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Summary
I Cherviaw

Helgium is divided into 3 regions: Walloon, Flemish and Brussels repions,
Each one has its pwn political autonomy in variows Gelds, in particular the
nztural resources manapemenr,

Wooded urea in the Walloon region covers 530,600 ba, A first emporary
inventury has busn realised in the beginning of the 19805, A new permanent
forest inventory is varried out since the beginning of the 1994,

The Flemish region will start the first permanent inventory of ils 128,600
ha of wooded area in 1997,

With only 2,000 ha the Brussels region does nar organise a forest
inventory up 1o now.

The method vsed in the Walloon region is summarised below as the
Flemish inventory method is guile similar.

2§ Momenclature

Forest imventary of the Walloon Region covers more than S00.000 ha of
waoded area. These inchides productive arey and non-productive surfaces
{Grebreaks, roads, meadows, waste lands, .3 A lot of infarmartion is
cellected, namely, based npon a systematic reclangular grid (distances
between the points are L0 moand 500 ml:

- general and administrative informarion

- 501l and vegetation observations

- dendrometric data {stands, lrees)

- description of the stands (gaality, health, ...
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The main sencral and administrative information is collected from maps;
this enncerns geographic region, ecolosical territory, wwnership, .

A1l the observalions on so0i] and vepetation are field observations:
topography (slope, altilude, reliet, exposure, ..., pedology (humus, soi
texmure, drainage, ...}, vegetation (at four different levels).

Informalion concerning the stancds is: struclure, type, age, silvieulnire {clear
cutting, complete s0il depth and profile, gap, stand regularity, regenaration, .},
forest condilions (health, quality, same damage), accessibility and harvesting,

Following measurements and abservations are realised on each sample lnee:
species, zirth at breast height (gbh), total helpht, dominant height, height al dilfenent
levels [only for hardwond with gbh 120 em and sottwood with gbh 90 i), health
state and quality of wood.

The main derived values are density, basal area, volumes (for trees and
stands, extrapolated to ha), mean girth, dominants girth uod height, site
tndex.

Srand type is defined according to the percenlage of each species,
Regeneration slale is estimated and described in terms of percentage or
stems numhbers.

2.2 [hara Sources

The main data sources are sample piut on the field and maps. Aerial
pholugraphs are used anly when available. Mo airborne dimital remotc
sensing s used.

2.5 Asyessment Tochnigues

Walloon forest inventory is bused upon a systematic grid of puints where
sample plots (single plots, no clusters) are located. The sample nit is
composed of four circular plots which Tadii are related Lo the size of the
sample trees.

The distances belween points are 0.5 km (Morth-South) aud 1 ko (West

FHase).

Mo o priord stratification is defined.

2.4 Duia Storage and Analysis

The data is stored in an ACCESS database, installed on a 'C Compuler,
Aurea estimation is made by poinls counting {1 point per 50 ha).

Area estimation error is deteraiined by the BOUCHOMs method {1975)
derived from the MATTERCHN's theory (regionalised variables).

Error estimation for the other parameters and vuriables (basal area,
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violume, ... is calculated by the mndom sampling ercor estimation melhod,
Total error is a combination of both errors (area and variables),

The software is developed fiom ACCESS software and the hardware 15
a PC Pentiom 100 Mhz with 16 Mega RAM and 1 Giga HD.

2.5 Reliability of Data

Several procedures exist in the data treatments so that mistakes are as
reduced as possible.

2.6 Meodels
13 different volume tahles are used in order to detarming the volimes ot all
the threes (solid wood of the stem).

Secondery species volumes are caleulaled as similar main species.

2.7 fmventory Reports

Many results and papers have been pulblished about Lhe [rst forest
mvenlory of the Walloon forest. They describe invenlory methodelogy
ad present many results.

The latest results concerning the whole Wallonia were published in
1934, The new forest inventory has started two years ago and covers up [
now only 20 % of the sample plots, Only theoretical and melhodological
papers are available for this new [FW,

Users of the results are mainly industry, forestry administration and
scientific institntes,

2.8 Future Development and Imprevemant Plans

The new forest inventory of Wallonia has started in 1994 and must be
finished in 2003, No important changes will be made in a next ficure,
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INTRODUCTION

“T'his country repoct for Belgium on analyses of Lhe existing forest inventory and survey syslems

iz prepared as o contribution for the study of the European Forestry Information and
Communicalion System (EFICS). The objective of this repart is to provide a standardised
description of the Belgian forest invenary systems according to the guidelines prepared by
the Eurupean Forest Institute,

Belpium is divided into three parls {regions): Walloon region, Flemish rezion and
Brussels region.

Tatal area Population (19%4)
tkm?) (1000
Wallpon reglon Th B43 3313
Flamish region 13 521 5 368
Brussels region 162 52
Belgium - 30528 10131

l‘nrest policy is an attribute of each region su lhat Belgian forests are also divided
into three parts: Flemish forests, Brussels forests and Walloon forests. The following
table gives the distibution of forest arca

Area (ha) U4 of Belgian forest
Walloon region 30 600 I R
Flerish region 128 600 19.3
Brusscls region 2000 0.3
IciEium a1 200 - l_DE; :%

Reterance year ;150 April 1996 (Poplar exeiuded).
Abbreviations :

[C . “Inslitut Géographique Mational™

Malional Geographic Institute (maps authat)
DNF ; “Bivision de la Mamre ct des Foréts”

Forestry administration of lhe Walloon Region
[FW : “Inventairs Forestier Wallon™

Forest inventory of the Walloon Fegion

Definition ottvpical forest cxpressions;

"Hemis™ height < 150 em
“Fonrrds™ height = 150 cmwith girth at 1.3 m < L0 em
“Definition™  heighl = 130 cm with girth at 1.5 m belweens 10 and £9 om.
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THE WALLOON REGION

1. OVERVIEW
1.1. GENERAL FORESTEY ANDFOREST INVENTORY DATA

Walloon Region

Total forest area : 530,600 ha

Proportion of forested land : 31,5 %

Main tree species © spruce, oak, beech

Average volume per hectare - 258 '

Average increment per hectare @ N AJ{')

Omwmership proportions public : 48.5 %%
private 1 51.5 %

Mumber of inhabirtanfs per hectare forested land @ 6

Average size of a stand @ MA,

Mame of the survey : Forest inventory af the Walloon Region

“Inventaire des Ressources lignenses de Wallonie"
FFirst aszessment : 1979 - 1953 {temporary inventory)
Second asscssment : 1994 - 2003 {first cyele of the permanent inventory)

Area covered : Walloon Region (South Part of Heloium).

Institution and organisation :

First assessment : Facultd universitaire des Sciences agronomiques de Gemblony

Sccond assessment |

1994- 1996 Facolté universituire des Sciences agronomiques de Gembloux

1996-2003  Dhvision de le Malure ¢l des Foréls - Ministére de la Réoion
Wallonne (collect of datu) und Facullé universitaire des Sciences
agronomicques de Gemblous (scienlific follow up).

Forestact: Diécret du Gowvernement Régional Wallon du 16-2-1995 {(Moniteur belge

du 7/4/95),

("1 MLA. = Mar Available
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1.2, OTHER IMPORTANT FORESTSTATISTICS
1.2.1. {(Jther Forest Data and Statistics on the National Level

1.2.1.1. Non-Woods Goods and Services

1.2.1.2. Removals

1.2.1.3. Other Impartant Ferest Statistics

“Recensement décennal de 1'Agricnlmure ol des Foréts™
Source * (Juestionoaire completed by private and public owners.
Realised by the “TNS™ (Institut Mationzl des Statistiques) every 10 years,

Tables arc published in a vulgarisation book. Last complete publication: {public
anel privatc wwners. 1976}

For the statistics specific to public forests “Ministére de lu Région Wallonne,
Diivision de la Mature et des Foréts™

1.2.2. Delivery uof the Statistics to UN and Community Instilulions
1.2.2.1. Responsibilities for Interoational Assessmenty

Mir Purmentier

[nspecleur en ChefDirecteur
Administration des Relations économiques
Ministére des Affaires éeonomiques

Eue Génédral Leman, 60

B-1040 BRUXELLES

Phone : + 32 223090 43

Fax:+32 22309363

1.2.2.2. Data Compilation

Toimed evalumlion with the help of

Regionul forest administrations

Office Central du Commerce Extériear (OCCE)

Institut Matonal des Statstiques (INS)

Fédération Mationale des Scieries et des Industrics Connexes [FNS)
Fédération Relee des Exploitants Forastiers (FEDEMAR)

Fédération Reloe des Entreprises de |a Trans[unnation du Bais (FEBELBOIS)
Fédération Mationale des Négociants en Bois (FNN)

Fédération Belge du Commerce d'Impuortation de Bois

Fédération Bulge des Prodocteurs de Pile, Papier &t Cartons (COBELPA)
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2. FOREST INVENTORY OF THE WALLOON REGION

The whole information (descriptions and presentations) concerning the forest
inventory of the Walloon Region is included in the “Guide méthadalogique de
I"Inventaire forestier wallon™ (Fac. Univ. Sc. Agron. de Gembloux, Février 1996, 204

).

