to the request from the Government of Romania, the
Government of Japan decided to conduct a development study on
Forests Restoration in Romanian Plain and entrusted the study to
Japan International Cooperation Agency (JICA).

~JICA sent to Romania a study team headed by DrKeiji
TAKESHITA, Japan Folrést Civil Enginecring Consultants Foundation,
six times between September 1997 and November 1999, ' '

‘The team held discussions with the officials concerncd of the
Government of Romania, and conducted field surveys at the study area.
 After the team returned to Japan, further studies were made and the
present report was prepared. ' '

1 hope'that this report will contribute to the promotion of the
“project and to the enhancement of friendly relations between two
countries. : e '

1 wis'h' to'_éxpress' my sincere appreciation to the officials

"concer_néd of the Government of Romania for their close cooperation
“extended to the team. |

January, 2000

IR ~ Kimio Fujita -

S ~ President
- Japan International Cooperation Agency



January, 2000
M. Kimio Fujita
President
Japan International Cooperation Agency
Tokyo, Japan

Dear Mr. Kimio Fuyjita

It is our great pleasure to inform you that the Féﬁéibi!ity S!ﬁdy on Forests Restoration in ROnlaniall '

Plain has successfully been completed and the Vina! Reporl has also becn complled for submltlal to.
your Agency.

‘The Study has been conducted for a period of 29 months, from Scpfcmbcr, 1997 1o January, 2000,
by the Japan Forest Civil Engincering Consultants I*‘og'ndation and Pasco International Inc. in-
accordance with the agreement concluded with the Ja'pan Il}l_erllatiﬂhal Coopér_alioh Agency'(JIC'A).
Under the Study, the causes and grades of forest decline have been specifically established, taking
“the current situation and cases of forest decline in a total foresl area of 115,806 ha in Olt Counly
and Dolj County which comprise the Study Area mto cons:deratlon, and the I*oresl Restoration Plan
“has been formulated, incorporating dannge restoration measurcs as well as ‘decline prevenuon :

measures. The subjecl forest area of the Plan is 13 470 ha whlch accounls for some 12% of the total
forcsl area of the Sludy Area.

We si;i_cc'{ely hope'lhal the Plim will be implemented in a precise manner through the cfforts of the
Government of Romania and all oihcr related organizations to successfully restore foresls in
Romama contributing to the further developmenl of the cmmtry '

 We wish (o take thls opporlumly 10 cxpress our sincere grauludc to your Agency, the Mlmslry of
- Forcign Affairs and the Mmlsiry of Agncullure, Forestry and Fisheries for their understandmg of
and assistance for the Siudy lhroughout the study penod We also wish to cxpmss our dccp o
pratitude to the JICA!JOCV Romania Office, Embassy of Japan, Mmlslry of Watcrs Forests and

anronmcnlal Protection, the Nauonal Admnmsiratnon of lhe Forests and the Porcsl Rcsearch and' e

Managcmcm Institute for the close oooperauon and assnslancc ex(ended lo us durmg our a
investigations and study.

' Very truly yours

W@

Kﬁljl Takeshita
_ ~ ‘Team Leader :
Study Team for the Feasibility Study on .
 Forest Restoration in Romanian Plain .
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Noitthem part of the Study Area
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. Middle part of the Study Arca
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Quercus spp.

Pamage grade : strong

Queerens spp.

Damage rade : moderate

Querms spp.

_Dmimge grade : weak




Robinia pseudoacacia

Pamage grade : strong

Robinia pseudoacacia

Damage grade : moderate

Robinia psendoncacia

Damage grade : weak




Breecing experiment

Preparation of culling

Breeding experiment

Breeding experiment

Quercus frainetio
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Onsite discussion

for the technical standards
14 June, 1999

Craiova UP I, ua 51A

- Meeling with counterpart personnel regarding result of on-site discussion
Slatina Forest Branch Office, 17 June 1999




Transfer Tectinology Seminar

RNP, 4 November, 1999

Transfer Technology Seminar
RNP, 4 November, 1599
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SUMMARY
PART I: STUDY FINDINGS
1.1 Background of the"srudy
“In September 1994 the Govcmment of Romama made a request to the Government of Japan

~ for the provision of technical cooperation for the founulatron of a forest restoration plan to
' ) deal wilh the phcnomenon of forest declme at the southern plam caused by the decrease of

o rarnfall since 1984 The srgmng of the S/W in Apnl 1997 by the two governments led to the

_1mplementatlon of the I‘casrbrhty .Study on Forest Restoration in the Romanian Plam_
' (heremafter referrcd to as “the Sludy“) '

-' 1.2 O'bjective_s of the Study |

Usmg aerlal photographs and ﬁeld survey results, thS study set out to mvesllgate the state of _

- _forest declme, the cause and extent of damage and vegetation in the Study Area and to

Vformulate a forcst restoratlon plan for Olt and Dolj Counties (hereinafter referred to as “the :_ ‘
Plan”) based on Romanla 8 exlstmg forest decline measules ' '

'1.3 | ScIOpe of the', Study o

- ‘The scope of lhe Study covers 1 15 806 ha of mtronal forests located in Olt and DO!_] Counties.
T he mam targets of the Study are national forests whrch have '1lready been damaged and
o lhr_eatened w1t_h decline due to drought.” ' o

| '___1.4 | 'B_asic_ Princi'ple's_ of the Study

i" -ln regard to the 1mplementatron of lhe Study, lhe rmm focus was placed on vanous issucs
' "-_related to the subject forests wrlh a wew to analysmg the most characterrstlc issues using

exrstmg mformatlon

a g In regard to the formulatror\ of lhe Plan, counlermeasures that would be '1ppropr|ate for the

B types and degree of forest damage were fomulated while takmg info conmderatlon Romama s

S laws and publ:c works struclure An assessment of the enwronmental 1mp'rct and beneﬁt of

S executron of the Plan was also conducted



1.5 Outline ol Study ltems

The Study consrsted of a forest ecology and envrronmental suwey, a survey on rcforestation
and nursing, a survey on forest disease and harmful insects, a climate and forest hydrology |
survey, a forest survey, a forest mamgcment sur vey, a financiat and cconomlc amlysrs and
socroeconomlc survey. The Plan and its measures were formulated by using the sulvey results
to 'malyse the causes of forest declme '

ﬁThe total Sttbjeet area of lhe Plan is'.13_,47'0 ha. . . :
. 1._6 Technology Transfer_ -
'lechnology transfer was conducted by means of on- srle OJ’I and lrammg in Japan for"_
- 'counterpatt pelsonnel mamly selected from staff members of the RNP ICAS and forest rangc '
ofﬁces o ‘ '
241 ;sjt;ﬁtu‘s' of the St_udy

' The I’lan has been formulatcd for the mtlonal forests strpulated in Artrcle 1 of the Forest Code' o

" of Romania and b'\sreally conforms 10 the various techntcal standards set forth in Amcle 9 of o |

