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posuzovani vlivl na Zivotni prosifedi a [PPC

Vazeny pane fediteli,

sdéluji Vam. Ze nemam ptipominky k obsabu technickych podminek  Hodnoceni
priichodnosti Uzemi pro liniové stavby®, které jsme obdrzeli k posouzeni. Domnivam se,
7e piedloZeny materidl se zhlediska posuzovani viivi na Zivotni prostiedi mbZe stat
uzitetnym podkladem pro vybér takovych variantnich fedeni liniovych staveb. které budou
v mife co nejmensi ovliviiovat vSechny slozky Zivotniho prostiedi. Po schvéleni tohoto
materialu bych jej proto rada vyuzila jako doporucujici metodicky manudl, jez by mohl byt
vvuzit zpracovateli oznameni, dokumentace ¢ posudku v procesu pesuzovani vlivi na Zivoini
prosiiedi.

S pozdravem

Vazeny pan

Ing. Jif{ Nouza

feditel odboru pozemnich komunikaci
Ministerstvo dopravy

Nébiezi Ludvika Svobody 12/1222
P.O.Box 9

11015 Praha




Tento dokument je obsahové identicky s oficialni ti§ténou verzi. Byl vytvoren v systému TP online a v Zadném pripadé nenahrazuje tiSténou verzi.




Tento dokument je obsahové identicky s oficialni ti§ténou verzi. Byl vytvoren v systému TP online a v Zadném pripadé nenahrazuje tiSténou verzi.

OBSAH
L UV O 7
2. PREDPISY A ZAKLADNI NAZVOSLOVI ... ... .. . 9
2.1. Souvisejici zdkony, vyhla8ky a predpisy . . ... ..ot 9
2.2. Zékladni pojmy a odbornd terminologie . ... .. ... ... ... 9
2.3. PouZit€ ZKratky . . . ..ot 10
3. PRIPRAVA PODKLADU PRO PROJEKTANTY ... ...t 11
3.1, ZAKIadni PrinCIPY . .« .o ottt e e e 11
B L L Gl 11
3.1.2. ZaKladni poZadavky . . ... ... 11
3.1.3. Zéakladni koncepce MetodiKy . . . . . ..ottt e 11
3.2, VStupni rOzZbor . ... . 11
330 ANalyticka CASE . . .ottt 12
33 L Gl o 12
3.3.2. Pocet analytickych a problémovychmap ......... ... . . ... . . . 12
333.Zdroje dat . . .. e e 12
3.4, KategorizaCng CAS . . . ..ottt 13
B4 L Gl o e 13
3.4.2. Obecné pozadavky na kategorizaci a jejich naplnéni v metodice . ........................ 13
3.4.3. PoStup KateOTiZACE . . . ..ottt ettt e e 13
3.5, Syntetickad CASL . . . ot 18
KT 70 O O | I 6 6 oo aanas e aassaooo o W 18
3.5.2. Zvolené modely SYNtezZy . . .. ... . e 18
3.5.3. Pracovni poStup SYNEZY . . ... ..ttt et e 19
3.6. Rekapitulace vysledKil . ... ... ... .. 20
3.6.1. MaPOVA CASE . oo oot e 20
3.6.2. TEXIOVA CASL . o oottt et e e e e 21
4. PRIPRAVA INDIKATORU PRO HODNOCENI VARIANT . ...........oooiiiiiaiiiiinn... 23
4.1, ZAKIAdNT PINCIPY . v v vov ot ettt et et e e et e e e e e e e e 23
4.2. Metodika tvorby indikatorti z mapovych podkladil . ..........c.cooouiiniiiiiii 23
N TR 23
4.2.2. Z&KIadni PrinCIPY . .ot i ettt e e e 23
4.2.3. Klasifikace indiKAtorll . . . .o vv ittt e 25
4.2.4. PrakticKy POSTUD . . o oottt et e e e 27
4.3. Doporuceni pro celkové hodnoceni variant . ............. ... ... ... . 28
4.3.1. Z&KIadni PrinCipy . . . ..ot 28
4.3.2. Definice hlavnich pojmull . . . .. ..o 28
4.3.3. Pracovni POSTUD . . . oottt 29
5. ZAVER . ... 31
6. LITERATURA . . e e e e e e e e e e 33
ANGLICKE RESUME . . ... ... 35
PRILOHA 1: ILUSTRACE . ... . 51

PRILOHA 2: PRIKLADY MAPOVYCH PRILOH Z MODELOVE STUDIE ....................... 57



Tento dokument je obsahové identicky s oficialni ti§ténou verzi. Byl vytvoren v systému TP online a v Zadném pripadé nenahrazuje tiSténou verzi.




Tento dokument je obsahové identicky s oficialni ti§ténou verzi. Byl vytvoren v systému TP online a v Zadném pripadé nenahrazuje tiSténou verzi.

1. UVOD

1. UVOD

Predkladané technické podminky jsou vystupem feSeni
projektu VaV &. 1F55A/008/120 ,,Metodika hodnoceni
prichodnosti tuzemi pro liniové stavby* zpracovaného
pod gesci Ministerstva dopravy CR firmou EVERNIA
s.r.o. v roce 2005.

Vybér novych tras pozemnich komunikaci, pfedevSim
délnic a rychlostnich silnic, je velmi sloZitou a konfliktni
problematikou. Stietdvaji se zde zdjmy riznych uzivatel
krajiny, které se promitaji do fady hodnoticich hledisek,
pfedevsim technickych, ekonomickych, socidlnich, poli-
tickych a environmentalnich. Ochrana Zivotniho prostfedi
je tedy jednim z nich a praktickd aplikace téchto kritérii
hraje velmi ddleZitou roli pfi vybéru tras a je i predmétem
fady diskusi. Proto se v rdmci projek¢ni a investorské pfi-
pravy zpracoviva na toto téma velké mnozstvi mapovych
podkladu, které se liSi zaméfenim, obsahem i formalnim
provedenim. Tato variabilita ¢asto zt€Zuje jejich vyuZziti
jak pfi projektovani tras, tak pfi nasledném projednavani
s orgdny statni spravy, odbornou i laickou verejnosti.
Predkladané technické podminky definuji a vymezuji
postupy, jejichZz snahou je dané materidly objektivizovat
a zprehlednit a zvysit tak jejich srozumitelnost a celkovou
pouZzitelnost.

Technické podminky se zaméfuji na dva zékladni, na sebe
navazujici problémové okruhy:

1. Pfiprava environmentalnich podkladi pro projek-
tanta. Jednd se o vypracovani podkladl o daném
uzemi, které umoZni projektantovi navrhovat vedeni
tras tak, aby se v maximalni mife vyhnul oblastem cit-
livym z hlediska ochrany Zivotniho prostfedi. Tuto fazi
obecné oznaCujeme jako hodnoceni tzemi.

2. Vybér indikatoru vlivu variant na Zivotni prostredi.
Tato Cast se tyka nasledujici etapy, kdy jiz byly navr-
Zeny jednotlivé technické varianty a ty je tfeba z hle-
diska vlivl na jednotlivé slozky Zivotniho prostiedi
vyhodnotit. Jednd se o vyuZziti mapovych podkladu pii-
pravenych v pfedchozi etapé a pomoci ndstroji GIS
o vytvofeni vhodnych indikatort. Tuto fazi obecné
oznacujeme jako hodnoceni variant.

Témto feSenym problémovym okruhiim odpovida i ¢lenéni
technickych podminek. Za touto tvodni kapitolou nésle-
duje prehled predpist (kap. 2), kde jsou uvedeny vybrané

celostatni a rezortni predpisy bezprostiedné souvisejici
s danym tématem. Jadrem préce je kapitola 3, ve které je
popsdna metodika pfipravy podkladd pro projektanty.
Kapitola 4 se zabyva vybérem vhodnych indikédtort pro
porovnéni variant. Nasleduje zavér a seznam literatury.

Prakticka realizace této metodiky je podminéna existenci
a vyuzivanim geografickych informacnich systému (GIS),
jejichZ aplikace zcela zdsadnim zpiisobem rozSitila moz-
nosti zpracovani a prezentace dat. VyuZzivani nékterého
systému GIS je podminkou pro aplikaci metodiky. VétSina
dnes pouzivanych program GIS spliiuje poZadavky kla-
dené na digitdlni zpracovani dat v této metodice. Ke zpra-
covani postupl navrzenych v této metodice je moZné pou-
zit jakykoliv systém, ktery bude disponovat nésledujici
funk¢nosti: (a) nacteni podkladovych map zadjmového
uzemi, (b) nacteni geografickych databidzovych informaci
problémovych ekologickych kategorii, (¢) tvorba a edi-
tace grafickych prostorovych objektd, (d) svazani grafic-
kych objektl s daty, (e) prace s databazemi, (f) export
a import obecné pouzivanych formatt geografickych dat.
Samostatnou piilohou TP jsou ukazky mapovych piiloh
z modelové studie, kde jsou popisované postupy prakticky
demonstrovany na modelovém uzemi. V textu TP jsou
pouzity dil¢i ¢asti této studie. Celd modelova studie
véetné rozsahlého souboru modelovych map je na CD,
které je distribuovano samostatné na zdkladé zadosti
zaslané zpracovatelim TP.