2L NOMENCLATURE

2.1.1. List of adributes directly assessed

A} Gengraphic regions

Altribule Crala Source Ohject Measurement unit
Administrative forect imit flan Sampleplot catcporical
[Cantonhemeant)
Administrative forest Map Sample plof careporical
sub-umit { Triapa}
Provines Map Sample plot  categorical
[Provinee)
Wepetal association Field observation Stand careporical
{Axsociation vérétale)
Ecological zoning Map Samplennit  cafegorical
{ Territnire doalomiqua)
Furesl Region Map Sampleonit  cateporical
{ fdminn forastiéra)
Louality Map Sample onit  catemorical
{Localie)

B) Ownership
Anribung Diata source Cbiecl Measurepent uoit
Kind of swoer Map Sampleunit  cateporcal
{Tvpe de propridizire)

) Wood production
Artribure Dhale sourue Object Measurement unit
Species fiald okservation tree calegorice]
(fspdee foresticre)
Crirth at breast height ficld asscasment tree LI
(Cireonférence a [.F my
Total heiglt (hardwoed) field asscesmeont moe 318

{Herreur fatale)
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Dominanl height (softwond)  field asscasmenl Lree nm

(Haurenr dominae)

Heigheat different leve] field assessment LTt i

(hasdwood ghh = 120 am)

{Tlauntenr & différenis nivemer

Crualily of wood field sssessment Eres categnrical

(hardwnnod ghh = 120 cm)

{suliwood ghi > 90 cm)

{Chualité du bois)

Heafth state ficld assessment tree categorical

fErar sanitaineg)

) Site and sail

Atlribule Data SoLrces Coject Measurement unit

Topography

-relief field observation stand cutegorical
rReligf)

- EXTHSITE field assessment seand categoncsl
(Expasition)

- shope [eld measprement  sampleunit  degrec
{Pentel

- altirude nLip sample unil m
{Altitude)

Pedotagy

- bumus field ohaervatian swnple unit  categorical
[ fenus)

- Lexlure field ohservation sample unit  categorical
IToxtura)

- slone Lype field absarvation sample unil  categorical
(CCharge nailiouteuse)

- stone quanlily field ohservation sample unil  caleroncal
fdbondonce de fn charge
cailfoutense)

- drainage [eld vhservation sample undt  categorical
(Dweainage)
soil profile Meld observation sample unit  categorical
[1ype de zol)
soil deptl ficld abservalion sample vnit  categorical
{ Prafmmndeur du sof)

I') Forest struciure
Altributes Thata source Dbiect Mensurement unit
Ape (only for solftwond) Neld measurement  stand yoar

A
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Species feld ubservalian lree cuteporicul
[ Ezpice)
Saructure field ah=arvation stand carcgoncal
[ Strcture) sarmpke wnit
Type field observation stand carerorical
([ Tpe) sarople unit
Clewr coiling field observation stan carerorical
[Adize o Glane)
Complele gap field observation stand categorical
{ Vida tat)
Stand regularily field abservation stand cateporical
(Regulnritd)

I¥) Hegeneration
Altribute Crata source Object Measurement unit
Specics tield nhservation stand categorical
[ Expce)
Realisation field abservation atand carcponcal
[Rdalisacion)
Species field ahservation sampdc unit  eateporical
[ Fspéce)
Wurnaber field measurement  sample unit  numbcr per m?
iAbaridence)

G} Forest conditinn
Atftribute DChala sourge el hessurement uunit
Health state field observation stand carerorical
{ Frert sanitaires)
Slund gualicy field observation stand categorical
{Cherited dne penpigimen)
Game damage field observation stard catzgerical
(Ddydty de gilier)

H) Accessibility and harvesting
Artribiste Ldata somres Objeul Mewsurement unil
Har vesting condition field ahservation atartd carzporical
(Condlitians o explaitation)

I} Artributes describing forest ecosysiems
Allrihute ~ Data sourcs Ubieul Messurement unit
Humws field arhgervarion sample unit  categorieal
{ Humus)
Soil study ficld ebscrvation sample unit  categoncal

[ Madndogie}
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Vegelation obscrvation field phacrvalion
{ MAptasmciodngie )

= e high level
median level
law [evel
- plants
Jy Mow-wood goods and services

K) Miscellanenns

Atrributc Diata sousrce

Map number map
[Coarta JON)

Sample plot number trap
[ Muneéro de placetie)

Dt -
{Deter ]

Buginning hour

(Heure de dihur)

End hour

{Feure de fin)

oand Y co-ordinates map
{Canrdoandes L ar by

2.1.2. List of derived atlriboles

County Beport for Belzinm

simnple unit

Chpect

categorical

Mensuremaenl unil

sample unit
saple vnit
sarnple unit
sample unil
sample unil

smnple unil

Inpint artribures

ddipmyy
Lebarnnn
hbanim

b [ €1 ko)

Al

E)

C) Wood praduction
Atteibue hdeasurement

1mit

Single ree basal arca m?
{Surface terrigre irdivicleelle)
Single res volume m’
[Folume ndividuel)
Winlnme at ditferent levels m’
(Fodremes & eifférents novegu)
Denginytha -

{ Chenyite)

girthat 1.5m

girth at 1.5 m, total tres haight
ar dominanl heighl by species

height level individual res

walume

number of stems (number

caxrenduelia)
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Basal area/ha i
{huface perridredh)
Volumeshul') m?
{ Falumeda)

)

E)

F)

)

[$amal area and volume m ar m’
by categaries (oade,

mizcelianenus, .. (suface

errigre ef volume par calépore)

Mean mirth i
(Cerconfirence mopenre)

Idaminanc girch crm
(Cireonférence dominanie)

Dominant height ™
{Hawutenr dominane)

Site tndex catezorical
{Indice de fertilitg)

Basal area percentage by %a

apecies {(Froportion de

chague esserce en surfave lerridee)

Forest structure

.33

Sum ol individusl tree basal ares
etended to ha

Hum of mdividual tree volume
extended o hn

tree hasal ares,
tree volume

individual mirths of tress

individnal girths of dominant
lrees (mean)

individual height of dominant
treos {maean)

age - dominant height
(apruces, Donglas fir)

bl wrea by species

tntal basal araa

Allribute Measurcmend  Iepput atrrhutes
it
Srand type catemarical basal area hy species
[ Mvoe de pevplement) {proportion)
Repeovration
Attribute Measurement  Input atlribules
1UNIE .
secdling (semisi2)) g peroenlage ol aren covered by
rerEnaran nn
thicket {faurrée(?)) Yo percentage of aren covered by
rEMERETATION
ourmber of slemns
sapleng {meel il ) % percantame of ares covered hy
regenerlion
- nuinber of stems

(]] Wolumes are abways solid wood volume aver hack (velume ofthe stem to 7 e diameter)

1 i i i i
(=) Thesale Geeitions aoe given iintomloction
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1)

KK)

2.1.3. Measurements rules for measurable attriboles

Al
i) -

C) Wand production

Girth at hreast height (1.3 m)

(Civconfédrance a /.5 m)

i) measured at 1.5 moabove ground, on
siopes measured [rom uphill side.
e eading with tape

b} minitmum girth 2 20 cm

U} e, o clusses

d] rounded to lower em (L0 o 0.4, Lo
upper em (0.3 1o 0.9)

oy tape

[} freld sssessment

Tatal tree height (Haurewr tomale

ndivicdueile)

a) length of the tree from ground level
Lz the wp of the tree, on slopes
measired from equal side or uphill
side

by minimum tree beighr 3 m

clm

d} ounded to closest level ; 00, .23,
(L3, 1.73

e} Bluine-Lelss dendrometer

} tield assessment

Tree heoeht of diferent levals (Hautenr

e la prume & différents niveoux)

a) length of the tree from pround level
L these levels (Nest defaolt, wrade

leweld, on slopes measured from equal
site, o uphild sida

b minimuen ees height: 2 m

clm

d) rounded wecloses) Jevel: 0040, 0,25, 0,50,
0.75

¢ Blume-Ledss dendromete

[} field assessment

Age (Age)

a) measured ar (.30 m above ground level
by ralial boring

) minimum age: | vear

) wear

d) ot rerended

] Pressier borer

[ Nield assessment

) Site and soil (ASEffen et sod)

Sloge (Pente)

a} mean of downward sod cpward
HEASULENEnts

) misimum: %

) degree

) ronnded oo nearest degroe

21 Blume-Leiss dendrometer

1) field azsessment

Stone quaniidy (Abondaree de lo charge

coiflouteuse)

a} catimate of lhe peroentige of stooes with
a 5] samplar

b} ni Lhrestiolid

o) in four classes: <03 %, 3-14 %, 1599 %,
=2 3%
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i

) ronded Lo closest elass lit
2] poular estimats
1) field asscssment

Soil depih (Profundeuwr du sal)

@) measured by soil penetranon with & 5ol
samplor

b} oo weshold

e in five classes: 0-19 e, 20-39 c, 40-
59 ci, 60-7% cm and 2R cm

dy rounded to closesl class limil

) sl sanple

) Aeld assessmenl

Altiode {Alintads)