" the Forest Code The Plan also eonforms to sueh related laws as the Envrromnental Protecuon
Law and the I and Law, ete B : c : ‘

In rcgard to the formulalton of the Plan its relatlonshlp wrth the framework of the F orest
Management Plan, Forestry Development Strategy, budget system and related orgamzatlons' o

(RNP ICAS, alocal self-govemmg body) in Ronnma has been clearly 1dent1ﬁed
2._2 ' Na’tural Con_d_ltiOns,
224 Cllnt_ate o

Whrle mean annual prccrprtatlon in the Study Area was approxrmately 550 mm from 1962 to -

_1994 1992 lo 1995 were dry years wrth annual prcerpltalron of Iess than 500 mm Mean L
' monthly precrp1tauon 1s in the rangc of 30 - 70 mm, ‘with- hlgh precrprtatron m the May'."i-" s

L _'through July and Novembcr perrods and low precrprtatron 1n September, October January and o
' February : N L : .

o



The mean attlloal tellnperature is approximately 11°C but has been gradually rising since the
latc 1980s. Mean monthly humidity is 79% and is low from spring to summer (April to
September) but high in winter (November to February).

2.2.2 'Topography |

' The main p'irt of the Study Area is locatcd in the lowcr and medmm tetrace(l plams extendmg
from the southern foot of the Carpathi'm Mountains. This arca became terraced as a result of
the scouring and deposrtlon of thlck alluvial- fan deposits carried by the Danube River. The-
orthern area of the Study Area 1s hilly, _and flood plains aid low terraces mark the southern

o qrea along the Danube, Olt and Jm Rivess. In the southern arca near the Danube dunes are

: formmg and bmytng some of the lower and mlddle termces
223 Geo_logy and. =Soil

' The surface geology of the Study Area 1s char’tcterlsed by cl'ty and aqueous deposrts at lully
: _mountam foot arcas, loess-like deposits at the central area of the plams loess and loess-like
dcposnts at rwersrde terraces and sandy ﬂuvnl deposrts al rtvcrsnde Iowland along Danube
RlVer '

| . -The sorl umts mamly dtstrnbuted in fonesl arcas in the Study Are’t mostly correspond to (he
o topographlcal and vegetattonal condmons The typlcal soil units are Luwso}s and Cambisols
al htlly mountam foot’ areas, Luvrso]s Phacozems and Podmluvrsols at tableland,
Chemozcms and Phaeozems at mlddle terraces, Cambtsols, Fluvrsols and Gleysols at low
A_terraces and riverside terraces ‘and’ Arenosols at nversrde lowland. In the Study, the soil -
clac.srﬁcatlon and codes used n Romama were tr’mshted to the FAO[UNLSCO (1988) sorl
cla551ﬁcat10n umts by the Study Tcam

224 Hvdrb‘,ld_g_v ST PR

'Mtddle 'md hlgh terr'lces in (he Study Area are composcd of a comp‘tcted l'tyer of fine soil .
wnth low permeabll:ty, resultmg m a iow contnbution to gtoundwater levels in surroundmg
“a areas ‘This compacted layer of fme sorl is extremely thlck suggestmg a hlgh ilkellhood ofa
_fcontmuous fabrlc of f'me p01es It is therefore esllmated that the water storage capacrty of

N these fine pores is great Once stored the water m the f ine pores ac(s asa stable FEservoir fm



The hilly area in the northern part of the Study Area is charactenzed by comparauvdy high
precipitation and many thickly weathered spots The thickly weathered soil laycr has
relatively high storage capacity and high water storage levels, creatmg stabrlrty and resrstance _
to drought and consequently few 1ncrdences of forest decline. '

| ln the central aud southern p'trts of the Study Arca, river plams cCarve through middle and hlgh
terraces The top soil layer of these middie 'md hrgh terraces bccomes dry in drought years

Few declmed forests are fouud among sand duncs covcrmg low tenaccs due to the relatlvcly

wel condruon of the base terraces and stable grounclwater levels On the other hand 1mny -

B dcclmcd forcsts are found among sand dunes covermg mrddle terraces due to the arid
enwromnent T ' :

23 _Soel_o_economic Condtti‘ons .

: Srnce 1989 Romama has proceeded with 1ts shift towards a market economy, nnplementmg':'
. the elmumtron of price contlols deregulatlon of forelgn nwestment prtvatlsatron of state

cnterpnses and other measures In 1996 however substanual publlc funds were used to - - :
subsrdue stale enterpuses and 1grlculture ‘I‘hls and a consrdetable mcrease ln energy prrces L

: contrrbuted to arise in the fiscal deﬁert acceleratron of 1nﬂat10n and a decllne of the value of :
- Rom'una s currency, raprdly worsemng the country s cconomrc srtuatron '

The populauons of Oll (approx 520 000) and DOl_] (approx 750 000) Countles are decllnmg- .

B prnnarrly due to an ouiflow of young people to large cities. Fifly-two (52) % 'md 40% of therr_ .

' rcspectwe workmg populatlons are engaged in agrrculture, and those engaged in forestry
account for less than 1% of the kamg populatron m both countles Agrrculture is the
predommant mdustry in both count1cs and occuples 80% of the land '

lntervi_etvs With local pcopleon the roles of fOrests produced the following"result_s.; L

¢ There were hrgh expeclatrons that forests would contmue to supply trmber

. Interest concernmg forests ro!e 1n envrronmental conservatron 1s rlsmg In the Mlddle and_ _
' South parts of the Study Area thcre 1s strong awareness of forests role as a wmdbreak to '
protect agrlculture as well as a sourcc of rccreatron and tounsm '

. Forests are also apprecrated for thelr uses rn aplculture (bee keepmg) and huntrng

@



2.4 State of Forest Management
2.4.1  Organizations Related to_Fore_sts and Forestry

Forestry admmlstratron in Romama is undcr tho Jnrrsdtctton of the MWFEP Natronal foreslts
are m’magcd by the RNP which is directly controlied by the MWFEP. National forests in Ol
~ County and Dolj County were formerly managed by the Slatina Forest Br'mch Office and the
Craiova Forest Branch O[ﬁcc respcctlvc]y but, following the rcorgamz,atron at the end of
" December, 1998 the S!atrna Forest Branch Office was integrated to the Rimnicu Vilcea
- Forest Branch Office i in Vilcea County while the Craiova Forest Branch Office was urtegrated
lo the Tngu Jiu Porcst Branch Office in GO]‘_] Counly [‘hts rcorganuatlon rednced thc number '_
of forest rangc ofﬁccs under cach forcst br’mch office from six (o four in the c*tsc of the
' former Slatina Forest Branch Of fice and from nine to seven in the casc of thc former Craiova
korcst Branch Ofﬁce o '

- 'Thc opcrattonal expenditure as of 1998 was some (wo mlllron dollars for the formel Slatina
' 'Forost Branch Office and some three mlllron dollars for the formcr Craiova Forcst Branch

- Ofﬁcc Natlona] forests in cach forcst r‘mgc office area are divided into productlon forest units '.