Predklddané technické podminky nelze zaméiovat s kom-
plexni metodikou pro vybér tras pozemnich komunikaci,
protoZe se zde uplatiluje fada dalSich faktort, které je
tieba pfi kone¢ném vybéru tras liniovych staveb zohlednit
(ekonomicka, technickd, socidlni, izemni aj.). Praktické
vystupy podle téchto TP predstavuji pro tato komplexni
vyhodnoceni vhodné a srozumitelné vstupni podklady.



Tento dokument je obsahové identicky s oficialni tiSténou verzi. Byl vytvoren v systému TP online a v Zadném pripadé nenahrazuje tiSténou verzi.




Tento dokument je obsahové identicky s oficialni ti§ténou verzi. Byl vytvoren v systému TP online a v Zadném pripadé nenahrazuje tiSténou verzi.

2. PREDPISY A ZAKLADNI NAZVOSLOVI

2. PREDPISY A ZAKLADNI NAZVOSLOVI

2.1. SOUVISEJICI ZAKONY,

VYHLASKY A PREDPISY
Zakony:
¢. 17/1992 Sb. O Zivotnim prostiedi
¢. 114/1992 Sb O ochrané pfirody a krajiny
¢. 334/1992 Sb. O ochrané zemé&délského ptidniho
fondu
¢. 111/1994 Sb. O silni¢ni doprave
¢. 289/1995 Sb. O lesich a 0 zméné€ a doplnéni

. 13/1997 Sb.
. 100/2001 Sb.

[ el

¢. 164/2001 Sb.

¢. 254/2001 Sb.

. 86/2002 Sb.

Cx

nékterych zakont (lesni zadkon)
O pozemnich komunikacich

O posuzovéni vlivih na Zivotni
prostiedi (v platném znéni)

O ptirodnich léCivych zdrojich,
zdrojich prirodnich minerdlnich
vod, pfirodnich 1é¢ebnych 14znich
a lazeniskych mistech a 0 zméné
nékterych souvisejicich zakonl
(lazenisky zdkon)

O vodach a o0 zméné nékterych
zéakont (vodni zdkon)

O ochrané ovzdusi a 0 zméné
nékterych dalSich zakoni
(zdkon o ochrané ovzdusi)

tabulka 1: Odbornd terminologie

Dalsi souvisejici zakony viz Portél vefejné spravy Ceské
republiky (www.portal.gov.cz)

Ceské statni normy:

CSN 73 62 00 Mostni nazvoslovi

CSN 73 61 00 Nézvoslovi silni¢nich komunikaci
CSN 73 61 01 Projektovani silnic a dalnic

CSN 73 61 10 Projektovani mistnich komunikaci

2.2. ZAKLADNI POJMY A ODBORNA
TERMINOLOGIE

V nasledujicim pfehledu jsou uvedeny pouze pojmy defi-
nované v této metodice, neuvddime béZné terminy
z oblasti ochrany Zivotniho prostfedi. Zde odkazujeme na
terminologické slovniky, napf. Novotna, D. (eds), 2001:
Uvod do pojmoslovi v ekologii krajiny. Ministerstvo
zivotniho prostfedi ve spoluprdci s nakladatelstvim
ENIGMA, s. 1. 0., Praha.

Pojem Charakteristika

Rezistence (odpor) Modelova veli¢ina vyjadiujici potencidlni nepriichodnost prvku pro liniovou stavbu.
Nabyva libovolnych hodnot v intervalu /0; 1/.

Propustnost (permeabilita) Dopliikova veli¢ina k veli¢in€ rezistence (p = 1 — k).

Plocha destrukce Plocha, kde vystavbou dochdzi k pfimé likvidaci ¢asti prvku.

Plocha impaktu Plocha, kde pasmo o definované §ifce kolem pozemni komunikace zptsobuje urcity

impakt, protind dany prvek.

Pfijatelnost varianty Veli¢ina vyjadiujici sumérni nazor experta na pfijatelnost hodnocené varianty

z hlediska jejiho vlivu na posuzovanou sloZku. Nabyva libovolnych hodnot v intervalu

/0; 1/.

Rizikovost stavby Modelova veli¢ina, které vyjadfuje potencidlni riziko, Ze dany stavebni objekt zdsadné

negativné poskodi dany krajinny prvek.

Rozhodovaci strom Formalizované schéma, ve kterém jsou hierarchicky usporadany jednotlivé slozky

— podsloZky — prvky Zivotniho prostiedi.
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tabulka 2: Symboly pouZivané ve vypoctech

Symbol Pojem

a Prijatelnost varianty — modelova veli¢ina

Al - AS Ptijatelnost stavby - kategorie

alfa Indikétor pro hodnoceni variant tras, zahrnuje pouze rozsah kontaktu (c)

beta Indikétor pro hodnoceni variant tras, zahrnuje rozsah kontaktu (c) a hodnotu daného
prvku vyjadfenou veli¢inou rezistence (k)

c Rozsah kontaktl

d Délka kontakti

gama Indikétor pro hodnoceni variant tras, zahrnuje rozsah kontaktu (c), hodnotu daného

prvku vyjadfenou veli¢inou rezistence (k) a zptisob technického feSeni vyjadieny

veli¢inou rizikovost stavby (1)

k Rezistence (odpor) — modelova veli¢ina

K1 -K5 Rezistence - kategorie

n Pocet kontaktl

p Propustnost (permeabilita)

P Propustnost - primér

r Rizikovost stavby — modelova veli¢ina
R1-R5 Rizikovost stavby — kategorie

S Plocha kontaktli — plocha destrukce

si Plocha kontakt — plocha impaktu

S (D) Model syntézy — model maximalni rezistence
S D) Model syntézy — model primérné rezistence

2.3. POUZITE ZKRATKY

tabulka 3: PouZité zkratky

UPD Uzemné planovaci dokumentace VKP Vyznamny krajinny prvek

CSN Ceska stdtni norma ZCHD Zv1a5t€ chranény druh

TP Technické podminky BPEJ Bonitovand ptdné ekologicka jednotka
NP Narodni park GIS Geografické informacni systémy
CHKO Chranéna krajinna oblast UAT Unfragmented area with traffic

NPR Narodni pfirodni rezervace NRBK Nadregionalni biokoridor

PR Pfirodni rezervace pSCI NavrZend evropsky vyznamnd lokalita
NPP Narodni pfirodni pamatka (proposed Sites of the Community

PP Pfirodni pamatka Importace )

ZCHU Zv1asté chranéné tzemi

CHOPAV  Chranéna oblast pfirozené akumulace vod

OPVZ Ochranné pasmo vodnich zdroji

SPA Ptaci oblasti (Special Protected Areas)

USES Uzemni systém ekologické stability

10
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3.1. ZAKLADNI PRINCIPY
3.1.1. CiL

Cilem postupu je zpracovani sérii map o prichodnosti
uzemi pro liniové stavby, které budou slouZit projektan-
tovi technické ¢asti jako podklad k ndvrhu tras s minimal-
nim dopadem na Zivotni prostiedi.

3.1.2. ZAKLADNI POZADAVKY

Metodicky postup musi zajistit realizaci téchto poza-

davkui:

e Mapové vymezeni vSech podstatnych jevi z hle-
diska ochrany Zivotniho prostiedi — pfedmétem hodno-
ceni jsou tedy pouze ty jevy, které maji prostorové
vymezeni a je mozné je zakreslit do map. Tyto mapo-
vatelné prvky vychézeji u jednotlivych slozek Zivot-
niho prostiedi ze sloZkovych zdkont a jsou predmétem
fady odbornych databdzi. Mapovény jsou napf. prvky
uzemniho systému ekologické stability, dobyvaci pro-
story, archeologickd naleziSté aj. Naopak metodika se
nezabyva jevy, jako je dostupnost dojizdky do prace,
ekonomické pfinosy aj., které nelze prostorové vyjad-
fit.

* Interpretaci mapovanych prvku z hlediska jejich
urcité ,,hodnoty* — jednotlivé prvky nemaji z hlediska
vedené trasy stejnou hodnotu (je rozdil napf. mezi
vyznamem ndrodni pfirodni rezervace a vyznamného
krajinného prvku) a tato hodnotova diferenciace musi
byt brdna v tvahu. Cilem je pfevedeni Siroké palety
nejriznéjSich krajinnych prvki na jeden spole¢ny kva-
litativni zdklad ve vazb&€ na projektovani trasy.
Naprosto zdkladnim poZadavkem je, aby byla jedno-
znacné od sebe oddélena faze mapové prezentace dat,
kterou lze povazovat za fazi objektivni, od faze inter-
pretace dat, kterd v sob€ nese vZdy prvky subjektivity.

* Celkové vyjadreni kvality izemi — vystupem by méla
byt jedna nebo omezeny pocet prehlednych map jako
podklad pro préci dalSich profesi.

3.1.3. ZAKLADNI KONCEPCE METODIKY

Splnéni vySe uvedenych poZadavkil je realizovano apli-
kaci postupu, ktery byl uveden jiZ v metodice z roku 1997

(Andgé€l, Visnak, 1997) a od této doby prakticky odzkouSen
na fad¢ studii.

Doporueny pracovni postup zahrnuje nasledujici etapy:

(1) Vstupni rozbor — vymezuje zdjmové uzemi, zahrnuje
screening a scoping

(2) Analyticka cast — zajiStuje mapové vymezeni vSech
dalezitych prvka v krajiné

(3) Kategorizacni ¢ast — prevadi jednotlivé prvky do jed-
notné hodnotové stupnice

(4) Syntetickd ¢ast — modeluje celkovou kvalitu hodno-
ceného tzemi

(5) Rekapitulace vysledkil — definuje zdkladni zavéry pro
trasovani pozemni komunikace

Podle vySe uvedeného postupu je ¢lenéna i dalsi ¢ast kapi-

toly.