#) altimde of the unil sample above the
s level

vy no threshald

c)m

) ot rounded

e} pewlar ohaervalion

[ g

T) Forest structure

Staned e { Typre de pouploment)

a) ratio of basal arca covered by gach tree
species and total tree species

by no threshald

&1 limic between pure and naixed stand
60,7 % Chardwaonods)
WL S (ol voods)

)y ot rounded

e} peular catimale {based o3 the number
ul trees by species)

11 fiald asscssment

) Regeneration

drea covered by regenerafion (Surfuce

s pere o rdgéndration)

ay ratio of the area coversd by regeneration
sterns with girth at 15 m <2l o) and
the arca of the small sumpliog plot
[radies — 2.25 m)

b maximuen girth: 1% cmal 1.3 m

) Y for the diffssent regeneration levels

seedling, thicket, sapling, oumber of

stegns (per ia) for thicker and sapling
d} not rounded
) ouuler estimate (ares) and aoomting for

thicket and sapling

3} Forest condition

Heaalth sate (Rral saniaire)
a} nurnber ol trees (diseased or dead)
b1 no threshold
ok %, in Jour classes :
<= 25 0y
2340 %,
5074 %,
=15
d}y not rounded
o) acular ctimuges
£} field assessment

Seerinet guality (Chialité du peuplement)
o) nuntber of tress with defanles
b only tor trees with girth above 120 cm
(hardwooed) or 90 cm (softwand)

] %, in four classes :

<23 %,

25149 %,

50-74 %,

275 %
d} mot rounded
e} geular estimate and trees connting,
I} field asscasmant

{raime damage [Dégads de gibios)
a) number of wees with defaulls cavsed by
Earme
1) for all tress with pirth above 20 0m
o) Y, tn five clusses;
0 %,
L-24 %%,
259 %,
S0-74 %4,
=75 Ta
d} ot rounded
ed ocular estimate and trees coungng,
1} tield asscasmaonl

Aceessibility and  harvesting

{Acreseihilit ar conditions o ‘exploticiion)

) distance between the point sampling
and the nearesl way for truck

12] no threshaold

clm
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d) rounded to the nearest 1m
e] graduate rider
) man

¥

J)

K)

2.1.4. Definitions [or all attributes or
nominal or ordinal scale

A} GGeographic regions

Foresi unid (Cantapnamanty

a} rerritory subdivisivo In adminismative
unils, specific to the "Division Malure
ef Forérs”, managed by a forest cogineer
whu vontrols the respect of the foresl
laws, hunting, fishing end envirosment
rules und manages the puhlic forests

by 36 different units grouped in seven local
cenlies

c} spetitic maps af the DNF

d} -

Forest region (Répion namrelle)

a) subdivision of the Walloen Hegian
according 1o the soil types and prology
suhstralum

b seven repions; one af them {Ardenne)
13 subdivided into three sub-ropions
according o the altitude

oy maps obluined by the classification of
each village or city in ong o lhe regions
based upon the “field knowledpe™ of
the forest engineer

d)=

Freolopival zoning (Territoive éoologigue)

a) hicrarchical clussification of the forest
station based upen climate, geelogy
stong ovps and soil

Ly 27 ecological temitorics

¢} ccological Lerritories map (DELVALLK
and GALOLX (1962) Les lerriloires
ceologiyues du Sud-Est de la Delpique,

Country Bepor for Belgium

Travaox hors sére, Groenemlael,
Belgum, 2 vl 315 pp
iy

Fegetal association {dsyoeiation vadiale)

u) ecpsystem characterizsed by the
cotnmon prasence of o cooeeaunity of
herbaceons and woody spocics which
makes it possible lbe chsification of
the [orest station in terms of aptitude
and productivity

by 27 wegetal associations and 43
snhdivizions

¢} definition from the vegetation inchided
in the sample unit

d} missing data for some sample units
(according 1o the inventory scusun)

Pravinee (Provines)

o) administrative division ot the Walloon
Hemion

b five provinces

¢} adminisiralive maps of Belgium

d} -

Farest sub-unit (Triage)

) subdivisian of the “canrannemeni”
including 300 Lo 400 ba of public
forests managed by a forest ranger
{technical level)

b} 500 irages in Wallonie

)} "erfmgmas” man (mansgemenl ioup of the
DNF)

B}y Orwnership

Fird of rwreer (Nature du proprietaive)
a) owner of the forest area
bY 1yregion
1) provinec
3 comuoune
1} social assistance cenlre (CPAS -
*entres Pubilics J Aide Saciala™)
5y church patricnony 2od ather public
WIS
0 natural rescrves
71 naliond defences
&) privare awnors
<) speeiliv map of public owners
iy eonfirmation of the ewner by the forest
TR
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C) Wood production

Stand quality (Cualité du peunizment]

i stand classification according to the
prescncs and frequency of the common
defecty

b} tree categaries: good, nommal or poor
ccording to e darnaged trees numnber;

=25 S

23-4% %,

S-74 T,

=T %
main defecis:rwisted fibre, bad
conformation suckors  prescnce,
ciutches, frost split dead branches,
harvesting damapcs, roten nther defects

) field observations

d} nniy for the high torests

Game damuopes (D de gobierd
a) stand classification amanp the
[requency ol gaoe  delecls:
[edrowtissements), (fratures), peslings,
by fvie calegories;
stands with no damages,
bover (=125 Y, damaged trees),
medi (23 to 40 %),
high {50t 74 %0,
generalised { = 75 %)
o) fiald nhearvarions
oy e observalions tebe olo accound the
damape depth

Cultings (Cowpes)

&) esrimation of the treaucney and the
witensity of the clearing or thinoiog

k) siw claszes: no cutting, slight curttings,
normal cuttings, lacd culiiogs,
premanirte cuttings or late enmings

w} feld ebservalions

d} concerns mainly soffwands stands in
privale ownership

fedividua! quality of traes (Qualitd

tndfviduelle des prames)

a) quality frees estimation hased opon
several criteria (form conformalion,
defects, damapes, ..)

b} Foner clesses fon ardwoods

1 (cabiet mzbing),
2 {Jninary),
3 (industicy],
4 {rajects)
{hree classes [or soflwands
1 [framework),
2 [industey),
3 (mejects)
o) field observations
dy omly fior high forests

Health srare af e treas findividual
almervationg (B! sarelure des arlbires)
a} ohservation of the health state of each
tree zecording Lo the vegetulion aspecl
{defoliation, vallowing, sap fow, )
b five classes
1 (healthy rres),
2 (alfection beginming),
Y (clearly declining),
4 {ncarly dead),
5 (dead)
c) ficld ohservation
dy dilficult observations for the
hardwaods ducing the ammn, winter
and the begioning of the spring

0y Site and soil (A iew &t 5ol

Refief i Relief)

a) survey of topography type at the site of
the sampling unit

by eight classes
plateau = ground without slope,
dome = flat ground with slopes oo each
side,
side = ground with a regular slope,
deprossion = small valley beoween own
sides,
terrace = not extended flat asea in a
slope,
complex relief= many types nf relief
are present,
revised relial =piace whera the gronmnd
hias been modified,
abrum = groured with a very hard slope
iruck)

) field abszrvation

d) observation possibile oo ap
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Fxpasure (Fxposition)
u} side orientation from the Morth
I} mine ciasses
no erientation,
Tworth,
M-E,
E.
5-E,
5,
a1,
W,
M=h
¢y fleld observarion {eampass)
dy it the slope is complex, the axe of the
more impartant slope 15 only
considercd

Humus (Hurus)
aydescription and classification of the
hunus considersd as station factor
b} seven carcparics
Cmull cealowee),
mull,
{moder mullenr),
modear,
dysmoder,
mor
urt
) field observarion
d) voluntaniy simplified analysis

]

Sail texture (Texture du sol)
a) soil description and classificarion hased
upon its granilometric composilien
b} nine classes
limen {40
sanded limon (L)
tight sanded limon ()
sand with limon (5, sad (2
light clay {E}, heavy clay (L)
sray limon ()
lurl {¥)
o) figld ohservation {based upun 2 core)
o) classes stmilar to thoss used m soils
cartography
Store type (Natwre de la charge

catliouteuse)
ay description of the type of stones [ound

iry the soil
) nine typas !

limestone ik,

achist ()

(pinilade) (),

(prés sehistewx) (71,

sandstone (i)

(pweermereite) (L),

chalk (],

{elrapdes de quartz} (o),

{graviers de terrasses fTuviales) (L)
) [eld vhservarions (based upon a core)
dj clagses aimilar lo lhose used o soils

carlograpiy

Divaivage (Classe de drainage)

a) soil cluysilication according to water
sconamy; abservation based upon the
depth where the first signs of gley and
pscudogley are vizible

B nine classes vl dramage |
e cegsive (@)
normal (1)
mederated (o) pseudogley deeper than
hfiem
imperfect {d3; psendagley trom 5 em
quite poor {h): paeedosley [tom 30 cn
puor (11 pseudopley before 30 am
guite pooe o poar (e gley deeper Qe
Elem
curite poor o very poor ([); gley fom
ilem
very pone (23 gley belore 30 wm