' (UP Umtatca de Productte) for management purposes. The four forest range offices in ot
~ County have 31 UPs while the seven forest range offices in Dolj County have 38 UPs_. o

| T'hc Romanian.f*‘orcs't Ptanning is forrnu]ntcd cvcr.y 10 yCars for each forest range office and -
“yp thcrcof in accordance with the technical standards for forest management. ‘The Romanian
N _Porest Planmng is planned on the basrs of survcy findings by ICAS researchers and is
| nnplcmentcd by the RNP ' '
© 242 '__'Fore's_'t Distribntion .

Nationdl forests in thc Study: Area (‘:‘oyer- an arca of 115,806 ha. These forests are mainly

o " distributed at the top, sloprng, foot and rtversrde Sectlons of htlly mountain foot arcas and at

.the tableland slopmg and r;vcrsrdc sectlons of phms Thc mam specics of national forests in -
'- thc Study Area '1re Quercus spp.,. Populrrs spp Fraxinus spp “and Robinia pseudoacacra The
s forcst vegetatton can be classrﬁed mto 11 typcs

; _;The analysrs of LANDSA’I‘ TM data has found an east west belt of plant slress along Danube

o Rrvcr in the southern part of thc Study Area. Thc results of the LANDSAT TM data analysis
e 'wcre actrvely used to determinc thc forest vcgetatron survcy plots, forest survey plots and sorl :

N survey plots for the third ﬁeld survcy

: _(S)_f .



2.43 Forest Composition

The Study Arca has many naturally regencrated forest of -Qtr’erc'ils”spp l’lahtation forests
created by artificial sccdmg or phntmg have many young stands. Belt- tnnscct survcy and plot
'surveys were conducted to conﬁrm thc composrtton of declmcd forcsts lhe 1dent:fymg
charactertsttcs of dcc]mmg forests are as follows - '

+ Mixed stands of Q frameno and Q. cerris  show a htgh dechne grade for Q framelto Thesc
: stands are frequently obsched in hxll forcsls m the North Part and in plam forests in the
Mlddle Part ' ] R v ' ' '

'_- ered stands of Q pelmea, Q fmmeno and Q cerris show a htgh declme grade for Q |
petmea Thesc stands are often obscrved in hrll forcsts in the North Part '

. l‘ hc proportron of dcchmng trces wrth a decllne grade of 2 or lugher increases wrth a lower
crown dcnstty - : :

. Declmed forests arc mamly obscrved m thc case of forcsts whtch arc 40 ye'trs of age or _;'
mon, The damage to young forests 1s not stgmﬁcant

2'.4.4' Fores't.Laﬁ_d Produottvity ;

- 'The following relationship between the site index and land conditions is judged to exist. . S

‘©



Site I_ndéx (Tree Height of 100 Year Old Stand) for Q. frainetto and Q. cerris and
Land Conditions .

Site Qualily Tree Height (m) ' Land Conditions
Special 1 30.1 - 34.0 *Low terraces with swollen and soft A and B horizons
T 26.1-30.0 | | sLow terraces; slightly compact A and B horizons in the case of Q. robur
I 22,1 -26.0 sSlopes with thick soil or weathered Iaycr' compact low terrace
_ ' *Tercace surface with gentle inclination, minor undulations and good
T IR : . | drainage
L} 18.1-22.0 : :
: B ‘ R *Flat surfacé of mlddlc and hrgh terraces with swollen and soﬂ Aand B
horizons
SR - | *Hlat surﬁcc of middic and high terraces with crown coverage of
v - -} 141-180 .
: approximately 60%
_ *Flat surface of middle and high terraces covered by compacl AandB
: ST | horizons :
v _ 10.0- 14'0_ | sNarrow terraces wrlh low level of watet s(oud in fine poies '
_ sForest edges and wmdy sites with crown coveragc of 50% .
' the_,s C Speciall - Class I Q. robur site '
. Thickness of A horizon : _healthy forest land = 15 - 20 cm; not healthy Iand <15cm . S
- Depth of B horizon - - : heahhy fon,sl land 25 - 10 cht; not heallhy land = very compacl ba,low 5

- IS e

: _Many decllned fores{s are found at srtc—mdcx Class v srtcs '1nd v srtes and lhcrr frcquency of
: 'appearancc declmes with belter site mdlces

Yiéld 'Ta'ble's L

_ chld tablcs serve as thc basrs for understandmg forcst composrtron estimating annual change
'and predlctmg futurc chfmge chld tables b'lSCd on crown coverage ratios are required for the

R ﬁnancnl and economlc 'malyses in this Plan, As highly accurate yrcld tables ate avarlablc in
o Romama for each specres and varlety, these tables werc cmploye(l as base data and adapted

prrmanly usmg lhe grow(h analysrs method of Ihe crown form modcl to prepare ylcld lables
B based on crown coverage ratros DERTE ' ' '

i 246 En_irirénrrjentai:anéé'rﬁ_aﬁdn Functi'on's of Fc_»’reéts .

' There are seven forest functrons related to envrronmental conservatron in the Study Area, ie.

e _water conserValron funchon wmdbreak funcuon, soil conscrvatlon function, cllmale_

".mltigatron function, wrldhfe protecuon funcnon recreatronal use 'md landscape mamlenance o

S functron and CO ﬁxallon These funcllons are clasmﬂed into 58 desrgnated forest: funcnons in-

m




Romania. For the purpose of the Study, the 58 forest functrons in Romania were cl'tssrfied
into ten forest functlon groups - from the vrewpomt of identifying the effects of the
implementation of managerncnt pracllce and evaluating the forest functions envrsaged by the
Plan. :

247 Forest Work and Forest Management '

Ronnnra has Jomed an mtcrnalronal momtormg ])I'OJCCl ([CP Forest) of llte FU and has been
1 eonlmuously momtormg declined forests since 1990. The nauonwido drstrtbutron of declmlng'
- trees in Romanta is related to altitude and defohated foresls classrf“ ed as Grade 2 through
'Grade 4 are more frequently found at pl‘lllls and ln]ly areas than 1n mountatn areas The -
degree of declrne is calegorrsed rnto the followmg ﬁve grades in conespondence wnh the'

defo]nlron rate. ' ‘ o

0= u_plo 10%, 1- 1% - 25%, 2.2 26% - 60%, 3’::\61%} 99%', 4= dead'f

T he cultmg of d'tmaged trces 'utd planlrng at cut-over srtes have been conducted in Romama '
" to deal with forest decline. However the scaltered nature of deehned forests has left many
' damaged st'tnds ttnaddressed ‘