3.2. VSTUPNI ROZBOR

Vstupni rozbor zahrnuje faze, které byvaji v procesu
vyhodnocovani vlivli na Zivotni prostfedi oznacovéiny
jako predbézné hodnoceni (screening) a urceni rozsahu
(scoping).

Cilem tohoto stupné je zrekapitulovat pfedchozi znalosti
0 daném uzemi a daném projektu a na jejich zakladé
navrhnout rozsah a hlavni priority dalSich praci. Ziklad-
nim vstupnim podkladem je zadani investora, které podle
dopravné inZenyrskych vztaht a izemnich pldna definuje
poZadavky na danou komunikaci, pfedev§im pfedavaci
body (pocate¢ni a koncovy bod useku) a navrZzenou pro-
jektovou kategorii.

V ramci vstupniho rozboru je tieba stanovit:

a) Rozsah zijmového uzemi, ve kterém se budou dalsi
stupn€ hodnoceni odehravat. Rozsah uzemi by mél
vychazet z redlnych technickych moZnosti (tzn. neroz-
Sifovat izemi o jednoznacné neprichodné oblasti), ale
na druhé stran€é musi byt uzemi tak velké, aby
v budoucnu odpadly dohady o jinych moZnych smé-
rech vedenti trasy, které nebyly postiZeny.

b) Mapové méfitko, ve kterém budou dalSi stupné hod-
noceni zpracovany. Méritko vyplyva z celkového
zadméru. Pro koncep¢ni zaméry na velkych tzemich je
vhodné méfitko 1:50 000, pro vlastni vybér trasy je

11
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nezbytné provadét ekologické hodnoceni v méfitku
1:10 000. Kompromisem muiiZe byt méfitko 1:25 000
nebo 1:15 000.
¢) Typy analytickych map. Podle priorit zijmového uzemi
a rozsahu stavby urcit, jaké mapy budou zpracoviny
digitalné a které budou pripraveny k tisku (kap. 3.3).
d) Rozsah a zaméfeni hlavnich dopliitkovych prizkum,
predevsim biologického, geologického, hydrogeolo-
gického a hodnoceni krajinného rdzu, které jsou
nezbytné pro vytvofeni zdkladnich podkladovych
map.
e) Casovy harmonogram. Ten je d4n pfedevsim:
* investi¢nimi zaméry investora;
* rozsahem a povahou dopliikovych priizkumda. Pre-
devsim u biologického prizkumu je tfeba respek-
tovat sezonni povahu téchto praci.

Forma a rozsah tohoto vstupniho hodnoceni je dina pre-
devsim velikosti investi¢niho zaméru.

3.3. ANALYTICKA CAST
3.3.1. CiL

Cilem analytické Casti je shromaZzdit potfebné udaje o stavu
jednotlivych slozek Zivotniho prostiedi v zajmové oblasti
a prezentovat je v mapové podobé. Vysledky jsou zachy-
ceny v jednotlivych analytickych mapach. Pfi popisu se
pouzivaji pojmy a kategorie z danych védnich oborl
a legislativy tak, aby vysledek mél obecné platny charakter
a nebyl ovlivnén pfistupem zpracovatele. Analytické mapy
s komentafem predstavuji zakladni podkladovy materidl
pro dalsi praci i pro srovnavaci prace v budoucnosti.

3.3.2. POCET ANALYTICKYCH A PROBLEMOVYCH
MAP

Pfi stanoveni poctu analytickych map se rozliSuji:

a) Mapy vytvarené v prostiedi GIS — jsou zakladem hod-
noceni. Pro kazdy hodnoceny prvek se vytvafi samostatna
analytickd mapa (ukdzka viz Pfiloha 1). Ve vazbé na
nésledujici etapu kategorizace je poZadavek, aby v jedno-
tlivych mapach nedochézelo k prekryviim, tj. aby kaz-
dému bodu na mapé piisluSel pouze jeden objekt daného
prvku. Mapy jsou archivovany v digitalni podobé.

b) Mapy urcené pro tisk — vzhledem k optimalizaci
ndkladl na tisk a z divodu ptfehlednosti je vhodné
sdruzit jednotlivé mapované prvky do n&kolika map
urcenych pro tisk. Tyto mapy oznacujeme jako problé-
mové mapy. Pocet problémovych map je dan rozsahem
projektu a mistnimi podminkami:

(i) Minimélni pocet: 1 problémova mapa, kterd zachy-
cuje vSechny podstatné prvky daného tzemi. Pou-
zitelné pouze u jednoduchych zaméri.
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(i) Doporuceny pocet pro vétSinu zaméri: 4 problé-
mové mapy:

A. Geologie a voda (mapa v sobé zahrnuje oblast hor-
ninového prostiedi a vodohospodatskou oblast)

B. Pfiroda a USES (do mapy jsou zalen&ny
NATURA 2000, ZCHU, VKP, lokality druhové
ochrany, fragmentace krajiny, USES)

C. Antropogenni systémy (mapa obsahuje obyvatel-
stvo, rozvojové plochy dle UPD, kulturni a arche-
ologické pamatky, krajinny raz)

D. Puda a les (do mapy se zacleni data o zemé&dé€lské
pudé a Clenéni lest)

(iii) Pokud by byla problematika jakékoli oblasti pfili§
slozitd a problémova mapa by se stdvala nepie-
hlednou, vytvafi projektant libovolny vétsi pocet
analytickych problémovych map.

3.3.3. ZDROJE DAT

Obsah map zahrnuje vSechny objekty, jevy a jejich vztahy,
které jsou v mapé kartograficky znazornény.

Tématické mapy se déli na:

* Topograficky podklad (resp. Obecné geograficky pod-
klad) - slouZzi k urceni topologie jednotlivych prvka
mapované tématiky a prostorové lokalizuje prvky
tématického obsahu mapy.

» Tematicky obsah - souhrn prvkil obsahu mapy tvorfici
mapovou tematiku.

Zdroj topografického podkladu

Pro tvorbu analytickych map doporucujeme pouZit jako

topograficky podklad tematicka stitni mapova dila. Podle

Naiizeni Vlady CR ze dne 19. 4. 1995 jsou zavaznymi

tematickymi statnimi mapovymi dily pro tizemi CR:

e Tematickd mapova dila vytvorend pro celé izemi statu
na podkladé Zakladni mapy Ceské republiky v méFitku
1:10 000, 1:25 000, 1:50 000, 1:100 000 a 1:200 000;

* Tematickd mapova dila vytvorend pro celé izemi statu
na podkladé vojenskych topografickych map CR
v méfitku 1:25 000, 1:50 000, 1:100 000 , 1:200 000,
1:500 000 a 1:1 000 000.

Zdroje tematického obsahu

Existuji dva zakladni zdroje dat pouZivané v ramci pfi-

pravy vrstev tématického obsahu analytickych map:

a) Databéze organi statni spravy a fady odbornych insti-
tuci — jednd se o zakladni zdroj dat. Tato sféra se velmi
rychle rozviji a rlizna rozptylena data z oblasti Zivot-
niho prostiedi jsou digitalizovéna a ukladédna do kom-
plexnich databézi.

b) Data ptipravend ptimo pro dany ukol — jednd se pte-
dev8im o vysledky specidlnich Setfeni, zv14sté biolo-
gickych priizkumil. Pro pouZiti v dal§im zpracovani
musi byt pfevedena do odpovidajiciho formatu.
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3. PRIPRAVA PODKLADU PRO PROJEKTANTY

3.4. KATEGORIZACNI CAST
34.1. CiL

Kategorizacni cast je klicovym krokem celé metodiky.
Cilem kategorizace je pfevést oborové velmi rozmanité
udaje z analytickych map na maly pocet jasné definova-
nych kategorii, které reprezentuji potencilni vztah daného
prvku k pfipravované stavbé. MiZeme zde mluvit jednak
o prichodnosti izemi pro danou stavbu, nebo opacné
0 odporu (rezistenci) daného tzemi vuci stavbé. Tim se
kategorizacni mapa stdva soucasné velmi praktickou
pomiuckou pro dals§i rozhodovani investora, projektanta
nebo orgénu stitni spravy, protoZe jeji aplikace nevyZaduje
podrobné znalosti jednotlivych analytickych obord.

3.4.2. OBECNE POZADAVKY NA KATEGORIZACI
A JEJICH NAPLNENI V METODICE

Kategorizace prvkil, aby byla provddéna spravné a byla

prakticky pouZitelnd, musi spliiovat urcité obecné poza-

davky. Ty jsou dale definovany a soucasné je uvedeno,
jakym zpisobem je feSi navrhovand metodika:

1. Definice srovnavaciho kritéria. Musi byt definované

kritérium, z jehoZ pohledu se posuzuje hodnota (nebo
vlastnosti) daného prvku. Nelze vychézet z jakychsi
univerzalnich hodnot prvki, nebot ty jsou vzdy vzta-
Zeny k urcitému zaméru. Jind je hodnota dobyvaciho
prostoru z hlediska rekreac¢niho vyuZiti tzemi, jin4 pro
téZbu surovin.
Reseni: Tato metodika se zabyva potencidlnim vlivem
stavby pozemni komunikace na Zivotni prostredi,
a proto je timto kritériem potencidlni realizovatelnost
stavby silnic a dalnic v daném prvku. Hodnoti se odpor
(rezistence) daného prvku ke stavbé komunikace na
zékladé kategorizacniho klice.

tabulka 4: Rezistence (k)

2. Spolecny zaklad a respektovani mistnich podminek.
Hodnota urcitého prvku se li$i ve vazbé€ na §irSi pod-
minky. Napf. jinou hodnotu bude mit drobny mokiad
v suché oblasti Podkru$nohofi, jinou v krajiné moktadt
a rybnikil na Trebotisku. Metodika tedy musi umoziio-
vat na spole¢ném zdkladé€ respektovani mistnich speci-
fik.