¢ feld vhservations (based vpon a core)

d} classes similar the those used in suils
cartography

Soil profil (Type de sol}

a) classilfication ol be seil profil in the
localisation ol the sample unic

b} nine types :
degiaded brown soil = sol brur leusivé
ial
Lrown soil = sl fean (b}
degraded s0il = yol lessove, dépradd ()
degraded calcarcous sotl = rel
d aftéraiion de celvare (d)
Hitle developed podzol = sof
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podzaligue pen développé (1)
padeal = padzal ()
undefincd profile sail =sof & prafil won
g ()
undeveloped profile 20il = sol rans
developpemend de profil (p)
c} ticld obscrvarions ar the sample unit
d} classes similar to Mose wsed in Lhe seils
cartography

Vepetalion obyervations (Observations

pintosaciningiguas)

&) observalion wid Wenbbcabion of the
waody, herbaceous and moss species
in the sample unit

b) three lagers:  wood subdivided i
high level (= 10 m)
median level (3 - 10m)

o lowvel (=23 m)
herbaceous
THINSS

¢) [ield ubservation

oy observations in the 18 mradios plot fo
woly spoctes and in the 9 m rading
plot for herbaceous and moss species

E} Forest structure

Stand
peuplemeant)

a) classification of the slructure of Lhe
sampied stand

by elght tvpes :
high forest with T level [layer)
high forest with 2 levels {layers)
unaven forest
plantalion
o forast
coppices with stumlard
coOppices
undeined siruciure

) field observations

d) vbservations  reabized (o the
neighbourhood of the sample woit (in
the stand which includes the samplas
ploty, to be related o the observations
on Lthe acoal plots.

slrucfure  (diruciure  du

Srand tye (T de peuplemernd)

u) classification bascd upon speaies inths
stand

b} ten types: stand with
beech
nak
precious bardwoods
mixed or nthers kardwoods
SPrULS
Donrglas fir
lurch
ming
mixed soflwoods or other snftwonds
poplar

¢} [ield obssovations

d} classification based upon an eslinalion
of the proportion of ditferent species
which are growing in the stand,

e catting (Mise i blans)

i} specific observalions for the clear
clttings

b} vollected data;
time since cutting
stand age al the cutting
cutting cauges,

acrmial age (exploitability age)
premulurs cutling

cutting after storm damages
uther causes (expropriation, ..}

o) fiald nbesrvations

o} -

lmmplate gog (Fide fotof]

u} vhservalion realised when the samples
unit is completely located in a gap (=
clearing in 4 stand)

by eollecred dara:
species of the surrpending stand
stand age
probably causes of the pare:
silvicalture (bad cutlings)

SLoTm damapcs
diseases
oiher causcs
.} field ohservations
dl -
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Stand regularity [(Régularité du

v nen)

a) uniformity and homogeneity of the
stand from the point of view of the
stoms distribution an the field

b} four classes:
ragular distribution of the stand (good
distributivn)
iraguiar density (had distribution of
the stems i the stund = gaps, high
densities, ...
maps in the stand
high densitv in the stand

¢} ficld observalions

i) dara collected in the stand where the
sample unit 15 located

Semmple unit structure (Steucture de Dunitd

& échantillonnagze)

a) classification of the sampla unir
slruclure

b eight classes :
high forest with one lovel {layer)
high forest with two levels (layers)
unaven forest
plantation
woung Forest
coppice with standards
coppice
undefined slructurs

) field obsarvarions {on the sample unit)

) ostruclure independent of the
surronmding stand stmctirs

Somple writ fvpe (Tvpe de [ unie

A Echantillonnage)

i) clussificalion ol the sample unil based
upon the forest specics which are
idendficd on the sample unit (measured
trees)

b} ten types: sample unit with
beech,
ok,
precious hardwoods,
mixed ar ather hardwaoods,

Sprucas,
Douplaus fir,
larch,

pine,

Country Repoet for Belgium

miged or other soflwood,
poplar

e} elassification based upon compuler
definirinns (basal area species)

) elassificution mdependeol ol he Lypu
of the surrounding stand

Forest species (Espices forestiéres)

a) forest specics identification of each
mcasured roe

by identification of 33 hardwood species
and 13 sofowond specics

) [teld phservations

d} rare or non-economic species classitied
ay “other soflwoods™ or “other
hardwonds”

F) Regeneration

Srard regencrarion (Régéndrarion dans le

preaprermen]

a} deseniption of the natural regeneration
iy the stand and estimation of the
possikle necessicy o repenerare the
stand

b} fonir catepories:
resreneralicn in progress (eomd [or he
futare)
realised (exisung regencration)
none (o regensration in the stand)
should o present (ofd sand without
regeneration)

c} ficld ohscrvation

d)) observation for the three main
FEFCTIETALnn APacies

Regereration on the sample uni

[Rdgdndraiion sur ! unid

d ‘Eokantillonnape)

a) stocdy afthe narmral regeneration on the
arcd of the sample unit

b} three steps of development for the
malural regeneralion
seeedling (semis) (height less than 1.5 1m)
thickel {Tourrés) (height more thar 1.5
m, girth at L3 m < 10 cmt)
saphng (mulis) Cherght rmore than 1.3 m,
eirth hatargen 10 and [9cm)

i) field observation

i) nbsarvations and maasurements for the
thires main regenerztion species
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() Borest condition IT} Aceessibility and harvesting

Stand  feolth (Eral suniaire du
PEunienEnRef
w) ebservalivn ol the global health stale of
the whaels stand, according to the
presence, the freguency and the decline
degrees of trees
k) =ix stand categories based upon the
diseased wess oumber |
= nn diseased tree
- digeaged trees: rare and dispersed
= dizsasaed trees: rare and grouped
- disensed trees;
25 ta 3) % of the stand
30t 75 % of the sland
T5 %a and more of the srand
¢] field observations
i) observations to correlate with aerial
photos which were realizcd Far forest
decline study; idencification of the
decline cansas ({insecrs, funpgi,
undefined) and ol the decline
development state (initial, progressive.
final, all stales), ...

- foresls {more than 100 ha)
= wonds belbween [0 and 100 ha

Exploiiation conditions (Conditions

i ‘exploitation

a) estimation of the stand harvesting
counditions based upon the joechunisution
pozgthilities and the distance to a road
which can be wsed by a truck

by thrae types af conditfions:
ey ([lad Deld, hoard soal)
clifficult becange of the slope or the soil
impissible
estimation of the mean distance to
access Lo a road for tuck

¢} field abservation, map measureiment {m}

d} the distanee iz measured from the plot
cefitre

I} Attributes describing forest ecosystems
J) Non-waod foods and services

K} Miscellanenus

2.1.5. Forest area definition and definition of *Other wooded land™

Wooded area arc considered and inventoried -

- small woods with arca between |0 arcs and 10 ha.

Here i3 no crown cover specification: as the inventory s hased upon a systematic
grid which is applicd on coloured lopographic IGN map, all the sampling paint
included in the green coloured arcy are considered as wooded points,

Forest edge is defined as the right line between cdee rees and doces not follow the
CIOWNS COVErs,

The general aspect of the point and his localisation {town, village, near a big
house or a castle) tend to consider this point as *park”,

A sampling point located io forest area is considered as productive or not
praductive point it there 18 orowing trees or not on the sampling unit.
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The non-productive forest points are :

- fircbreaks
- forestry ways and roads
- unforested area under electric lines
- natural or artificial meadows
- washe urea
- heaths, peat bags, miry and marshy arca
- slopes and banks of ways, roads, train lines located in forest area
- gquaries in forest area
- nuseries
- arboreta
ponds and rivers.

The stands with a width lower than 9 m are considered as lnes and invenloried with
a specific mathodology,

Poplar stands (clumps or lines) are inventoried scparalely. Forest species lines are
also considered in the inventory.

Arc not sampled the following wooded area, which have no productive function:
grounds, urnamental alignments, hadpes, lonely trees, Christinas trees plantations.

2.2. DATASOURCES

A} Field data

sample plot: general and administrative data
soil and vepetation data
dendromutric data
arca eslimation
B} (uestionnaire

not used.
() Acerial pholography
(only used if available)
- company Walphot S.A.
- seale 1:25000 or orthophotoplan 1:10000
- infrared colour
- last survey: 1989
mstrument’ COMMOn Aerenseops
- incomplere air cover
- cast per photo: & 1200 Belgian (rancs

D) Spaceharne or airhome digital remote sensing

not osed
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E) Mup

- "Inslitut géographigue nalional ™ 105N,
Abbaye de la Cambre, 13, B-1030 Bruxelles
Cdate : from 1985 Lo 1995
Lscale: 1:23000
. Ivpe : lopugruphic map printed (multicaloury
- "Division Nature et Fordls™ (Ministére de la Reégion Wallanne).
Avenue Prince de Ligge, 7, B-5 100 Jamhes
. date: firom 1980 to 1993
. seale; 123000
. type; forest mnap [or ownership

F) Other georeferenced data

nat used

23 ASSESSMENT TECHNIQUES
2.3.1. Sampling Frame

The inventary covers the whole forest of Wallonia, independently of ownership and
forest kind. As there is one point per 50 ha wooded land, neacly 10,600 swople unils
are locared in Walloon forest

Some of these points (abeort 1 percent) are not accessible for different reasons |
relief (high slopes), or impossible approach (point located on an island).