As a result of the survey on damage due to defolntors borers and seed insects and the survey
on the parasitic srtuatlon of natural enemies and the slate of 1mplementatron of pest control' :
- measures as p'trt of the efforts to 1denltfy the necessary drseases and pest cornrol nteasures
under the Sludy, it is Judged ‘that the contmtled nnp]ementalron of lhe eonvenllonal post
contro! method in Romama has been sufficient to control defoliators and that the plannmg of_ ',
- new pest control nieasures undcr the Plan i is unnecessary '

-_ In Romanr‘t, regeneralron by plantmg, copprcmg and natural seedlng is selected at clear
cultmg sites while regenelahon by copprcmg and natural seedlng is selected at selechve 7
cutting sites. Approprrate tendlng and the numencal control of tho numbcr of growrng trees :
are also practrced dependmg on the specrﬁc condttlons of eaeh site. Regeneratlon by
copplcmg mamly consists of regeneratton by root suckers N

T he Study Area has two central nurserles wrth a lotal nursmg area of 68 ha The producnon_':__' .
- level of these nurserres is adjusled every year in accordance wrih the respectrve work plan s

The total arca of seed stands where seeds can be eollected ls 314 ha at 35 srtes m 01t Counly
~ and 31 ha al five sites in Dolj County However, as most of lhese are more than 100 years of :



age the quantrty of collccted seeds is small. In fact, no sccds have been collected for more
than 10 years in Dolj County. New seed stands have been dcsrgnatcd to produce the nccessary
quantity of sceds required for the reforestation work under the Plan.

T he produciion of wood from natronal forests i in the Study Area used to be conducted by the
wood processmg drvrsrons of state enterprrses in possessron of a sawmill. As a result of the
-decrease of the productron volume linked to the mternauonal poor demand for processed
wood products in recent years, however the forest branch office rcsponslhle for the
management of natlonal forests has also been responsible for the direct management of timber
production for several years. The local sales prrce of logs is extremely low i in relative terms
" compared 1o the correspondmg 1nternanoml market prrces The volumes of cuttmg and
~_reforestation work in both Olt Coumy and DO]_] County m rccent years have been dccreasrng
' _comparcd 1o the volumes in the 1980’ '

R -VAIthough forest road densrly m the Study Arca is rather low a.t 2 0 nv‘ha the constructlon of ;
o new forest roads is unnccessary due to hlgh accessrbrhty of forest land by broad eompartment
. 'borders, publlc roads and agrrcultural roads. However, gwen (he presence of road scctlons
' where vehrcle trafﬁc is prevented due to scouring by surﬁce flow, work to rmprove esrstrng
L : forest roads is Judgcd to be necessaly

N Along Jru Rwer and Olt Rlver (lhc main uvers in thc Study Area), ank farlure srles can be

. seen in spots along steep sectrons of valley banks and nvcrbank terraces As no failure srle_

threatens to cause damage to ne’trby settlenicnts and settlemcnts in the lower reaches in the
: subject are‘t of the Plan, the conslructron of erosron control facrlrlres is not planned

25BreedlngExperimentUsmgCuttlngs

- At present plantmg stock productron of erercus framelto is nearly lmpossrble due to the

. "shortage of superror seed trees and the lengthy 1nterval of 8 - 10 years between bearmg years

In vrew of this fact, a breedmg expeument using cutlings was conducted from 1997 to 1999 to
examme the feasrbrhty of producmg pl'mtmg stock using cultmgs The experlment 1esults
"_'suggest ihat the mass productron of Q. fmme!to plantmg stock from cuttmgs will be drfﬁcult
HOWever, the results at the mist house indicate. that there rs scope to produce a sufficient
T quantrty of plantmg stock to create seed orchards.



2.6 Stato of Forest Decline
2.6.1 causes of Forest Decline

The Sludy has estabhshed that forest decline is caused by chmatrc drought damage, 1cpeated
'water stress from drought O excessive wetness ‘and soil compactlon duc to livestock grazmg

The relatronshrp belwecn regencratron by copprcmg and forest declme has not bcen elearly
estabhshed '

’Tlre processes of forest 'dé'cline are ohtlin_ed helow_.

The scdrmentatron layer that constltutes the dtluvral upland ln the Study Area has a.
| K contmuous presence of ﬁne pores (pI‘ > 2. 7) When water is stored in these fine pores and the
sedrmentalron layer is tluck the amount of water trapped in the bed formatron is substantral
‘Asa result desprte severe dry weather most forest trees m the Study Atea contmued to grow :
'!wrthout eXperrencrng declme As the water in ﬁne pores is retamed by strong caprllary .
g tensron, a root system wrth excellent water absorptron capabrhtres is requrred to 'rccess R

Normally, most forest trees grow in a dry envrronment and enjoy strong water absorptron
capabrlltres contmurng to grow even durmg drought perlods by using the water in fine pores :
In contrast the root systems of the few forest trees ‘that grow in favorable water conditlons ) |
- lack such strong water absorptron capabthtres and e)rperrence dechne o '

Many mcrdences of forest decline were also observed at srtes where the AZ and B horlzons -
lmmcdlately below the surface layer (Al homons) had been compacted by tramplmg When
the A2 and B homons become 1mpermeable water stagmtron oceinrs in the top sorl layer and

the root system weakens The msufﬁcrcnt water '1bsorptron capabrhtles of the weakened root o
system cause the declme AT \ L

Ttis therefore cssentral th'tt physrcal condrtrons of sorls be rmproved in order to avord forest -
' declme ' no o . L

262 =A_r-ezﬁa'ot Deeltn_et_i Ferest‘t'?-‘** Lo

- For the purpose of the Study, dechmng trees wcre classrﬁed m accordance wrth the relevant -
categories used 'oy the ICP Forest. In the case of dechmng trees, defolratron rmmedrately leads' o
to the death of new branches and young branehes. changmg the crown form I‘hrs change of

the crown form is a factor whrch can be 1nterpreled on the aerlal photographs Thrs change of e

ao)



the crown form was noticed by the Study Team and was used as an additional criterion for the
classification of declining trecs.

In regard to tl_re grade of stand decline, thiee darnage grades were established based on the
~ proportion of standing trees with a decline grade of 2, 3 and 4 in a stand:

'_ e dam_age grade s_ireak (pr‘oportiorr' of declining trees: 20 - 39%),
o 'danlrage grade moderate (proportion of (leelining trees: 40 - 59%) and
. daniage 'grnde strong (propOrtiorr of declining trees: 60% or more).