Reseni: Piedlozeny kategoriza¢ni ki< je pouze zaklad-
nim voditkem pro feSitele, ktery provadi jeho modifi-
kaci na zdklad€ mistnich podminek.

3. Vhodny pocet kategorii. Vymezené kategorie musi mit
redlny a pro uZivatele dobfe pfedstavitelny obsah.
Jejich pocet musi umoZziiovat na jedné strané dostatec-
nou diferenciaci tizemi, na druhé strané sniZovat sub-
jektivitu hodnoceni.

Reseni: Byla zvolena 5-ti ¢lennd stupnice, kterd je
dobfe definovatelnd a i ze zkuSenosti multikriteridlniho
hodnoceni povaZovand za optimélni.

4. Zretelné vyznaceni kategorii na mapé. Pro projedna-
vani je dulezité, aby grafické vyjadieni jednotlivych
kategorii na map¢ jasné signalizovalo hodnotu tzemi.
Reseni: Bylo zvoleno barevné schéma tzv. semaforu,
upravené pro 5-ti ¢lennou stupnici. Cervend barva
reprezentuje tzemi nepriichodné, zelend uzemi bezpro-
blémové, volné. Definice vSech barev jsou v tab. 5.

3.4.3. POSTUP KATEGORIZACE

Definovdni modelové veli¢iny rezistence (k) krajinného
prvku

Rezistence (odpor) krajinného prvku je modelova veli¢ina
vyjadfujici potencidlni nepriichodnost prvku pro liniovou
stavbu. Nabyva libovolnych hodnot v intervalu /0; 1/, kde
krajni hodnoty reprezentuji:

Rezistence

1,0 velmi vysoka

0,0 velmi nizka

Charakteristika
stavba je v daném prvku prakticky nerealizovatelni

stavba je v daném prvku realizovatelna bez zvlastnich omezeni

Ke kazdému hodnocenému prvku muZe byt tedy pfifazena modelova hodnota rezistence (k) v intervalu /0;1/. Tato hod-

Xy

nota rezistence predstavuje soucasné i méfitko priority, kterou ma dany prvek pfi hledani optimalniho vedeni trasy.
Obecnou snahou je, aby se trasa vyhybala prvkiim s nejvyssi rezistenci.

Dopliikovou veli¢inou k rezistenci je propustnost (permeabilita) dzemi (p), kdep =1 -k.

Seskupeni krajinnych prvka do kategorii podle rezistence

Z praktickych davodi je vhodné sdruZit prvky obdobné rezistence do n€kolika zakladnich kategorii, které 1ze snadno
vymezit a graficky odliSit na mapach. V nasledujici tabulce je uvedena obecné definice 5-ti zdkladnich kategorii a jejich
barevné oznaceni. Toto schéma je tfeba pii aplikaci metodiky dodrZet.
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tabulka 5: Zdkladni charakteristika pouZivanych kategorii

Rezistence

(k)

Kategorie

Popis

rezistence

Charakteristika

Barevné

oznaceni

K1 1,0-0,81 |uzemi vysoce Uzemi pro stavbu nepriichodné, fadi se sem pouze citlivé cervena
citlivé lokality majici nejvys$si stupeii ochrany nebo svoji hodnotou
zcela vyjimecné. Zarazeni do této kategorie by mélo byt
vZdy jednoznacné podloZeno legislativng.
K2 0,8 -0,61 | tizemi Uzemi priichodné jen ve vyjime&nych pifipadech a za oranzova
kompromisni, zvl4Stnich, Casto velmi rozsdhlych minimaliza¢nich
vysoce hodnotné a kompenzacnich opatieni.
K3 0,6 — 0,41 | Gzemi kompromisni, | Uzemi relativné vyznamnych stfetd s prislusnymi jevy,
sttedné hodnotné oznacované jako kompromisni, umoZiiuje hledani vhodnych
optimalizacnich feSeni. Zluta
K4 0,4 -021 | tzemi kompromisni, | Uzemi méné vyznamnych stfeti, relativng priicchodné. svétle
méné hodnotné Prvek se zde vyskytuje, ale jeho rezistence je velmi mala. zelend
K5 0,2-0,0 uzemi volné Uzemi, kde lze z hlediska daného faktoru povolit zamér tmaveé
bez omezeni. VEtSinou oblast, kde se hodnoceny prvek zelend
nevyskytuje.
Prevodni klic diskutovat, nebo ji opakovat jinym odbornikem.

Zékladni pomiickou pro provedeni kategorizace je prevodni
kli¢, ktery zaradi kazdy hodnoceny prvek do prislu$né kate-
gorie a piipadn€ mu pfifadi konkrétni hodnotu rezistence.
Pro vétSinu praktickych aplikaci sta¢i zafazeni do jedné
z péti kategorii (K1 az KS), pro nékteré vypocty je tieba kaz-
dému prvku pfifadit konkrétni hodnotu rezistence (k).

Za sestaveni kategorizacniho klice je zodpovédny vzdy
teSitel ukolu, ktery svij postup musi zdivodnit, nako-
lik vychézel z obecnych legislativnich tfidéni a nakolik
respektoval mistni podminky. Subjektivni pfistup kaz-
dého fesitele, pokud je podloZen dobrou znalosti mist-
nich podminek, je pozitivem ve srovnéni s rigidni for-
mou metodiky. Déle je tfeba si uvédomit, Ze systém
striktné oddélené analytické a kategoriza¢ni faize umoz-
fuje na zdkladé analytické mapy zvolenou kategorizaci

Pro zékladni orientaci jsou v tab. 6 a 7 uvedeny kategori-

zacni kliCe sestavené tymem feSitelll na zdkladé vysledka

expertni ankety, které se zucastnilo 30 odbornikt s prak-
tickymi zkuSenostmi v hodnoceni vlivu silnic a délnic na
zivotni prostredi.

e Tabulka ¢. 6 obsahuje zdkladni zatazeni do tfid K1 aZ
KS a umoziuje tak prevod prvku do 5-ti ¢lenné
barevné Skaly a jeho barevné rozliSeni v kategorizacni
mapé.

e Tabulka ¢. 7 udava konkrétni ¢iselné hodnoty rezi-
stence (k) u jednotlivych prvkil stanovené jako aritme-
ticky pramér z expertniho hodnoceni. Zdtraziiujeme,
Ze tyto hodnoty jsou uvedeny pouze jen jako orien-
tacni, kazdy zpracovatel miZe tyto hodnoty volit dle
jednotlivych pfipadii samostatng.

tabulka 6: Prevodni tabulka rezistence prvkii — zarazeni do zdkladnich kategorii

Slozka ZP K 2 (oranZova)

0,61 - 0,8

K 1 (¢ervena)

0,81-1,0

K 3 (Zluts)
0,41 - 0,6

K 4 (svétle
zelena) 0,21-0,4

K5 (tmavé
zelena) 0,0 - 0,2

osidleni a
zéastavba

obytné a smiSené
uzemi sidel

sportovni a rekre-
acni aredly, ,.kri-
tické ochranné
pasmo sidel*

vyrobni nebo skla-
dové aredly, aredly
obc¢anské vybave-
nosti a sluzeb,
pasmo faktort
pohody sidel

vodérenské nadrze | vyznamné vodni

toky a vodni plochy

voda povrchova

drobné vodni toky | zdplavové tzemi
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tabulka 6 - pokracovdni: Prevodni tabulka rezistence prvkii — zarazeni do zdkladnich kategorii

Slozka ZP

K 1 (¢ervena)

0,81 - 1,0

K 2 (oranzova)
0,61 - 0,8

K 3 (zluta)
0,41 - 0,6

K 4 (svétle
zelena) 0,21-0,4

K5 (tmavé
zelena) 0,0 - 0,2

Voda podzemni a
vodni zdroje

OPVZ L. stupné

OPVZ II. stupné

CHOPAV

Zv145té chranéna
uzemi piirody

NPR, PR, NPP, PP,
NP, La II. zéna
CHKO

ochrannd pasma
ZCHU,
III. zéna CHKO

IV. z6na CHKO
nebo ochranné
pasmo NP a
CHKO

VKP

jezera, raSeliniSté,
registrované VKP

lesy, vodni toky,
rybniky, tdolni
nivy

Skladebné Casti
USES

vesSkera biocentra a
biokoridory nadre-
giondlni a regio-
nalni

lokalni USES,
ochranna zéna
NRBK

interak¢ni prvky

Natura 2000

ptaci oblasti SPA,
Evropsky
vyznamné lokality
pSCI

Zv145té chranéné
druhy

mimofadné cenné
lokality nadregio-
nélniho vyznamu

vyznamné lokality
fléry a fauny,
zv1a8té hodnotné

méné vyznamné
lokality flory a
fauny (vyskyt

(stabilizovany biocendzy (vyskyt | ohroZenych druhil)
vyskyt kriticky siln€ ohroZenych
ohrozenych druhti) | druhi)
Fragmentace kra- polygony UAT
jiny
Pamétné stromy | paméatné stromy
véetné ochranného
pasma
Horninové pro- dobyvaci prostory | chrdnénd loZiskova | poddolovand

stiedi

uzemi

Uzemi, sesuvna
uzemi, progndzni
z4soby

Zemédélska pady L. tfidy kvality | pady II. tfidy kva- | pidy IIL tfidy kva-| IV. a V. tfidy kva-
puda dle BPEJ lity dle BPEJ lity dle BPEJ lity dle BPEJ
Lesy — mimoprod. lesy ochranné, lesy | lesy hospodarské

funkce

zvlastniho urceni

Lesy — produk¢ni
funkce

les s vysokym a
nadprimérnym pro-
duk¢nim potencia-
lem

les s primérnym a
podprimérnym
produkénim poten-
cidlem

les s nizkym a
velmi nizkym pro-
dukénim potencia-
lem

Kulturni a archeo-
logické pamatky

vSechny evidované
kult. a hist.
pamétky,
pamatkové rezer-
vace

ochrannd pasma
kulturnich pamatek,
pamétkové zony

ovéfené aredly
archeologickych
nélezl

predpokladané are-
aly archeologic-
kych nélezii
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tabulka 6 - pokracovdni: Prevodni tabulka rezistence prvkii — zarazeni do zdkladnich kategorii