2.3.2. Sampling Units

Field sample plots

- Sample unit composed of four fixed areu circular concentric plots |

rading of 225 m : regeneration {xirth - 20 cm)

radius af 4.5 m : high forest with girth from 20 to 69 em (at the level 1.5 m)
coppice {all girths)

rading of ¥ m - high forest (girth between 70 to 11% em)

radive of 18 m high forest with girth of 2120 cm

- Fach plot area i= caleulared from the relation 8 - e cos o

5 = area {m?}

= plot radies (m)

it = slope (degree)
These sample plots are circular on the field: no slope corection is realised vn he
ficld but is calculated by computer procedires.
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- Detarmination of an “plol cxpansion factor™ to ha tor each plot

et =14 O00S
4 = plot area (m?)

- Permanent sample unit materialised by a metallic stake in the soil located al the plot
centra: 4 trees colour marked (“witness trees”); numbered from 1 to 4 from MNorth Lo
West, All the measured Lrees are identified by their distance and azimuth from the
centre.

- Systematic distribution of the sample units based upon a rectangular gird 1 km*0.5
km (| km W-E and 0.3 lan N-E axes).

- Sample unil centre located by a compass approach from & permanent field poing
L azimuth is measured by compass and the dislance by a “lost cotton yar
measurer™, The covered distances are corrected according to the slope if necessary.

2.3.5, Sampling Desigms

The sampling used in the frame of the Forestry inventory of Wallonia is a systematic
sampling. N sratification has been defined,

It is important to note that no clusters are used but single plots localised at the
knots of the grd.

Aerial photos study is independent of the field work and will only be realised il
the necessary documents are available.

The main vhjectives of the photos study are: stands cartography, ares estimation.

2.3.4. Technigues and lethods for Comhination of Data Svurces

At this time, there is no combination between data obtained by aerial photos and by
maps and feld measurements.

(515 is neverthelass used for combination data found on maps with these collectad
in forest:

- provinGs

- foresr remion

- ecological zoning

- coordinates 2 und Y

- gity or village

- ownership (for public forests).
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A.3.5. 5ampling Iraction

Diata source wud sanpling propartion of represented mean anea par
unit forested arca covered saunpling it
by =ample
field assessment area smnple 0.0 % 5l ha
nlots

2.3.6. Temporal Aspeels

Inventony Time period of  Publication of  Time period  Reference data
cyele data results between
A55Cssment ASSESSMEnTS
15t IFW [O7% - 1983 1084 - 1980
2nd IFW 1994 - 2003 2004 10 years 1904
[permanenty {expected)

2.3.7. Data Capturing Techoiques in the Field

Mata vecorded on tally sheets in the field and edited by hand into the compuler al the
office.

ZADATASTORAGE AN ANALYSIS
Z.4.1. Data Storage and Ownership

The data are stored in 4 data-base syslem al the “Ninistére de la Région Wallonne™ “Direction
Genérale des Ressowrees Naturelles el de 'Environmement”, “Iivision de la Naturee ef des
Forés”, Namur (Jambes) wiw 15 the owner of the data.

{Plione: +32 81 32 12 11, Fax: +32 81 32 12 63).

Itis possible to ask for the resulis ol the first invenlory at the FUSA G, Gemblonx, Prof,
I Fondeux, Phone/Fax:+ 32 31 62 23 01, Eipail: “rondewsf Gary ae.be™,

242 Database Sysrem Used

The data are stored in an ACCESE database (installed on 2 PC computer).
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2.4.3. Data Bank Desizn

The Dyara Bank | esign is presented here.

TATZO0ORE
== CARTELGH
= %° DE PLACETTE
[ ETAGE
. DODE LESLHCL
I CATERONGE
CARACTERIETIOUES DE LA FRACLTIL MHL
CARTE G _— VAL
WL PMLALFTE R iz
H* CANTONHEMENT by
H” BRCVINCE
DATE DE MESURE =
NELIRES RERALT ET FIN Letatsin E i T
COSRUONHER ERSFHCE MAHE L FUT A ARUIL DARE LA LU
COORDOHMEE Y _[+ LARTE IGH —';I r—;- CaRTE FId
LauALLIL Lo +*TIE PLACETTE o B® EVE PLALELIL
THPE TIF PROFEIETAIRE ETAGE J I:—:r- ETAGE
MNTRICULE PROFRIETALRE r = CODE ESSENCE 1‘-._: e COTIE EREENCE
W MAREIT ALY [ WUMERD BE L'ARBRE
MUIRLAGL CLASSE AGE {3 Al CIRCONFERENCL
TAILLE I MALSIE CLASSE AGE {10 ARKS AEIMLT
TYVEE DE POINT HOH FORESTIER HHA TIETARCE
TYPE BE FOINT FEUPLLEAIL LA QUALITE
TYPE Dl FUIAT HECRS FORFT %hen GHA HALTELR, TOT AL L
¥ T'E [ FONT KO FRODUCTIF VR AL TLUIL, RECOLTE
TOPIGHEAFEIE WHAZ HALTENR MARCEAHDY
EXPOEITION WEIAD
PENTE HAITENR CHAMIKAHTE]
ALTITUOE CIRE DOMIMHANTE —_— .
STRUCTLRE DU BEUPLEMENT CIRG MUYENKL RENSEIGHEMENT E55LMLT
TYPE DE PEUPLEMERT [HLICL BF FERTILITE
PAISE A BILANL . ENSLHIL A= CODE ESSENCE
&GE KOM ABRZGE
oL Rl
G '::“Js': ) FRSEICE Dkl LE TAILLY ConE FQUATION 4~
CALSE | o CANTEIGN
REGULARITE —I e e EtacETTE
NEGERFRATIM % (NIDEESSENCE ARBRE DARMELE TALLLIS
LAY MAK UM HEA CARLTIGH
STRUCTURE (PLACETTE) WELA % F*TIF FLACETTE
TYPLE DL PLUPLLMENT (FLACFTTE} CODE ESSENCE
CIRCUNFERENCE
 REQEHERATION — -
CARTE IGH
— 1" DE PLACETTE
CO0E REGEHERATION ESUATION
CODE EFSLMNUL 4— B
HIPBRE OE TIGES ﬁ:;gﬂjyﬂ"_i—
s i E O 4 ®
'PTII..REE.‘\!‘T'.R\JE AE AT i b

ras A METIE
FasAMETRE [
FARAMETREE
B A MTTRE 7
PalAMETRE G
PARMMETRE K
FARMMETRE |

2.4.4. Update Level

For each sample unit, the date of dala collection is available. Until now there s no
reference date and the data are nol updated to & common paint in time. They refiect
the situarion ar the time of assvssment (the new inventory has started only bwo years ago).
Crroe estimate 15 not published,
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2.4.5. Description of statistical procedures used to analyse data including procedures
[or saupling ervor estimation

a) Area estimation

Area estimations are dealing with forest units idemtified on a map or a photo but also
with some particular resulets like the area distribution according to the age. Tor this
reason, the adopted area estimation method is dot-counfing or point-counting,

S =nah

whers 5, = area estimartian (ha)
n = number of dots within the area
aand b = lengths of the grid anit (hm = 0.1 km}

A% we use a systematic dol-grid, the standard error cannol be cstimated sccording
to the peneral rules of the random and simple sampling, We bave to take inle accounl
the form of the area bul often we have only the coordinates of the poinl located
ineide the area to be cstimated, We gse the BOUCHOMN s method (1975 detived from
the MATTERONs theory (tegionalised variables) and confirmed by PERROTTE in
1981, (See especially BOUICHON, 1. and TOMIMUIRLA, 5. (1979 Comparaison des
mesures de surfaces par comptage de points. Annales des Sciences Forestiéres
36(4): pp.A21-330)

I (11 I'Nz _ M
SR e
where= o —standard error (%)

n — number of dots within the selected area

M, = values obtained by sepavate addition of the number of
herizontal and vertical grid unit sides located along the perimeter
of the area fonmned by all the grid units build around the selected
dots. ™, is the larger of both values,

The best way is to give an example.