) For the purpose of the Study, dcclmed forests were ehssrﬁed as d‘nmged forests and
| preventton forests. A damagcd forest is a forest of which the future growth cannot be
antrcrp'rted due to excesswc opening of the canopy Meamvhlle a prevention forest is a forest
i_llof which a_ future mcrease of deelrnmg trees is anucrpatcd due to damage by drought The
o 'total area of d'tmagcd forests and prevemron forests is 9, 204 ha and 4,265 ha respcctrvely '

2.'"7 tnit_ial Enl(i_ronme'nt"_al E_xamt_nation (I_EE)

' As the Pl'm mamly focuses on reforest’rtron measures to restore declmed forests no neg’rtrve
‘rmpact on the envrronment 1s ‘mtrupated

o1 coss

Under the Plan operatron malnly eonsrstmg of artrﬁcral regeneratlon is p]‘inned for Quer Clts
spp- stands together with the tendmg of exrstlng nalurally regenerated trees in the case of
: Quercus spp stands In lhe case of R. pseudoacacm slands, operfmon mamly consisling of
artlﬁcnl regeneratron is planne(l for stands wrth strong damage wlnle regeneratton by'
copprcmg 1s mamly planned for stands wrth moderate damage In the case of damagcd
Popuhrs spp artlﬂcral regeneratron by the mlxed plantmg of Q. robur and other specres is
planned at that forest land Wlth dry sorl o

: Assummg the above regeneratron method for drfferent types of stands the scries of operatron
: from cuttmg lo regeneratlon tendmg and thmnmg and the cost per ha are summ’rrlsed below

L bagcd on the relevant actual results m 1998

o _':_The standard costs per ha from crursmg and wood productron work upto the stackmg of logs '
S at the forest edges in damagcd forests in the two countles are outlmed in the followmg table



Standard Costs of Chiiéihg' and Wood Production Work

‘Species Standard Cruising Cost

Standard Wood Production Cost

. Reniarks

Quercus spp. 93440 Leifha (USS 11)-

198,000 Leiha  (US$ 90)

520 trees 57 m
(log prodiction: 2w

Robinia pseudoacacia lt6,30{) Leifha (USS 13)

1,023,000 Lei/ha (USS 115)

650 trees 66 m’

Populus spp. 25,500 Leifha (US$ 3

1,198,000 Leitha (USS$ 135)

(log production: 36 m’) '
137 trees 96 m’ '

) Thc cost of thc rcforcslauon work '1t exwimg slands mamly con51slmg

pseudoacacm and Populus spp- IS outlmed in the followmg iable

'~ Standard Cost of Reforestation Work

1,000 Leifa (US$/a) -

(log production: S’IIm’)

of .Qufe_i;cit@' spp., R

" Work at Existing Stands ‘Quercus spp. R. psendoacacia * Poputlus spp. o
Seil preparﬁ!ionf?louglling S - 1,350 D (845) | - 1,350 C(845) | 1350 (845)_”.
Planting -~ - - _agmr (572) | 3765 T (433) 19357 (22)
Tending (Supplementary Planting, VTN e A e S
Scarifying ar}d Improvement Culting, etc.) | ]3’953 (1‘6,04)- . 5’_5-4'?{’ ; (637) i S'TM (6'6.4_)
Thinning _ 74 QoY) | 1032 (119) 5 (56)

The followmg table outlmcs the st‘mdard prlces of p]antmg stock based on the aclual prlces at
RNP nurscrlcs it Olt and DO]_] Counhcs in the perlod from 1996 to 1999

'Slandérd'l)fi_cé;s.‘df Planting St_o_ck . '

e (US$I! OUOSeedImgs) |

Specics Unit Price Y Spccws S onit Price f;
Quer&as fmi}tel!o ) '_ o : 20.54 Acer tataricum . ' l20","_,
Querbu's'fra;'ncud (culling sléck) ' '4040 : Acer campes!re L1170 -
Quercus cerris - S sa Tlha plar)ph)dlas 1907
Quercus pelraea 16.6':" P)msp)‘rasfer B 200
Quercus pedunculiflora _- 170 | Pranus cerasifera . 169
'Quércg't'k robur .. - S 170 3 “E‘;r:l;egus monag)na —“_—l—i—!_ ;—"—
Robinia p'séudéacacia' o 135 i_(}_lﬂa'dﬂschm lrmcanrhos L 17, 0_ m |
Fraxinus excelsior 129 ) ‘}'—;;eagm:s;rgust;fo!:;—'— 178
Fraxinus ornus - - R 1 B3 Populus eutoamericana . | TOBS 0 R
Fraxinus pennsylvanica o S8 Papulusalba 23_5.5 . l
Cornus sanguinea” - 128 S R

_ '(142) o |




PART Il FOREST RESTORATION PLAN

1.4 Status of the Plan
114 Relationship with Existing Laws

“The Plan is formulated for national forests among those referred to in the Forest Code. As all

of the plannmg items conform to the Environmental Protection Law, an cnvironmental
rmpacts assessment is not requrred [‘he Plan excludes private forests whlch have bcen.
"returned pursuant to lhe I and Law '

112 _R_er_a't_iqn'shrb with Forest Planning System
" All of the plarrnfng'itcnis"'in_tlre Plan will be 'incorporated in the existing forest management
plans. The Plan _c'o_nforms_t'o one key objective of the Forestry DcVeiopmerit Strategy.
143 Re‘latlons'hip with' V_ari'o'us Organiz'ationls' B
 The Plan wrli be controlled by the MW!*EP Detarled plannmg will be conductcd by the ICAS .
_ and the actual work wril be camed out by the RNP. Local admm:stratrve bodies will assist the

ﬁre preventron as well as ﬁre-ﬁghtmg work at natronal and prrvate forests, rneludmg those in
~the subject area of the Plan pursu’mt to the strpulalrons of the Forest Code '

The work under lhe Plan wrll be conducted by the relevant forest range ofﬁces ‘which will
L drrectly employ mamly local people as day ]'rbourers under the supervrsron of the respective
' forest branch ofﬁccs In the case of work mvolvmg l'rrge machmery, prwate comp’unes will

_be subcontracted to conduct the sard work

X 1,2 " BaSie cohe'ept' of Plan Fo"‘rmu.ati oii
.' :: T.hélsu‘)jc{a for‘es'S of the P_l.a“.aré CfagSiﬁé'd into_dre fo]lo’wing (wo groups,

L @ Forests wrth trees wrth a declme grade of 2 or hrgher requrrmg restoratron of their health

by means of mamiy cuttmg, regeneratlon and tendmg work. In other ‘words, forests of
- whlch the damage must be restored (heremafter referred to as “damaged forests”)

; @ }'orests wrth trees wrth a declme grade of 0 or 1 and characterlsed by topographrcal

condrtlons prone to standmg water or forests wrth a strong lrkelrhood of future dcclme o

S (13) =



dcpendmg on the specrcs qge and topography as wcll as sorl condrtlons in a low rainfall
ycar In other words, forests of whrch the decline must be avoided (horcnmfter referred to

s “prevention forests™).