Slozka ZP

K 1 (¢ervena)

0,81 - 1,0

K 2 (oranzova)
0,61 - 0,8

K 3 (Zlutd)
0,41 - 0,6

K 4 (svétle
zelena) 0,21-0,4

K5 (tmavé
zelena) 0,0 - 0,2

krajinny raz

pfirodni park

krajina pfirodni - C

krajina harmonickd
-B

krajina antropo-
genni — A

Navrhované roz-
vojové plochy dle
UPD

navrh obytné a
smiSené zony sidel

névrh sportovnich
a rekreacnich are-

ala

ndvrh vyrobnich a
skladovych ploch,
areél obc. vyba-
venosti a sluzeb

tabulka 7: Prevodni tabulka rezistence prvkii — orientacni modelové hodnoty (k) a zarazeni do kategorit

Slozka zivotniho prostfedi  Prvek Kategorie Rezistence
rezistence (k)
Osidleni a zastavba vyrobni nebo skladové aredly, aredly obC. vybavenosti a sluZeb K3 0,47
obytné a smiSené uzemi sidel K1 0,82
sportovni a rekreacni aredly K2 0,69
Ochranné pasmo osidleni kritické pdsmo (200 m) K2 0,70
a zastavby pasmo faktoru pohody (200 - 500 m) K3 0,54
Ochranné pasmo osidleni kritické pasmo (200 m) K2 0,70
a zastavby pasmo faktoru pohody (200 - 500 m) K3 0,54
Voda vodarenské nadrze K1 0,82
vyznamné vodni toky a vodni plochy K2 0,64
drobné vodni toky K3 0,45
zaplavové tzemi K4 0,40
chranénd oblast prirozené akumulace vod K3 0,54
ochranné pasmo vodniho zdroje 1. stupné K1 0,89
ochranné pasmo vodniho zdroje 2. stupné K2 0,70
Zv14sté chranénd uzemi nérodnf park - 1. z6na K1 1,00
narodni park - 2. z6na K1 0,94
nérodni park - 3. z6na K1 0,84
chranénd krajinna oblast - 1. zéna K1 0,98
chrdnénd krajinna oblast - 2. zOna K1 0,88
chranén krajinna oblast - 3. zéna K2 0,75
chrdnénd krajinna oblast - 4. zona nebo ochranné pasmo
narodniho parku a CHKO K3 0,60
nérodni pfirodni rezervace K1 0,95
prirodni rezervace K1 0,89
nérodn{ pfirodni pamétka K1 0,89
prirodni paméatka K1 0,82
Vyznamné krajinné prvky lesy K3 0,57
raSelinisté K2 0,79
vodni toky K3 0,53
rybniky K3 0,60
jezera K2 0,73
udolni nivy K3 0,55
registrované vyznamné krajinné prvky K2 0,70

16




Tento dokument je obsahové identicky s oficialni ti§ténou verzi. Byl vytvoren v systému TP online a v Zadném pripadé nenahrazuje tiSténou verzi.
3. PRIPRAVA PODKLADU PRO PROJEKTANTY

tabulka 7 - pokracovdni: Prevodni tabulka rezistence prvkii — orientacni modelové hodnoty (k) a zarazeni do kategorii

Slozka zivotniho prostiedi  Prvek Kategorie Rezistence
rezistence (k)
Uzemni systém ekologické nadregiondlni biocentrum K2 0,80
stability nadregiondlni biokoridor K2 0,73
ochrannd zéna nadregiondlniho biokoridoru K3 0,51
regiondlni biocentrum K2 0,73
regiondlni biokoridor K2 0,62
lokalni biocentrum K2 0,62
lokéalni biokoridor K3 0,53
interak¢ni prvek K4 0,40
Natura 2000 evropsky vyznamna lokalita K2 0,80
ptaci oblasti K2 0,79
Zv14sté chranéné druhy mimofddné vyznamné botanické a zoologické lokality K2 0,80
vyznamné botanické a zoologické lokality K2 0,76
Fragmentace krajiny dosud nefragmentované oblasti (polygony UAT) K4 0,40
Pamatné stromy paméatné stromy K1 0,88
Horninové prostfedi dobyvaci prostory pro tézbu vyhrazenych nerostl K2 0,71
ostatni dobyvaci prostory K3 0,56
chranéna loziskova uzemi K3 0,59
progndzni zasoby K4 0,40
poddolovand tzemi K4 0,40
sesuvni uzemi K4 0,40
Puda I. tfida kvality pud dle BPEJ K2 0,69
II. tfida kvality ptd dle BPEJ K3 0,57
III. tfida kvality pad dle BPEJ K3 0,41
IV. tfida kvality ptd dle BPEJ K5 0,20
V. tfida kvality pad dle BPEJ K5 0,19
Les lesy hospodatské K3 0,55
lesy ochranné K2 0,75
lesy zvlastniho urceni K2 0,69
lesy s nejvySSim produk¢énim potencidlem K2 0,68
lesy s primérnym produkénim potencidlem K3 0,55
lesy s nizkym produk¢nim potencidlem K4 0,40
Kulturni a archeologické nérodni kulturni pamatka K1 0,91
pamatky kulturni pamatka K1 0,83
pamatkova rezervace K1 0,81
pamétkova zéna K2 0,73
archeologické naleziSté K3 0,60
Krajinny rdz pfirodni park K2 0,71
krajina pfirodni - C K2 0,62
krajina harmonickd — B K3 0,48
krajina antropogenni — A K4 0,21
Navrhované rozvojové obytné a smiSené uzemi sidel K2 0,67
plochy dle UPD sportovni a rekreacni aredly K3 0,58
vyrobni nebo skladové aredly, aredly ob¢. vybavenosti a sluZeb K4 0,28
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Komentar k tabulce: V tad¢ piipadi se

stava, Ze jedna sloZka miiZe byt hodnocena

KATEGORIZACNI CAST

podle riznych kategorii (pi. Les je sou-
¢asné VKP, lesni porost atd.). ProtoZe
kategoriza¢ni mapy se zpracovavaji podle
jednotlivych sloZek a podslozek, je toto
hodnoceni provedeno samostatné u kazdé
sloZky a podsloZky, a vyslednd hodnota
daného objektu zavisi na zvolené metodice
syntézy. (viz kap. 3.5.).

Pocet kategorizacnich map

Pocet zpracovdvanych kategoriza¢nich
map je dan poCtem map analytickych. Ke
kazdé mapé analytické se zpracovava
mapa kategoriza¢ni (ukdzka viz Priloha 1).
K publikaci (v tiSt€né nebo elektronické
verzi) se pfipravi pouze ty kategorizacni
mapy, které fesi zasadni problém v daném

Previdi rizné prvky jednotlivich slofek Zivotniho
prostiedi do jednotnéd 5-ti &lenné stupnice podie
rezigtence prvku vodi prichodu komunikace
(wyjadiuje hodnotu, prioritu” daneho preku)

Hategorizace se provadi poedle kategorizagéniho klice,
ktery na zakladé checnych pravidel a mistnich podminek

sestavuje fesitel

HKategorizace dzemi — zakladni stupnice

uzemi. Ve vétSin€ pripadd se kategorizacni KEATEGORIE | CHARAKTERISTIHA UZEMI BAREVME
¢ast zpracovani odehravd pouze digitalné (PRVEL] OZNACEMNI
a jednotlivé kategorizacni mapy se netisk- K1 Vysoce citlivé (,zakdzand") Cervend
nou. |
K2 Vysoce hodnotng Oranzowva
K3 Stiedné hodnotné Zluta
[ Kompromisni'')
< K4 M&nd hodnotng Svatle
3.5. SYNTETICKA CAST aivmiy
, KS Hodnota dzemi neni | Tmave
3.5.1. Ci pfekadkou pro trasu |, volné”) | zeleni

Cilem syntetické C4sti je vytvorit jeden
mapovy podklad, ktery by reprezentoval
celkovou propustnost daného uzemi z hlediska vSech hod-
nocenych slozek. Synteticka Cast predstavuje urcity modi-
fikovany typ multikriteridlniho hodnoceni s tkolem roz-
délit zdjmové uzemi podle celkové realizovatelnosti
stavby z pohledu vSech hodnocenych sloZek. ProtoZe
samotny pojem ,,celkova kvalita Zivotniho prostiedi je
obtizné definovatelny (byt opodstatnény), je tfeba na syn-
tetické mapy pohliZet jako na ur¢ity modelovy pokus,
ktery muze byt feSen fadou odliSnych metodickych
postupt.