{ 2 4
1l e e3f 3 [4e [3
H hl—-—n—,__ -
24 e ® ® @ [6
iy} f 7 i
In this case, we bhave
n=75 i 7
.o oo e b
5"=?t|.|'.:l G=—?'—1|I||ji;lﬂ.3ﬁ5?=]3%
N -8 2
N, 6
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b) Agerepation of tree and plot data

The aggregation of single tree data is done by weighting each single lree atibute by
its plot expansion factor. As we use concentric sample plots, the plot expansion
tactors are different for cach sub-plot and take into account the slope a

Girthat 1.3m(c}  Sample plot radius Plot expansion {aclor (w)

< Zhcm 235m 628.% / cosio)
200 - 69 em 4.5 1572/ cos(uw)
0= 11%cm & 3930/ cos(u)
= 120 e 18m 9.824 / coslo)

The total values for one plotcan be caloulated by summing the single tree attributes mulriplied
by their plot expansion factor. As an example, the estimation of'the volume per ha VEIA for
the sample ploti is computed as follows

VHA, = 2 vy Wy
1

wherev. is the volume estimarion for the tree | of the sample plot i and wij is the plot expansion
factor for the tree j of the sample plot i,

In the same way, we can compuic the arithmetic mean girth for the sample plol 1 :
E| = l’cij wij -'rzwjj
3 ¥

¢) Estimation af'total values
From n points selected from ur database according to different eritoria, we can compute the
various mean values (WVHA GHA, NHA with their standard errors

e (-9

?_;Z}ri a£=|l_:1(n_1}
as cach estiimation gained from the different n points has the same weight. The total vatue for

the area S is estimated as follows

Yur =¥5,

As far as we can consider 37 and 5, 25 independent variables, the standard crror of'y,, van
be compuled as

& —.'l,'lu1 62 +638+6; ¥

aml gt.m.rdll} sullphﬂed as
= ,ulr SI 5‘ ;-.-'
d) Estimation of ratios

As all our estimarions (valume per hu, number of stems per ha, ...} are linked to the
centre of the plot (point sampling), we never have an estimation of ratio. As an



EFICS Study 4a

s a random variable which takes a different value for each plot depending on the
conrdinates of the centre of the plot. It i3 not the estimation of a ratio, For the other
kinds of ratin like proportion of two araas, the information on standard value s given
only for the area, not for the ratio

2] Sampling at the forest edre
If necessary, the centre of the sample plot is shifted in such a way that the whole plot
is just included in the stand where the centre of the plot was initially located. When

it is not possible (stand too narrow), the plot area is adapted and the plot expansion
factors arc corrccted (very rarc situation),

f} Estimation of growth and growth components {maortality, ent, in growth)

Mo delinilive decision has been taken on this subject. In fact, our permanent forest
inventory has started in 1994 wilh a 10 vears perindicity. The next oceasion at an ald
place i3 planned in 2003.

g} Allovation of stand and arca related dala to single sample plots/sample points
W have chosen the “poinl decision™ as we can move the centre of the sample plot
in order to have the whole plot in the same stand, it is not necessary o assign

information to a proportion of the plol arca. In case of scveral specias {(mived stand),
infoonation is distributed in proporlion of the basal arca of cach species.

h) Hietarchy of analysis: how are sub-units treated?

Many selections of points can be produced according to the species, the kind of
owner, the administrative division, ... but also the age, the allilude, Lhe slope, the
mean distance to the nearest road or the fmportance of damage. All these kinds of
selections are treated as a whole. The only problem is lo ageregale enough points
get relevant estimations, Generally, 30 sample poinls are considercd as a minimum.

246, Sofoware Applied

Home made software developed with M5-Access

2.4.7. Hardware Applied

Dty capture: paper sheet

Dala storage: PC peotium (00 Bbz, 16 Mega RAM, 1 Giga 1D
Dala anabysis: idem

Operating syalem: Window

2.4.8. Availability of Dats (Raw and apgregated data)

Alldata can be available for anyone with the authorisation ofthe Walloon Region, The database
cannat be consulted dirgerly bur results tables can be obtained from the [FW service,
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For special requests with specific analysis andfor program, costs will be added to
lhe user,

2.4.9. Subunits (Strata) Availahle
Results are available for the Walloon Region, the five provinces and for the

“cantonnements” {units of the forest administration). It is possible to obtain results
for forest regions, cities or villages (if these contains enough sample unitsh

Results are also available for other eriteria, by example: ownership, structure and
type stand, forest species, age, slope classes, soll types, wood quality, girth and
heizht or productivity classes, ..

&1l the information, observations and variables collected may be used as selection
criteria to presenl results,

2.4.10. Links t¢ other information sources

Topie and sputial Agefperind Kesponsiole  Kind of data-set
structure availabilily aAgency

maps for puhlic pernansnl DT map

avnership and

cantonnements

maps for provinces, permancnt TG map

cities, villapes and foresl

regions

2.5 RELIABILITY OF DATA
1.5.1. Check Assessiments

Mo field checl,

2.5.2, Error Budgeats

Only statistic errors are considered and estimated, Classification and measuremenl
errors are not included in the worl,

2.5.3. Procedures for Consistency Checks of Data

When the data are collected on the field plot, a first check is realised by the field
team, in order to verity ifall theinformation, observetions and measures are collected and are
coOrrect.
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A new control s done at the office when Lhe tally sheels arrive from the forese:
data s recorded in the database and just afler this operation, a new complete checking
is realised by another operator so that all the data arc verified one by one to eliminate

recording errors.

Some procedures have been intreduced in the seftware in ordar to detact possihlea errors
(especially for measuremnent afiributes) by searching limil values and by plotting correlared
variables,

2.6. MODELS
2.6.1, Valumes

a} Ctline of the mndel

Yolumes are calculated from volume tahles created for 13 main species. For the other
species, the most suitahle is chosen, The valume is the solid wood volume of the
stem aver hark {until 7 cm diameter af the srem). Branch valumes are not included.

Three volume tahles are used ¢

volume table bascd upon the girth at 1.5 m level
volume lable based wpon the girth and the dominant height
volume lable based upon the girth and the total height for each tree

The single tree volwine equativns have been poblished in 1983 by “Fes pressar
agronomiguey de Gembloux™ under the Llile “Tarifr de cohame des arbres et des
peuplemenis forestiers”™ and signed by DAGNELIE P, PALM I, ROMNDEUX I and
THILL A.

e Main species Species treated a5 muin species
1 Freach Homhbeam, others hardwoods, hazel, elders
2 Birch Aspen, Willows
3 Sculs pine All pines
4 lIm
5 Wild cheery Walnut cral wee, pear tree
i Lasch
I Ash Sarb
B Syeamare maple All maples, line
e Spruue Stick spruce, Tsuga, Thuya, Cypress, other condferaus
[0 Dousias fir All firs:
I Red aak
12 &k Alders

13 Poplu Al poplus
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B Overview of prediction errors

Mo model,

) Data material for deviation af model

Y olumes tables constructed from measurements of nearly 7,000 (exactly &R0 frees in the
Walloon forests (DAGHNELIE eral | 1983 p 150,

d) Method applied to validate the model

Dnie to the larme quantity of messurements, no validation has been conducted with
external data

2.6.2. Assortments

At slund level, assortment volume tahle is available for spruce (according to the
sland mean giith) (DAGNELIE, PALM, RONDEUX and THILL,, 1988 Tables de
production relatives 4 I'épicéa commun, Los presses agronomicques de Gemblowy.
123 p.). At tree level, various assartment volume tables are available for all the main
species (12} (DAGNELIE et al., T985)

2.6.3. Growth companents

Site index for two specics is identified, based vpon age and dominant height of the
stand (reference agc : 530 years),

Yield tahles are uscd for spruce and Dounglas fir, as “stands models™
Referances:

for spruce: Dugnelie, P, Palm, R, Rondenx, 1. & Thill, A, 1988, Tables de
production relatives & Pépicéa commun, Les presses agronoimniques
de Gembloux, 123 p.

for Douglas fir-Rondeux, |, Laorent, . and Thibaut, A, 1991, Construction d"une
table de production pour ke dusglas (Pseudotsuga menziesii (Mirb.}
Franco) en lelrique, Les Cahiers forestiers de Gembloux 3, 25 p

2.6.4. Torential yield

The method iz defined for spevics lreated in even-aged stands. “The needed information
are area and volume per ha for all the age classes, growth model like yicld table and
a silviculture model riving the proportion of clean cutting for sach ape class.

Our method is deseribed in HEBERT, I and LAURENT, C., 1995, Estimation de la
dispunibilité de la ressource forestitre. Revoe Farostiére Franguise 47 (3) pp.372
580.
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2.6.5. orest functions

2.6.6. Other madels applied

Single tree model is available for beech.

L INVENTORY REPORTS

2.7.1. List of published reports and media for dissemination of inventory results

[nventory  Yoar of
publication

Ciltation

Lunguese [Hsseinin

afiom
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First TFW 1981

1982

1983

1983

1984

1984

1984

1983

Principaus réaultats relatifs 4
Pinventuire des mussils [orestiers de
la provines da Ligge. FRAGE,
Gemblouwx, 47p.

Principaux séaulrats relatifs b
Vinvenuire des mussfs forestiens de
fa province de [oxembour FhA G,
Gembloux, 64 p,

Principans résultats relatify &
Pioventaire des massifs foresticrs de
Ia provinee de Namur, FRAGH,
Genbloux. 85 p,

Principaux résultals relatifs a
lioventaire des massifs forestiers de
la provinee du Hainaut ot du Brahant
Wallon. FSAGx, Gembloux. 47 p.
La pessiére wallonne en chiffres.
Bull, Soc. R, For. Belg. 91 (3): pp.
HY-9H

Principacs résilrans relatifs 4
Pinventaime des massits foresliers de
ta Région Wallonne, FEA G,
Cemblousx. b8 p.

Ciiite méthodoloriqoes de
Pinvenlame Forestier Wallon,
FSAGH 170 p.

Chrelques considérations chitfrées sur

Ia Tordl [evillue wallonoe, Annales de
Gemblons 92 pp. 111-125

French

French

French

Frinch

French

IFrench

I'eench

French

printed

princed

prmked

printeid

printed

printed

printed

primfed
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Couniry Heporl [or E:l:]giuu:

1935

1988

1961

Second 19494

IFW [oew

sines

1994)
1984
1595
L096

Cuelques statistiques récentes sur la Freach primted
Foréd wallunne, Bull. Soc. B, Tar,
Belg 93 (1)1-22

Considération sur 13 seritetres French prizled
actielle des hétraies en Ardenne et

Bagion jwassique (Implications en

matidre de trartcment sy lviceds).