The creation of stands with an appropriate density vis-a-vis the stand age with species of

excellent growth to increase wood production is important in the formulation of the Plan to
restore various forest funciions. - ' ' '

124

‘B_a'sio Principles ofthePlan -

* The implementation period of the Plan is 10 years. The period of individual work under the |
Plan has been decided in view of the comehts of cach planning item and work implcmcntation R
capab:llly The calculation porlod for the ﬁnancml and economrc analyscs under tho Plan is

. 169 years as tho period 1equnred to reahse the forest type aﬂer restoratlon '

The basrc prmc1ples for the formulatlon of vauous mcasures to bo smplomonted undcr (he
* Plan arcdoscnbcd noxt ' ' L

- (l) Measurcs to Rostoro Forcst Danngc (Dam'\ge Rcstoratron Measures)

b

)

3

Bstabllshnlenl of Regcneranon Mcthods

Pronrolron of effccllve regenoratlon R

i, Promotion of exper;menls usmg cutlmgs techmquo S
: iii. Expansron of secd stands and secd orcharcl

Fshbhshmcnt of Envlronmem'll Conscrvallon Funcllon of Fonests E - R

B i Avmdanco of d'imago by drought or cxcosswoly wcl condmons '

ii. . Improvomcnl of cnvrromnomal conscrvatron funcuon P
iif. Promotlon of loca] dcvclopment

Promohon of Efﬁcront Foresl Resloratlon R . |

i. ' Promotlon of forcst road 1mprovement 'md mtroducuon of machmery o
' Promouon of dovelopment and ektensron of now techmques P

(2) Measuros to Provcn(lon I*oresl Declme (Dec]me Preventlon Measuros)

'i)

2)

Provenuon of damagc by drought and cxccssrvely wet condruons

Rostoratton of forost manlio



1.2.2°

Contents of Main Planning items

(1) Main Planning Itcrs for Damaged Forests . ..

1)

Cuttmg of .Standmg Trees -

In order to reslore declmed st’mds by means of an approprrate regeneration niethod,
B a cuttmg method '1nd cuttmg ratc mainly fe‘tturmg dannged and declined trees will
be deternuned by species as well as decline grade and cutting will be conducted at

the stantls Sllb_]GCl to dam’tgc restorfttron measures. o

| Refore_station |

. Setcction of SuitableSites :

As damaged Quercus Spp. forests are unsu:table for the plantmg of fast growmg
specres because of thelr site and soil condrtrons, the planting of Quercus spp. is

e planned In lhe case of damaged forests of Robmm pseudoacacm where the soil

| 5 condruons are unsurtable for growth the plantmg of specres whlch are suitable for

) _h“t_ithe so:l condruons 1s planned In the casc of damaged Populus spp. forests, their
B convcrsmn to mamly Quercus spp forests 1s planned

. Control of Drought hy Improvement of Sotl Structure

_The transrtron of new reforestatlon sites 0 declmcd forests bccausc of drought

| _must be prevented For this purpose, a largc machme equrpped wrth a rrpper will

| -; '- _ be used to dlg npped strlps of 50 cm in depth to cre‘tte st'mds whtch are highly

- _' reswtant to drought

e Adjustment of Tnmng of Thlnmng as Drought Damage Control Measure

- In order to foster standmg trees wtth a hlgh recovery capabrhly from drought

- 'damage, thmmng w1ll be conducted ﬁve years earlier than suggested by the

Romaman srlvrculture standards m the case of Qnercus spp to create a crown
o form wrth we]l grown large spreadmg branches ;

o :7_- Measure to Compensate Plantmg Stock Shortage Due to Sced Shortage Caused by

:_In vrew of the present productlon shortage of Q frametlo plantmg stock ‘the
. :.mrxed plantmg of Q cerns as we]l as other assnstant trees and shrubs will be
= conducted to compensate for the shortage of 0. frametto plantmg stock

s B E



3)

4

¢+ Reduction of Reforestation Cost

In order to achieve efficient forest management, reduction of the reforestation cost
will be attempted. At cut-over sites of damaged trees in Quércus spp forests, soil
preparatron method hy two-thirds of the ground i.c. alternalron of 10 m wrde soil

_preparatlon belts and 5 m wrde uncleared strrps (67% soil prep"tratlon) will be

selected for stands with strong damage In the case of stands of moderate damage
soil preparanon method by half of the ground 1e altermtlon of 0.8 m wide soil
prcparatlon belts and 0.8 m ‘wide uncleared strlps (50% soil prcparauon) wrll be
cmployed. Small m’rclunery will be used for scarrfymg o reduce 1ts freqtlency in
order lo reduce the tendrng cosl. '

Nursing
¢ Mcasurcs to lncrease Productron of Q fmme!lo Seeds

; llcalthy l'orests capable of producmg seeds among exrstmg Q framel{o forests wrll_ _ “

be newly desrgnatcd as sced stands and thmnmg wrll be repeatedly conducted al

these forcsts to facrlrlatc seed bearmg n adduron approprrate managcment will - 7
be conducted at the exrstmg seed orchard to mcrease seed productlon '

Construcuon of Dramagc and Inﬁllratlon Works

Dr'unage 'uld mﬁltr’ruon works will be constructed at those arcas of damaged

Quercus spp forests where standmg trces are remained to facrlltate the dramage of '

o stagnant water from the top ‘soil layer and the 1nﬁltrat10n of dramed water T

)

Protcctron of I*orest M'mtle

"lhc supplementaly plantlng of R pseudoamcm Llaeagmrs augusnﬂora and'

G!ardrlschm rrracanﬂras al forest’ mantle wrll be conducted as a measure to prevent i

E damage by drought hlgh temperatures slrong wmd and stock rarsmg, all of whrch g-- j

' are causcd by the destructlon of forcst mantles, in order fo suppress the process of :

forest declme

Improvemcnl of Forcst Roads

. _There are many srtes where vchrcle trafﬁc is preventcd due to scourmg of the road L

- surface by ramwater P‘orcst road rmprovement work wrll therefore, be conducted to

' iensure the efﬁcrent unplementatron of thc varrous work envrsaged under lhe Plan

Cae



7)

F orest Machlnery

'The mtroductlon of large and small forest m‘tchlnery is planned to create forests with

| '_a high resistance to drought damage and to ensure cfficient production 'md

: .

reforestatlon work

- L_ocal Devctopntent N

' Under the Plan,"th_e creation of a general arborefum and l'orestry work demonstration

fo-re'sts s".til.l' beplanned for the ptlrpt)ses of further enh'ineing the recreation' function

' __ of forests, the expect‘ttxons of which among loc1l pcople have been mcreasmg, and

o facrhtatmg pcople s undcrstandmg of proper forest management.

Techmcal Development o

) Techmcal development to breed htghly resrstant specres is planned as a measure to

L hasten the restoratlon of damagcd forests Usmg the brcedmg method of resrstant

j 'spectes mdtwduals wrth exccllcnt qualtty and growth wrll be selected from among

| those whtch are resrst‘tnt to drought and clones will be produced by euttmg A sced

. orchard wrll then be created usrng these clones as mother trees.

(2} "‘M-ain Planning Itemsfor Prev'ention Fol'ests

I)

Dr'unagc and Inﬁltratxon Works -

o Hard sorl wrth a low permeabllity produces a layer contamrng stagn‘mt water _

S Dramage and 1nt‘ ltratron works wrll therefore ‘be constructcd to drain and to

o facrlltate the inﬁltratron of stagnant water These works will have a depth of 20 cm

- iand a wt_dth of_ 50 cm 'lnd will be c_onsttucted at aratc of 800 m per ha.