3.5.2. ZVOLENE MODELY SYNTEZY

Pro konstrukci syntetickych map miiZe byt pouZita cela
fada model, které se 1iSi riznymi algoritmy vypoctu. Pro
tuto metodiku jsou navrZzeny dva modely: (I) model maxi-
malni rezistence, (II) model primérné rezistence.

(I) Model maximadlni rezistence

Principem modelu je, Ze do vysledné syntetické mapy se
z jednotlivych kategoriza¢nich map pro kazdy bod tzemi
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promitne vZdy hodnota nejvySsi rezistence. Jednd se
o zdkladni modelovy pfistup pouZitelny z hlediska Zivot-
niho prostfedi, protoZe vysoka hodnota urcitého prvku
nemuze byt piekryta nizkymi hodnotami v jinych sloz-
kach Zivotniho prostiedi. Tento model by mél byt apliko-
van u vSech staveb jako povinny.

Algoritmus vypoctu:

S(I) = MAX (k,, Ky, k)

n

SI)  vyslednd hodnota (nebo kategorie) maximalni rezi-
stence

MAX maximum z mnoZiny

k rezistence i-té sloZky (podle kategorii K1 az KS)

n pocet kategorizovanych sloZek (pocet kategorizac-
nich map)

Vystupem je syntetickd mapa (I), kterd je provedena
v analogickych barvach jako mapy kategoriza¢ni (Cervena
— oranzova - zlutd — svétle zelend — tmave zelend).
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Vyhody:

e piehlednost — zdkladni barevné rozliSeni formou
,,semaforu‘

e soucasné zvyraznéni vSech mist vysoké hodnoty —
Zadny vyznamny prvek se neztraci

Nevyhody:

* ve sloZitych a velmi cennych oblastech se vyskytuje
vysoky podil kategorii K1 a K2 (pfevaha ervené
a oranZzové barvy) a mapa neposkytuje podklad pro
dostate¢nou diferenciaci uzemi

(IT) Model priimérné rezistence

Principem modelu je, Ze do vysledné syntetické mapy se
z jednotlivych kategorizacnich map pro kazdy bod uzemi
promitne vZdy primérna hodnota rezistence. Jedn4 se o dopl-
nék k zdkladnimu modelu S(I), ktery je pouZzitelny predevsim
tam, kde je tieba provést jemnégjsi diferenciaci tizemi. Ot4z-
kou je presny algoritmus vypoctu primérné hodnoty.

Algoritmus vypoctu:

S(I) = PRUMER (k,, ky, .......k,)

SdD) vysledna hodnota (nebo kategorie) primérné
rezistence

PRUMER  primér z mnoZiny

k; rezistence i-t€ slozky (podle kategorii K1 az
K5)

n pocet kategorizovanych sloZzek (pocet kate-

gorizacnich map)

Z Yady moZnych vypocti primérnych hodnot (aritme-
ticky, geometricky primér atd.) je nejbéZnéji pouzivany
aritmeticky primér nevhodny. Pfi jeho pouziti dojde
k potlaceni nejcenngjSich lokalit, které mohou mit tako-
vou vahu, Ze jejich existence vyluCuje v daném misté
vedeni trasy bez ohledu na ostatni slozky. Této nevyhodé
se da predejit postupem, ktery je dile navrZzen pro tuto
metodiku. Provede se transformace hodnot rezistence na
dopliikovou veli¢inu propustnost izemi a k vypoctu se
pouZije geometrického priméru. Timto postupem budou
mit lokality, kde je alespotl jeden prvek v kategorii K1 (to
znamend propustnost p = 0,0), vyslednou propustnost 0,0
bez ohledu na ostatni vrstvy.

Algoritmus vypoctu:
1. Transformace hodnot rezistence (k) na propustnost (p)
p=1-k
2. Vypocet geometrického priméru propustnosti
P = GEOMETRICKY PRUMER (p;, p, ....... Pn)
P vyslednd hodnota (nebo kategorie) pramérné
propustnosti
pi  propustnost i-t€ sloZky (podle kategorii K1 az K5)
n  pocet kategorizovanych sloZzek
(pocet kategorizacnich map)

3. Zpétna transformace vysledné primérné propustnosti
(P) na primérnou rezistenci S(II)
SA)=1-P

Vystupem je syntetickd mapa S(II), barevné provedeni je
doporuceno v odstinech jedné barvy. Je tim lépe vyja-
dfeno plynulé rozvrstveni hodnot uzemi. Pfi zobrazeni
mapy muZeme vyuzit klasifikaci, které ndm standardné
nabizi software. V ArcWiev je vhodna napiiklad metoda
pfirozenych zlomt, metoda kvantilu nebo metoda kon-
stantnich intervali.

Vyhody:
* podrobnéjsi roz¢lenéni uzemi
» zachyceni vlivu vice sloZek Zivotniho prostfedi

Nevyhody:
* slozitéjsi algoritmus vypoctu

Je na volbé projektanta, ktery postup vytvoreni syntézy
zvoli, nebo zda pouZije kombinaci obou metod.

3.5.3. PRACOVNI POSTUP SYNTEZY

Vzhledem k velkému poctu krajinnych prvka, které se
v rdmci kazdé stavby hodnoti, a z diivodil praktické pre-
hlednosti, neprobiha syntéza vSech kategoriza¢nich map
soucasné, ale po krocich, které sleduji praktickou hierar-
chii prvkl v ochrané Zivotniho prostiedi. Proto je mozZné
proces syntézy a syntetické mapy rozdélit na ¢asti:

a) Dil¢i syntéza. Spojuje se nékolik tematickych map
dohromady. Napft. syntetickd mapa ,,Pfiroda* vznika
dil¢i syntézou kategorizaCnich map: Uzemni systém
ekologické stability, zvIaSt€é chranénd uzemi,
vyznamné krajinné prvky, lokality zv1ast€ chranénych
druht atd. Jakékoliv spojeni dvou kategoriza¢nich map
je dil¢i syntézou. Tyto mapy dil¢ich syntéz pak mohou
byt pouzity jako podklad k syntézdm vyS$iho fadu.

b) Vysledna syntéza. Vysledna syntéza je koneCnd syn-
téza dil¢ich syntetickych map, kterd v sobé zahrnuje
vysledky ze vSech kategorizaCnich map. Reprezentuje
model celkové kvality Zivotniho prostfedi hodnocené
oblasti.

Pracovni postup:

(i) zvoli se model pouZité syntézy S(I) nebo S(I);

(i) v prostfedi GIS se zpracuji postupné dil¢i syntézy sku-
pin kategorizaCnich map podle hierarchického ¢lenéni
Zivotniho prostredi — dil¢i syntetické mapy se vétSinou
netisknou a jsou prezentovany v digitalni podobg;

(iii) z dil¢ich syntetickych map se zpracuje vysledna syn-
tetickd mapa (nebo dvé mapy, pokud se pouZiji oba
modely) — tyto mapy jsou uréeny pro konecnou pre-
zentaci a tisknou se ve stejném méfitku jako mapy
problémové (ukazka viz Piiloha 1).
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SYNTETICKA GAST |

s

Spojuje hodnotové kategoria zachycensd v
kategorizatnich mapach jednotlivych preku a modeluje
celkovou propustnost danégho deemi pro trasu

r)

Hategorizace se provadi postupnd podle higrarchickéha
dlendni Zivatniho prostfedi od niksich droval k

wy&sim. Proto rozliSujeme:

a) DilEi syntézy
b) Celkovouw (zévérefnou) syntédzu

“Model maximalni
rezistence S{l)

| 2 MODELY ZPRACOVANI SYNTEZY |

Model pramarmé
rezistenca Sill)

-

|r " Do syntézy se za vEech

 Zékladnl postup

Do syntézy se ze vEach ™

katagorizaénich map katagorizaénich map
promitne promitre
nejvyssi hodnofa prumarna hodnoda
(= nejoenmasi uzemi)

(geametricky promdr] A

| B—

y

Elnplﬁ-lml;rgil |;r:atu-|:g |

3.6. REKAPITULACE VYSLEDKU

Vystupem metodiky jako podklad pro projektanta je série
map a dopliiujici textova Cast.