Bull. Suc. Roy. For. Belg. 35

{6):279-297

L.a pessiére wallonne : son évolulion  French printed
entre 1980 el 1990, Sylva Belgica
199299 (4):7-14

Comparaisen de plusienrs fypes I'ranch princed
dunités d'échantillonnapge duns Ja

perspoetive d'un inventaire forestier

eégional. Farastry Chronicle 70

(33310

L'invenraire torestier régional French printed
wallon: bréve présentation

méthodalegique. Sylva Belgica 101

(6)9-16

['inventaire foreslier régional; un French printed
putil de développement régional,

Wallonie, 33:3-8

Inventaire des Ressources Ligneoses  French printed
de Wallonic. Guide méthodologique.

Faculté Universitaire des Scicnoes

Apronomiques de Gemblows,

Gemblowx. 208 p

2.7.2. List vl contents of latest report and update level

Reference of the latest complete tepart {which cenlains results about the whole
Wallonia): Principaux résnitars relatifs & I'inventaire des massifs forestiers de la Région
Wallonne. Faculté des Sciences apronomiques de Gembloux, 86 pp. [1984).

Chapitre
1

In Ll kA

O L

L

Titre MNombre de pages
Présentation générale 2
(Caractéristiques péncrale de I'inventaine 1
Matnre des données récoltdes 1
I'raiternent ct cxploilations des donnges 2
Diétermination et contrdle des surfaces boisées 13
Quelyues résuliats tvpes relatits 4 Uinventaire 4l
Conclusions 2
Biblipgraphie 2
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2.7.3. Users ol the resulls

Main users of the resulls of the inventory:
- "Division de la MNature et des Forlls” (foresiry administration)
- industry:
paper mills,
panel factories,

sawmills
- members of the forest sectar

- private expetts
scientific members (research centres and (eaching faculties).

Main guestions are put by the industry and the lorcstry administration.

28 FUTURE DEVELOPMENT AND IMPROVEMENT PLANS

The new Walloon forest inventory is planned to be realised between 1994 and 2003, The
data collectad and analyses procadures will beslightly modified but no important change wifl
bemade in anext firure. The checking ot the field assessment by an independent tearmn will be
orpanised.

The realisation of the inventory is puaranteed by a regional act,

9. MISCELLANEOLUS
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THE FLEMISH REGION

. OVERVIEW
1.1. GENERAL FORESTRY AND FOREST INVENTORY DATA

Total Flemish area; 152,73 ha with poplar
128,577 ha withoul poplar
Pruportion of forested land: 11.3 % (9.5 without poplar)
Main tree species: hardwoods 49,562 ha (32.4 %)
poplar 25,153 ha (16,5 %)
softwoods 33,608 ha (35.1 %)
mixed 13,339 ha (1000 %)
hare terrain 9,069 ha (6.0 %)
Average volume per hectare: N.A.
Average increment per hectarc: LA,
Crwnership proportion: public forests: 35,856 ha{23.5 %)
privale forests: 116,874 ha(76.5 %)
Mumber of inhahitants per hectare forested land: 38.4 (45.6 without poplar)
Average size of a siand: MLA.

Mame ot the survey:  Furest inventory of the Flemish Region
{Bosinventarisaric Viaamys Gewesd)

I"irst assessment: First field daga collected 1 January 1997

Area covered: Flemish Region

Enstitutes and vrganisations involved in the asscssments.
Faculty agricultural and applied hiological Sciences, University of Gent
(Belgium)
(Facnlfteit Landbowwkundips en Toegepuste biologische wetenschappen
Rijk Universitait e Gent)

12, OTHER IMPORTANT FOREST STATISTICS

See jtam 1.2 in the reporl for the Walloon Region.
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2. FOREST INVENTORY OF THE FLEMISH BREGION

(Bosinventarisatie Vlaams Gewest)

The following information comes out the publication “Concept bosinventarisatic
Viaams Cewest” (Fzo. Landboowkundipe en Toepepaste binlogische wetenschappen,
Cient, Juh 1993, 80 p.)

2.1.1. List of altributes directly assessed
Atlribute Diata source
Date of the assessment {oprametissin) {field)

yeir (fear)
manth {madand)
duy (dag)

Administrarive dara {ederisiratisve gemavens) {man)
rravines amd lovality (province en gemesnie)
administrarive district {Sestemming)
function {bestemming}

iZnwnership (efgemaarscaragarin}
stale {sraat)
region {gewest)
Trovines {provincie)
locality {gemesnte)
other public owners
(overige publickrechielyhe eipenaars)
private {privd)

Stand tvpe {opstand foe) ([iedd)

hardwoods (faofons)

satbwoods (nealdhoud)

mixed hardwoods (gemmengd logfhout}

hare torrain (vovers recenlly harvested sreas,
as weil as fire-devastated blocks ar simple
harc zoils) (fe bebossen opperilaiden)

open area {includes areas of a forest complex
having no limber production [unclion)
{overige opperviakten behorend o het
bevedomein)

Age and development state i field)
(feeftird and onowinikelingsfose)}
age classes:
0
1-10
Li-20
210
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41-60
1l &)
81-100
Tid1-120
[21-140
141-160
= |60
imewven aped
duvelopmenl sleps;
null step or deforesied arca {onbedost)
birst step (Fomgwasilol complete cover (height= 2m)
second step (#ohiwar) from complele cover w7 cm dbh
third slep (siookfoud) 7 em = dbbesld em
forward step (Socmbaut) divh > 14 em

Struclure (ririctur)
gl forest (hooghows) vertizal: 1 or mare levels
horizontal; individual, in groups, homogeneous
coppice with standards (middelhout)
capplee (hakfour)
10 be determined {= bare terrain) {te fepmalen)
not applicable (= open arcaz) (riet van loepaysing)
Crown cover (sleitingsgraad) {ficld)
=143
173203
=13
nol applicable {nief van fogpassing)

Mendrometeic measires and data {field)
{dendromeirische pryeveny)
tree coondinates (coordiraten van de boom)
lrew species (boomsoort)
pirth at 1.5 m {mmdrek ap 15 m)
level {s/ade)
height {tateie honsta)
burk thivkness (yoforsdiide)
branch fres height (tafbafe sromdengin)
Cuppiee (Rakhout)
trese species {(boamsoort)
pirth at 1.5 m (emirek op 1,3 )

Coppice with standards {middeliour)
same data 25 high foresl and coppice
DRegeneration (verjonging)
treg specics (boomyaord)
regeneration type (verjongingswiize):
natural
artificial
el
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number of stems {aantal boror):
< 300
500 - 1499
R - 2494
2300 - 4599
5000 - 9999
= 10000
mean height (gemiddelde haogte):
=30
50-100
[EH AR b4
130 - 200
= 200
distribution: mdividoal, in groups, homogeieous

Cualiny {dwaliteit) {field)
four clusses:
A cabiner making
{schil- en fincerhout, meubelhour)
B joinery (constracticfon)
Cindustry {frdustrizhons)
D eejects (pmlphomd, spaarcders, brandhout)

Vepetation {vemelalie nye) {man)
data collected on vegetation map
Sitg conditions {standpiaai)
suil bype
exiure (rextinurilanse )
dradnage (dramegeliugse)
profil (profielontwitdkaling
data collected fram soil map (vegevers van bodembaart)
tnpngraphy (fnposearia}

altitude (hoogteligying on map [topographic map)
shope (halling) o field
pxposure (eaposiie) o field

Health state (geramdheidrienstand)
data collecled by “Ireitfunt voor Bosroww en
Wildheneor™ (grid of 1%4 km)

Social funetion ol the forest

accessibility (foegantelifbheid)

OPCTUNE [apering)

relaxation infrastructure (recreatiove fafrastroc i)

waste (afval)

penetration of the forest oot of the paths
[ herreding buiten de paden)

enclosures { omheiningen)

proximily ol coflve sheps, riding schouls, sporl clubs, ...
[rabiffeid van hovecn, maneges, sportclubs)
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2.1.2. List of Derived Attributes

Irec paramelers [boomparameiers)
wean girth (pemiddelde omtzak)
rnean height (pemiddelde hoogie)
wnean bark thickness (geniddelde schorsditie)
mean hranch tree height (semiddelde akvrye stamivngie)
Stand parameters (bestardsparamelars)
numher of stema (M) (ziamial
girth distribution {sromtelverdaling)
<19 cm
20-29 cm
30-39 cm

14 = 149 cm
150- 159 cin
=159 em

Dain collecled from
basal area ({3} {hestandserandvlak)
dominanl heighl (demrante Aoogie} (Hdom)
timber volume (weridiours valume)
caloulated from volume tables

Dreadd trees {dood fiour)
nummber [manial
mean girth {gemiddelde amirak)
mean heighl {Femicdelde hovghis)
2.1.3. Measurcment Rules for Measurable Attribntes

See above or not available.

2.1.4. Definitions for Attribotes on Neminal or Ordinal Scale

See ahove or oot available.