Proteetron of Forest Mantle B

_The supplemcntary plantmg of R pseudoacacm, I'laeagnus mrgusm‘lom and

. Gladitschia trmcanthos at forcst mantlc will be conducted as a measure to prevent

- ;'__damage by drought hrgh temperatures strong wmd and stock rarsmg, all of which

S are caused by the destructlon of forest mantlcs, in order to supprcss the process of. '

,forest dcclme

- 123

.__Ta;géts_aﬁd'_nlénnéa' Work Vt)l._tl:t'tiés.of‘ the Plan

For the restorallon of damaged foresls, regeneratron wrll be attempted takmg the natural :

condrtrons of each stand mto consrderatton usmg specres whlch pronnse a successful outcome



- of the intended reforestation and nnprovcment of the s01l condmons Tn view of thc urgency '
of the current situation and the implementation volumc of ihe prescnt forestry work the
~ damage restoration measures will be conducted wnlnn 10 opcratlon years.

Thc perlod of tcndmg means the perlod upto the 1mpr0vcmcnt cuttmg of thc planted species al
Quercus spp. stands and i is, therefore, 29 oper'itton years. Thc nnplemenlatlon of thmmng at -
the planted sites of R. pseudaacacra 'md Populus spp- can be planncd durmg tlns period. Fhe
_ period to reach thc t'rrgct stage | is planned based on thc Romaman y;el(l tablcs and is 120 ycars
for stands mamly consrslmg of Quercus spp and 30 yeats for R. pseudoacacm stands from-
initial planlmg lhmnmg al Quercus spp reforcstatlon sites can be planned for ﬁve times -
between the 351h ycar and thc 75th ycar Thc declmc prevcntron mcasures wrll be o
_'nnplcmcntcd in the first half of the perrod of thc antncrpated 10 operatlon ycars m paraliei -
wrth the lmplcmcntatron of thc damage restoratmn measurcs _' = -

13 nems ner'a?t’ed to Plaﬁ'lmp't'éme'nta_tidn Bo_d'y i

| -I‘ he RNP wrll be rcsponsrble for 1mplemcntmg the Plan and necds to llarsc wrth each pmject o
and ordmary forest opcratrons To that end, full- tlmc personnel necd to be assrgncd lo Oversee_j_' .
plan nnplementatlon at the two forest branch ofﬁccs wrth jurrsdrctron ovcr thc two countrcs
'and the l] forest range ofﬁccs in thc two countlcs ' o ' ) '

[hc actual work on srte will be conduelcd by thc forest rangc ofﬁccs whrlc the forest branch -

' offices wrll mstruct and supcrvrsc the work condnctcd by the forcst range ofﬁces The RNP o

‘ 'wrll be responsrblc for thc ovcrali command and supervrsron of the rmplemenhtron of the
Plan. o ' ' '

2.1 Forest S_'e'lé_ction. Criterié_ N
C210 Subjéct Fores_ts f_dr Damage Bésid'-'ét“"_"h Measures cen

Thc selecuon crlterla and main nems of the damage restoratron measures to restore thc
' functlons of dcclnnng stands duc to water stress are dcscnbcd bclow o

(N Selcctron Cntcrla

Forcsts which meet all of the followmg cntena are regardcd as damaged fOrcsls LRI



i. Stands of Quercus spp., Fraxinus 'exceisr'o.'; and other broad-leaved species with a
- stand age of mamly 10 - 100 years and stands of Robmm pseudoacacm or Populus
Cospp. with a stand agc of mamly 10-25 ycars '

i, Stands of whlch the proporilon of standmg lrecs with a decline grade of 2 or lught,r
s 20% or more.

iii. .Stands of whlch the CIown dcnsﬁy is less than 60%. Hcr\, the crown density is
expressed as the relallve percentage of the crown dcnsnty ofa hcalthy stand when the
hller is sel al 100%. T hc laller is equwalent to 80% in terms of the gcomelucal

crown covcr'ige (crown covcrage 0.8 X crown density)

S\ Stands wnth_a decllmng arca of 0.1 haor more

e Tl_ic'tdt'al a_ré_a Of-dz'm_i_égéd. forésts_is 9,204 ha,

- ('2')' Chs‘siﬁcaﬁoﬁ :bf.Forés:t' Méﬁﬁgcment Type of Dalmged Fofé'sts'

In order to examine. forcst managcmcnt operatlon which is appropnatc lor thc actual

: condlllons of each stand under the Plan (lannged forcsts are class:ﬁed into the followmg
K 13 types based on the composmon of the mam spccxcs or forest agc in the case of R.

a pseudoacacm stan(ls Accordmgly, the Plan is formulflted to deal ‘with each of thcsc 13
L lypes allhough F4 lype damaged forests are not observed in the subject area of thc Plan.

_C_oﬁt’jen_fs"o'f Fotest Management Types of Damaged Forests

Forest : S .
Managemcnl Contents - -
Ft = . |Sced stand of Q. frainetto -
.. B2 .7 [Seed stand of Q. cerris .
R 4 Seed stand of Q. prbescens or Q. peduncuhﬂom :
F4 Seed stand of Q. robur :
" F5 Pute forest of Q. fraineito . o : -
6 . Pure forest of Q. cerris or mixed forest of Q. fmmetra and Q cerris or mlxed forestof Q. -
. | cerris or Q. frainelto and other Quercus spp. . - - , - ]
o B1. -2 - [ Other Quercus spp. forest, Q. robur forest or Q. pe!mea forest "

“F8& - Mixed forest of Quercus spp. and other specics . ' ST S o
Ry Robinia | pseudoamcm forest of 20 years of age or morc (Ihe larget spccws written in the
ST Romanian Forest Planning is R. pseudoacacia) . :

. 'Fl(.) | R. pseudoacacia forest of tess than 20 ycars of age (thc largcl spu:lcs wnllcn in lhc Romanian

- PEY .. | Porést Planning is R. psendoacacia) . ;

Fl 1 R. pseudoacacia forest of 20 years of age or morc (thc largct spcc:es writien in l!lc Romaman
e Porest Planning is other than R. pseudoamcm) :
F12-- - |R. pseudoacacia forest of less than 20 years of age (Ihe largcl spcmcs wnllcn in the Romaman
o ~ | Forest Plannmg is other than R pseudoacacm) L S
B3 Popu!us spp. foresl :




(3) Main Items of Dam'tge Restoratron Measnres

| 'lhe followrng items are determmed in rcgard to tlte main types of work to restore and _

marntam the expccted functrons of damagcd forests

L

i,

iv,

212

. Cnttlng mclhod and cuttmg 1ate by forest management type and damage grade =

Regcncralron method by forest management type and damage grade

' 'l‘endmg method by forest management lype and damage grade

Construcnon of dr'nnage and rnfiltratron works at remarnmg areas Hs

Snb]ect_Forests'for Decl'in'e Prevention;ldeas'nresf e e

The selectlon criteria and mam 1tems of the declrne preventron measures to avord damage to o

stands whrch arc expeeted to dcclme due to watcr stress are clescrlbed below o

._ .(l) Selcctron Crrterra

Porests wlnch meet all of the followrng crtterta are regarded as prevcntton forests

jii.

v,

g _St'mds at mrddle or hrgh terraces and adjaccnt to a darnagcd f0resr R
. Quercus spp stands wrlh a stand age of 35 65 years -

'Stands of wh1ch the sorl unrt is Chronnc Luvrsols (LVx), Verlrc Luvrsols (LVv)
7 _Albrc Luvrso]s (I,Va) Stagmc Vertre Luvrsols (LVV - Haphc Luvisols (LVh), .