3.6.1. MAPOVA CAST

V pribéhu komplexniho zhodnoceni tzemi podle vySe
uvedené metodiky byla zpracovdna fada mapovych pod-
klada rGznych typu. Pro praktické pouZiti jsou tyto mapy
déleny na:

a) mapy v digitilni podob€ na CD — projektant dostava
k dispozici veSkeré zpracované mapy, které mohou byt
pouZity pfimo pii ptipravé technické dokumentace;

b) mapy v tist€né podobé — jak pro praci projektantl, ale
pfedev§im pro projedndni s organy statni spravy,
obcemi a odbornou i laickou vefejnosti je tfeba vytvo-
fit vhodnou sérii map v tiSt€né podobé. V metodice je
zdlraziiovano, Ze pocet a typ map ma vZdy vychazet
z konkrétni situace.
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Pro vétSinu pfipravovanych staveb silnic a dalnic lze
doporucit jako zdkladni vystupy 4 problémové mapy a 1
mapu syntetickou:

* Problémova mapa - Geologie a voda (sdruzend mapa
horninového prostiedi a informaci z oblasti povrcho-
vych a podzemnich vod)

e Problémova mapa - Pfiroda (sdruZend mapa vSech
vlivil tykajicich se ptirody)

* Problémova mapa - Antropogenni systémy (sdruZend
mapa obyvatelstvo, kulturni pamétky, archeologie)

* Problémova mapa - Zemédélska pida a lesy (tfidy
BPEJ zemédélské pudy, mimoproduké¢ni i produkéni
funkce lesa)

* Syntetickd mapa — celkova syntéza — model maximalni
rezistence

Syntetickd mapa zpracovand metodou maximalni rezi-
stence je pro projektanta zakladnim voditkem. Pfi traso-
vani variant je tieba se vyhnout izemim vybarvenym cer-
vené, naprosto minimalizovat zdsah do oranZovych
oblasti a naopak preferovat vedeni trasy v mistech zelené
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barvy. Doprovodné problémové mapy
potom specifikuji, jaké chranéné prvky se
pod riiznymi barvami skryvaji.

3.6.2. Textova ¢ast

V doprovodné textové Casti jsou popsiny

nasledujici skute¢nosti:

e zvolend metodika, struktura a popis
celého postupu

* pouZity kategoriza¢ni kli¢ v¢etné zdi-
vodnéni

e piehled zpracovanych map

» tabulkovy prehled vSech zédkladnich
mapovanych prvkl

* komentaf k vyznamnym krajinnym prv-
kim s vysokou rezistenci, kterym je
tfeba pfi vybéru tras vénovat mimotad-
nou pozornost

» zhodnoceni
daného uzemi

celkové prachodnosti

| PRIPRAVA PODKLADU PRO PROJEKTANTY

KATEGORIZACHI
CAST

SYNTETICKA
CAST

REKAPITULACE
VYSLEDKL

screeming, scoping,
vymazeni za|mioviho

G

i pod zachycani
zakladnich pred

Zivoiniho prostfedi

phevadeni whach prvki
dio jednotné 54§ lenné
stupnice podie hodnoty

prapojani vaach vrstaw,
vyjdditeni celkove
prichodnasti dzemi

zhodnacend calkows
prichodnosti, vwyimazeni
kritickych mist

T WYSTUPY

.
&

- ==

Uvonni
TPRANA,

AMALYTICKE
MAFY

-~

MAFY

i,

-

HATEGORIZACH]

-~ =

SYNTETICKE
MAPY

-

ZAVERECHA
FPRAVA
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4. PRIPRAVA INDIKATORU PRO HODNOCENI VARIANT

4.1. ZAKLADNI PRINCIPY

Z hlediska metodického pfistupu lze vyclenit dva zakladni

typy hodnoceni:

a) Expertni hodnoceni. Piislusny odbornik na zdkladé
svého komplexniho posouzeni vSech zndmych skutec-
nosti rozhodne o pfijatelnosti varianty. Jednd se
o zékladni postup, ktery je uplatiiovan v rozhodovacich
procesech a kterym postupuji investofi, projektanti,
odbornici na jednotlivé oblasti a kone¢né i organy
statni spravy pfi schvalovéini na vSech stupnich inves-
ti¢ni piipravy. Proto musi byt tento zptisob prvorady
i v rdmci tohoto hodnoceni. Nevyhodou tohoto postupu
byva mal4 transparentnost, protoze v fadé ptipadil neni
zfejmé, na zaklad€ ¢eho bylo dané rozhodnuti uc¢inéno.
Proto byva pfi projednavéani Casto pozadovéano, aby
zavéry byly doloZeny Ciselnymi udaji, ¢imZ precha-
zime k druhému typu hodnoceni (viz b).

b) Rozhodovani na zakladé vybranych indikatoru.
Rozhodovani vychazi z predpokladu, Ze pro kazdy
hodnoceny jev lze vybrat reprezentativni Ciselny indi-
kator (nebo skupinu indikétori), jejichZ hodnota je
pokladem pro rozhodovani. Vyhodou je, Ze spravné
nastaveny indikator predstavuje urcitou redlnou hod-
notu a ¢ini tak hodnoceni srozumitelnéjsi. Do této sku-
piny lze zafadit i rzné typy multikriteridlniho hodno-
ceni. Nevyhodou je, Ze jedno Cislo nemuZe nikdy
postihnout celkovou sloZitost problému, a to predevSim
u takovych oblasti, jako je ochrana obyvatel a ochrana
pfirody.

Optimélnim feSenim se jevi kombinace obou postupd.
Ziakladem je expertni hodnoceni doplnéné o skupiny indi-
katora, které toto hodnoceni zpfehlediiuji. Pravé zde je
mozZné vyuZit zpracované mapové podklady o uzemi
a pomoci néstroji GIS sestavit fadu vhodnych indikétora
vlivu variant na Zivotni prostfedi. Metodika tohoto
postupu je druhym zdkladnim obsahem téchto TP a je
popsédna v nésledujici ¢asti (kap. 4.2.). Jako doplnék jsou
v kap. 4.3. uvedena doporuceni k racionalizaci vysled-
ného hodnoceni variant a zptehlednéni vystupii pro
vSechny ucastniky procesu projednavéni.

4.2. METODIKA TVORBY INDIKATORU
Z MAPOVYCH PODKLADU

4.2.1. CiL

Cilem je definovat postupy pro tvorbu transparentnich
indikétorti vlivu vybranych variant tras na hodnocené kra-
jinné prvky na zakladé mapového souboru pfipraveného
jako podklad pro projektanta pti vybéru trasy (viz kap. 3)
s vyuZzitim nastroji GIS.

4.2.2. ZAKLADNI PRINCIPY

Indikator by mél reprezentovat riziko negativniho ovliv-
néni hodnoceného prirodniho objektu pozemni komuni-
kaci. To je zavislé na tfech hlavnich parametrech: (a) roz-
sahu kontaktu, (b) charakteru ptirodniho prvku, (¢) cha-
rakteru stavby.

Rozsah kontaktu (c)

P1i hodnoceni rozsahu kontaktu mezi prvky Zivotniho

prostiedi a stavbou je mozné ziskat zakladni tii typy

vystupl:

1. Pocet kontakta (n) — vystupem je informace, zda
stavba je, ¢i neni v kontaktu s danym prvkem. Tento
typ vystupu md predevs$im signdlni charakter, neposky-
tuje informace o rozsahu a zavaznosti kontaktu. Stej-
nou hodnotou je popsan zasah, kdy dany prvek je zcela
zlikvidovén, a na druhou stranu tfeba nevyznamny pra-
chod okrajem prvku. Indikator je pouZivan Casto pfi
hodnoceni na urovni narodnich koncepci, kde se posu-
zuji Siroké koridory a od hodnoceni se oCekavaji pre-
dev§im zakladni informativni vystupy. Interpretace by
ale méla byt velmi opatrna. Naopak pro hodnoceni, kde
se ma rozhodovat o konkrétni trase pozemni komuni-
kace, je tento postup nevhodny a miZe poskytovat
zcela zkreslujici vysledky. Celkové 1ze doporucit mini-
malizaci pouZivani tohoto indikéatoru.

2. Délka kontaktu (d) — kontakt je vyjadieny délkou prii-
chodu osy komunikace danym prvkem. Vystup vyja-
dfeny v délkovych jednotkach (m, km) jiz davé zdkladni
redlnou predstavu o rozsahu kontaktu. Vystup nerozli-
Suje mezi komunikacemi riznych Sitkovych parametrt.

3. Plocha kontakti (s) — kontakt je vyjadieny velikosti
plochy priniku komunikace s prvkem. Pfi hodnoceni
1ze rozlisit:
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* Piimé vlivy — plocha, kde vystavbou dochazi k pfimé
likvidaci casti prvku (= plocha destrukce). Rdmcové je
mozné §itku obalové zony kolem osy pozemni komu-
nikace stanovit na §ifku kategorie pozemni komuni-
kace. Jednd se o zdkladni zplsob hodnoceni, oznaCeni
plochy je (s).

* Nepiimé vlivy — plocha, kde pasmo o definované §iice
kolem pozemni komunikace zplsobuje urcity impakt,
protina dany prvek (= plocha impaktu). Sitka pdsma
impaktu je pro kazdy prvek riizna, zavisi na zpisobu
Sifeni negativniho vlivu a musi byt stanovena podle
mistnich podminek. Pro ramcové vypocty a zdkladni
odhady 1ze jako standardizovanou hodnotu pouZit péti-
nasobek $ifky kategorie komunikace na kazdou stranu
od osy komunikace. Jedna se o dopliikové hodnocenti,

oznaceni plochy je (si).

Charakter prvku

Rizikovost zdsahu je ddna vyznamem dotéeného prvku.
V kapitole 3.3. byla pro jednotny popis vyznamu, a tim
i priority daného prvku definovana veli¢ina rezistence
(k), kter4 nabyva hodnot v uzavieném intervalu /0; 1/, kde
hodnota 0,0 predstavuje prvek ,.bez vyznamu®, hodnota
1,0 prvek mimofadného vyznamu, ve kterém je kontakt
s trasou prakticky vylouceny. Uvedend hodnota rezistence
muZe byt pouZita pro modelové vypocty.