2.1.5. Forest area Definition and Definition of “{hher Wonded Land™

Forest aea |

area = 50 ares
width =2 23 m

cover = 20 % (excepted for clear culling or [oresl damages),
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2L DATASORCES

A) field: see above

B} Questioonaire: not used

) Photos: orthophotoplans scale 1:3000 infra-red colour
I} Spacebumne or aithorne digital remote sensing:; not used

E) Mups : maps realised by the Flemish Region mapping (“Boskartering var her
Flaeamse Gewesi™ :

. map (base map) with administrative boundaries, roads, ways, ...

. stand type map

. stand developinent map with development stage, crown cover, slruclure
. ownership map

5, topographic map

L O

Map available in digital or analogue formal (reale for 1:5000 to 12250009,
Ey Other georeferenced data .

soil maps {1:20000},

topagraphical maps {1:30000),

lanet nse planning map (1225000} {pewesiplanmen) {maps with indications of the
function/destination (bestemming) of the land, for example agriculture, forestry,
residential area, nature reserve),

vegetation map (128000} (blologische waarderingskaart)

23 ASSESSMENT TECHNIQUES
2.3.1. Sampling Frame

The invenlory covers the whole forest of Flemish Region, independently of ownership,

2.32. Sampling Units

3 circular plots ;

1} =225m £

seedlings with 20 l:ll'prl total heighl <2 m
A r=43m ¢

coppice

rrees with girth at 1.5 m < 22 cm and total height = 2 m
1 or=18m

treas with pirth ar 1.5 m 2 22 cm and total heighl = 2 m
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2.3.3. Sampling Desizns

Two phases are proposed

phase 1; wooded/non woodsd area classification [rem “Vlaams boskartering” maps
phase 2; field work an the points localised in foresled arsa, Geid of 1 km*0.5 ki,

2.3.4. Techninques and Methods for Combination of Data Sources

Uze af a (GI5 ARCINFO and & database management system,

2.3.5. Sumpling Fraction

Grid ol 1 kin*0.5 ko
Proportion of forested area covered by sample: (L1 %
Fepresented mean area per sampling unit: 5i ha

2.35.6. Temporal Aspects

Three field teams together for a threc-years data collection,

2.3.7. Data Capturing Technigues io the Field

A Microflex 3500 field computer will be used.

Z.4. DATA STORAGE AND ANALYSIS
2.4.1. Data Sturage and Ownership

Data are stoved in a data base system

Cramership: “Afdeling Bos en Groen™ (Flemish Furestry Conunission),

2.4.2. Datahase System Used

Itelational databasc.

2.4.3. Datsx Bank Design

Seetable next page.



. r, procvlak
. aanpekocht
- datum

Reheersoverdracht

or proetyvizk
. begindalom
. einddatum

Socigul

. or. proatvlak

L Aoegankelnkcheid

. entsluiting
parkeeremeinen

, 2ibanken

. izlichtingshorden

iz en speelweiden

. picknickzones

L vijvers
. wildparken
beirlearEanee derd)
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. cafeieria
. Informatiecelram
. afval
Fetreding buiten paden
. Emhenineen
. habijheid horoea, e.d.

wandelwepen, fictspaden, .
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Alzemens kenmerken Haoghoue Procloirsel A3
. nr. proefvlak . r. proefvlak nr proefilak
nr MCii-kaart o werluzle struclour ar, boom
_datun | . horzontale structcur ML
. begin fuur} . gemid. atntrek . ulstund ot het centrum
TR TR . gemid, hoogte . boamsoorn
. provincie panid vrije st lengbe mirek
. Bemeene . dumninte hooit . totale hoopts
. houtyvesserij . memid, schoredikite el {levendidooml)
. baswishiesg , srameal L Elaps
. bestemming . stamtalverdeling vrije starmlengle
sipendomscatezarie . besstendsgrondvlak stambwaliteit
Ceigendomslype werkhoulvacrisa) sehorsdikie
. bestandstype soilhaetl venrrasd
leefijisiclasse . voorrasd kewaliteit A Proefiickel A2
. antwikkelingstase voerrazd kowaliteit B ne. procéviak
, structuur waorraed kwalitert C nr. baom
sluitimgsgrasd - wonrraad kwaliteit 7 . arimut
staarr ol eloes] kool alytaned tod b=l cenlimm
. — , pemid, omerek dood hout hoarmsnor
Aanpekncht - pemid. hooste doad foat . amtrek

Hakhout

nr nrenefvlak

_P;n::fr:u'r]_ml Al -

. . mr, proctvlzk
. kemid. omtrek or. hoomseart
. samtal mantal
stamtalverdeting . gerid. hoogte
. bestandsprondvlak viardeling
werkhoutvoarmaad
e - Futosanitair
Middedhout

, or, procivlak
. type (apperhoutrijk/-arm }

Verionging

nr. prossivlok
e OnEInEs W e
starmtal

. gemid. hooge

- verleling

. ni. proefviak

. blad- ¢ naaldverlics
Wad- ¢ nazidverklewring,

cwildsohade

. insektenzgchade

- sehizumels

. ahictische factoren
menaelijke fcioren

. gekende poliutie

. brand

andese anraken

Epdtml}'pe;

ne. proefvlak
tertunrklange

- dramageklasse

. profielontwikkeling

Fnune & tlora

nr. prnefrlak

Topogratic
. preesflak
. helling
expositic
huiagle

vestslulielype

structure database for the forest inventory m the Flemish reston.
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2.d.4. Update level

2.4.5. Description of Statistical 'rocedures Used to Analyse Dhate

The Flemish Forest Inventory will use the well-known statistical procedures for
random sampling since the plots defined in the systematic sampling are far encugh
from each other.

An “a posterion™ stratification could be considered with the appropriate procedures,

2.4.6. Software Applied

- ARCNFO geographic information system
- database management system

- word processor software

- graphics spreadsheet

2.4.7. Hardware Applied

- workstation
-PC BO58G

- plotter

- lager printer
- digtizing takle.

2.4.8%. Availabilily of the Dnata

2.4.9, Subanits (static) Available

2010, Links to (dher Information Sources

[.inks exist with maps realised by the Flemish forest mapping (Boskartering van het
Viaams Ciewest) and with data collecied by the “Institout of Forest and Wildlite™
{Instituut voor Bosbouw and Wildbehesr) in relation to the health state of the forest.

25 RELIABILITY OF DATA

Information not available.
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2.6, MODELS

Information is only available for volume estimation,

Volume tahles are usad for derermination of timber volume.

DAGNELLE, PALM, ROMDEUX and THILL., 1985, Tables de vubage des arbres at
des peuplements farestiers, Les Presses Agronomiques de Gembloux, Gembloux, 148 p.
Forhirch, nak, red nak, maple, ash, beech, wild cherry, elm, spruce, Douglas fir, larch, svots
pine.

FABER and [3E_, 1968, [Je samenstelling van inhouds- en opbrengsttabellen voom
Pinus nigra Arm. in Mederland. Stichting Bosbouwproefstatdon “De Dorschkamps”,
Wageningen. T8 p. For Corsica pine.

FABER und TIEMEMNS., 1973, "De ophrengsmiveaus van populier”. Rijksinstituut
vour eoderzosk in de bes- en landschapsbouw “De Dorschkamp”, Wageningen. 117
p. Birch volume lables are used also for willow and alder,

Ash volumes tables are used for uther hardwoods and spruce volumes tables are
used for other softwoods,

7. INVENTORY REFORTS

Vandenbil, V. & lanssens, F., 1989, Een inventarsatianel vour de bassen in Vaanderen,
Een eerst survey. Ministerie van de Vlaamse Gemeenschap., Dicnst Waters en
Bossen, 120 p.

Warerinckw, M., 1980, Simulatie van een systemnatische bemonstering by de

bosinventarisatie in het Viaamse Gewest, Afstudeenwerk. Faculleit van de
Landhowwwetenschappen, B.ULG. 34 p,

Waterinckx, M, & Coossens, R.. 1995, Concept bosinvemtarisatie ¥lamns Gewesl
Faculteit van Landhonwwwetenschappen, B.U.G, 80 p.

LEFUTURE DEVEL(WPMENT AND IMPROVEMENT PLANS

A forest inventory in the Flemish Region iz planned for the next months, The report
which has been wsed to write this paper contains a lot of propositions in order to
carry ouwl this inventory.

o more information s avalable al this dme.

29 MISCELLANEQUS
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THE BRUSSELS REGION

The Brussels region has a total forest autonamy but beeause of its size, there 15 no
slalistical inventory.

1. OVERVIEW
1.1, GENERAL FORESTRY DATA

Total torest arca: 2,008 ha
Propartion of furest land: 12.4 %
Main trec species: beech
Orwnership proportions: public furest 1,940 ha (97 %0}
privale forest 68 ha (3 )

Mo other duls available,
Information SOUrce:

institut Bruxellois pour la Gestion de I"Environnement, Service Espaces Verts,

Eaux et Foréts. 2. LEJELINE
Gulledelle 100, 1200 Bruxclles
Phope: 3227757737 Fax: 32277576011

12, OTHERIMPORTANT FOREST STATISTICS

See report for the Walloen Region.

2. NO FOREST INVENTORY