Vertic-Chromic Luvrsols (LVx v) (.ambrso]s (CM) Chernozems (Cll) or . :

'- Phaeozems (PI l)

St'mds of 0 | ha or. more contamrng trees wrth a dec]me grade of less than l

' Stands wrth an mchnatron of three degrees or less o

- The total area of i)reven_tion f_orests 134,266 ha o L

o)

‘ i.-,

Mam llems of Decllne Preventlon Measures

Constructron of dramage and mﬁltratron works

Supplementary plantmg lo mamtam or restore forest mantle

ey



2.2  Location and Area of Subject Forests

- The iotal_ _ﬁréa of fo_reSls subject to the Plan is 13,470 ha, of which 9,204 ha consists of
~ damaged forests and 4,266 ha consists of prevention forests.

3.1 Damage Restoration System

Under the Plan, thc cmtmg and rcgcnerallon mcthods are dclcrmmcd based on lhc species,
stand age and daimgc gradc (Figme 1). '

- 3,2 _ltem's Related td_ CUtting |
321 ltems Related to Tree _Sele'étion'énd Cuttihg
: (1)__ Itéiné Relétéd to Treo Selection

“The tree Selecﬁon_ method ,ba_s'c_cl.c_)_h da_magé g_'r.adé is described below.

- Damage - " Culting Rate | . Selection Method of Damaged Trees -
- Grade C TR ~ : S
. . GrOup rescrvalion at sites of mariy healthy ttees
Slfoﬁg L m%  80% or | 00% Selccllon of all tucs mcludmg healihy {rees, in culling areas
SERUREE N B . Sclechon ol' only Gmdc and Grade 4 deelined trees in rcmalmng
arcas :
. (‘roup selection of trees at sites with many declined trees (m]mmum
S o cut(mg area per stle 0.05 ha)
Moderate . 40%, 50% of 100% | » Sc!ccuon of all lrcm., mcludmg heallhy lrecs in cuumg arcas
) o - ' " Se!ccuon of usable Grade ’i and Grade 4 declined trees and trees \-.hlch
" may damage forests in remaining arcas
Weak - | om, 15%0r20% | * Individual sclection of usable Grade 3 and Grade 4 d‘cclmed {rees and
B S IRt S trees which may damagc forests




Subject Forests ofthc-[."lan '

Prevenlion Forest
)

Decline Prevention
- Measuzes
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1
Supplementary .
Planting

: l_)armragc Grade

“Tores! I\’l_:iﬁﬂgc:lﬂt’__nl']‘)lpc - 13 types o

* (Finalaisation of Sales Amount)

To determine cutfing -
rate, culting volume and
regeneration volume |,

Cutting Method

Sales -~ H Y:&.dingmds-lackiﬁg '

_0 “Remaining Areas’

: . .-

" Drainageand < |
Infiltration Works |-

~ Cutting Aré_a_._ '

Regeneration Method

¢ Adificial ;-
- Regeneration -

Nz_lturé_\i_ Regercration

Coppicing | (Calculation of Work Cost)  ~ <

PO .2 1 Breeding of §
R = Selection of Species - i
Regencration (Calculation of Income from . . - L /

' - Forest By-Products) ~..- - - AN

Soi_lPréﬁ#réﬁpn “1 1| Planting

: % l:.’la-nl.ing - =

Teﬁdi-f.lg 'i_
: N H ~ l & ‘ - .
O Thinning

L ervesing e

| 'Figu'ré_ I bélhagé Ré_s'télfati-(')niszystéiﬂr .



(2) Items Related to Culting

-~ The standard cutting method and cutting rate by main specws and (hm'lgc grade are

-dcscnbcd bclow

1) inrcu; s'pp; Forests (F5, IF6, F7 and Fg8)

e

Démage ‘G'r:ade C;lal:gg ' Culiing Method of Damaged Trecs
* Group reservation of sites with many healthy trees
Strong 80% |+ Culung area (80%) - clcar culting (mcludmg hcalihy (rees) -
' . Rcmammg area (20%) only Grade 3 and Grade 4 declined trces
» Group cuiting of sites wuh many damagcd lrees (mmmmm cullmg arca pcr
_ R site: 0.05 ha) - _
Moderate 50% |e Cullmg arca (50%) - clcar cu[lmg _ : SR .
L Remammg area (50%} culung of usable Gradc and (_}rat_lé 4 declined
teees and trees which may damage forests : ‘
Weak 0% |° Individual cutting of usable Grade 3 and Grade 4 declined trees and trees
' which may damage remained trees

" 2) - Que%&u_& épp;_ Forests (Sc.é(.l‘S_tar:lds) (Fl, F2,F3 and Ft.i.) -

Damage Grade C;t‘:::g ' .' Cullmg Method of l)amagud Trees
: Strong . .- 2 60% . |* Cutiing of only Grade 3 and Grade 4 declined trees -
| Mederate 40% |+ Cutting of only Grade 3 and Grade 4 declined frees
|Weak " 15% | Cuiting of only Grade 3 and Grade 4 declined trees f__J

_2.3) R pseudoacacia Foresls (F9 and F10) -

Culting

Damage G_fa_ide Ratc - Cutl(hg Method of Daﬁtaggd Trees
Strong -~ . | 100% |+ Clear culiing - - SRR e '
Moderate - .l o
(20 years old or 100% -'C_Icar culling PR
mo) ) | 1 S _
: + Group culling at sites with many damagcd {recs (mmlmum cullmg area pcr
Mod.é'r‘ale' i | sites005ha) : S '
(lessthan 20 | 50% |+ Cutlmg area (50%) clear cullmg AT : L
years old) (HO) : e Rcmammg arca (50%) culimg of only usable (arade 3 ancl Gradc 4 '
“ui. { declined trees and trees which may damage forests - SR
O L B TorEn b Indwidual cullmg of usablc Grade 3 and Grade 4 declmed forcsls and irees
o[Weak o rr s 20% wh[ch may damage forests

_;'-('25) T
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