Rezistence prvka je graficky zndzornéna na kategorizac-
nich a syntetickych mapach, které je mozné pouzit k vyhod-
noceni. Stanoveni délky priichodu jednotlivymi kategori-
emi rezistence patii k zakladnim srovnavacim indikatorim.

tabulka 8: Zdkladni charakteristika pouzivanych kategorii

Charakter stavby

Charakter stavby, tj. konkrétni technické feSeni daného
stavebniho objektu, ktery je v kontaktu s hodnocenym
prvkem, ma zasadni vliv na skute¢nou rizikovost zésahu.
Je zde napt. zcela evidentni rozdil mezi ovlivnénim bio-
centra v pripadé, Ze trasa prochdzi jeho stfedem v urovni
terénu a pripadem, kdy trasa pfechdzi pfes biocentrum
dlouhym vysokym mostem.

Pro hodnoceni byla zavedena modelova veli¢ina riziko-
vost stavby (r), nabyvajici hodnot v intervalu /0;1/, kde
hodnota 0,0 reprezentuje zZadny vliv a hodnota 1,0
extrémné negativni vliv vedouci k likvidaci prvku.

P1i stanoveni konkrétnich hodnot r je tfeba vychazet
z kombinace technického feSeni stavby a charakteru
prvku. Napiiklad pfekonédni biokoridoru raZenym tunelem
bude mit hodnotu rizikovosti stavby r = 0,0, tudiZ trasa
dany prvek neovlivni, zatimco stejné technické feSeni
trasy prochazejici ochrannym pdsmem vodniho zdroje
muize mit hodnotu rizikovosti stavby r = 1,0, coZ znamen
likvidaci prvku. Projektant si v rdmci zpracovavané stu-
die vytvori vZdy vlastni tabulku prvka s hodnotami rizi-
kovosti stavby. Konkrétni hodnoty musi byt upfesnény
pro jednotlivé typy prvkd, pro jednotlivéd technickd opat-
feni a podle stupné znalosti jak hodnocenych prvku, tak
projektové dokumentace stavby. V tab. ¢. 8 je uvedena
zékladni obecna kategorizace rizikovosti stavby (r). Sou-
¢asné je uvedeno i doporucené barevné znaCeni, pokud by
byla snaha zvyraznit tyto objekty na mapach.

Kategorie Rizikovost  Popis Charakteristika Barevné

rizikovosti  (r) oznaceni

R1 1,0 -0,81 objekt vysoce realizaci objektu dojde s jistotou k likvidaci daného prvku | ¢ervena
rizikovy

R2 0,8 - 0,61 objekt velmi realizaci objektu dojde s vysokou pravdépodobnosti k vdZ- | oranZova
rizikovy nému negativnimi ovlivnéni pfirodniho prvku

R3 0,6 — 0,41 objekt stiedné realizaci objektu dojde k ur¢itému negativnimu ovlivnéni, | Zlutd
rizikovy které ale nenarusi funk¢nost daného prvku

R4 0,4 -0,21 objekt mélo realizace objektu zplisobi pouze dil¢i negativni efekty svétle
rizikovy zelena

RS 0,2-0,0 objekt bez rizika realizace objektu je bez jakéhokoliv pfimého, nebo nepfi- | tmavé

mého negativniho vlivu pro dany prvek zelend
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4. PRIPRAVA INDIKATORU PRO HODNOCENT VARIANT

Pracovni stupnice rizikovosti stavby musi byt zpracovany
samostatné ve vztahu k jednotlivych krajinnym prvkim.
Ptiklad hodnoceni rizikovosti stavby pro prvky tzemniho
systému ekologické stability (napf. biocentrum) je uve-
deno v tab. 9.

Poznédmka: stanoveni rizikovosti urcitého stavebniho
objektu pro dany pfirodni prvek je sloZitou zileZitosti a
vnési subjektivitu do rozhodovani. Z praxe je ale zfejmé,
Ze jakykoliv odborny kvalifikovany odhad je lepSi nez
situace, kdy se deklaruje ovlivnéni néjakého ptirodniho
prvku a trasa tam ve skute¢nosti prochdzi raZzenym tune-
lem.

tabulka 9: Rizikovost stavby pro prvky vizemniho systému
ekologické stability

Priklad pro prvky USES

4.2.3. KLASIFIKACE INDIKATORU

Podle toho, zda indikator popisuje pouze
vlastni rozsah kontaktu, nebo zda zohled-
luje i charakter pfirodniho prvku a zptsob
technického feSeni stavby, je mozné defi-
novat tfi zdkladni skupiny indikatoru.
Obecny algoritmus veli¢in modelujicich
vliv je nésledujici:

model alfa — zahrnuje pouze rozsah

1,0 zemni téleso
0,75 hloubeny tunel
0,5 stfedni a menSi mosty
0,25 velké mosty
0,0 raZeny tunel
PRIPRAVA INDIKATORU
_ " 3 FAKTORY URCUIICI NEGA TIVN mv___""--x.

KOMUMKACE N4 PRIRODMN PRVEK

Razdéleni Indikatorn do skupln
podle toho, které faktory
brzroei v ivabiu

T

kontaktu (c) L ALFA a
vypocet: alfa = ¢
* model beta — zahrnuje rozsah kontaktu ROZSAH '-','""'-|; i
. P L o 1
(¢) a hodnotu daného prvku vyjadienou KOMNTAKTU ] ;
veli¢inou rezistence (k)
vypoclet: beta = ¢ * k
* model gama — zahrnuje rozsah kontaktu
(c),' hodnotu Flane’ho prvku vyjadienou CHARAKTER :;"'-H'? g.r“”.}
veliCinou rezistence (k) a zpusob tech- 1 PRVHLU T Bl
nického feSeni vyjadieny veli¢inou rizi-
kovost stavby (1)
vypocet: gama=c *k *r
5 o CHARAKTER {M}
ProtoZe rozsah kontaktu lze vyjadfit tfemi STAVEY et

zékladnimi zpasoby (pocet, délka, plo-

cha), vznikd kombinaci devét modelovych
indikatord. Pro jednoznacnou identifikaci

se zplusob stanoveni rozsahu kontaktu (n,
d, s) uvede v zavorce za symbolem
modelu. Napt.:

alfa(d) — délka priichodu trasy danym prvkem

alfa(d) = c(d) (km)

gama(s) — plocha destrukce pii priichodu danym prv-
kem nésobend hodnotou rezistence prvku a rizikovosti
stavby

gama(s) =c(s) *k *r

(km?)

Klasifikace indikétorQ je uvedena v nasledujici tabulce.
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tabulka 10: Klasifikace indikdtorii

Typ modelu

symbol

gama=c*k*r

vypocet alfa=c¢ beta=c¢ * k
zahrnuje rozsah kontaktu rozsah kontaktu rozsah kontaktu

charakter prvku charakter prvku

charakter stavby

Zpisob hodnoceni (n) alfa (n) beta (n) gama (n)
rozsahu kontaktu (c) pocet /-/
(d) alfa (d) beta (d) gama (d)
délka /km/
(s) alfa (s) beta (s) gama (S)
plocha /km?%/

V riiznych typech studii se vyuZzivaji rizné typy indikator. Nejcastéjsi zptisob vyuziti pro jednotlivé indikétory je uve-
den v nasledujici tabulce.

tabulka 11: VyuZiti indikdtorii

Typ modelu
beta

Zpusob hodnoceni

rozsahu kontaktu (c) obecné koncepce
Casto pouzivany syntetické indikatory vhodné pro stupent

indikator ze syntetickych map EIA

vhodné pro detailni

studie
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4. PRIPRAVA INDIKATORU PRO HODNOCENT VARIANT

4.2.4. PRAKTICKY POSTUP

KLASIFIKACE INDIKATORU

Prakticky postup se sklad4 z nasledujicich
krok:

(1) volba pouzitého indikitoru pro hodno-
ceny prvek

(2) stanoveni indikatoru pro jednotlivé prvky

3 faktory, kterd uréuji walikost negativniho viive
komunikace nglpﬁmdnl prvek

Volba indikdtoru pro hodnoceny prvek

ROZSAH
KONTAKTU (c)

CHARAKTER
STAVEY r}

CHARAKTER
PRVKU (k)

Pfi volbé je tfeba vychazet:

(a) Z typu prvku, pro ktery se indikator sta-
novuje — jednd se predev§im o Cetnost
prvku v daném dzemi a jeho plo$ny roz-
sah. U prvka, které zaujimaji velké roz-

meslilees waliding
pobet, délia, plocha

mendichova welidina
Fislovoal #lavhy (r)

madalava valitin
rezistonos proku k)

I I._ !.-'- % -'-_: I.__'- " --."'\. :..- - "
lohy, nema napf. smysl pouZivat modely, e LR L Lo
které pocitaji s poctem kontakti. I 1

. . . bt alin beta=c®k "=

(b) Z cile hodnoceni, tj. z postaveni studie |L| i l | i l | e 4

v ramci investi¢ni pifipravy. U studii,

kters maji pouze ramcon vcharvakter, lze — poiet (n) ol i) bt o) ——

pouZivat model alfa(n), pricemz hodnoty .

maji pouze signalni charakter a maji

upozornit na misto, kde 1ze ocekévat -

problém, ktery bude detailné feSen v dal- ik alfa (o beta (d) gama (d)

$im stupni. _'ﬂ.-

AvSak zcela odli$nd je situace u studii,

které maji rozhodnout o vybéru koridoru plochs

nebo trasy. Zde je pouZiti modelu alfa kontakbu {s) ala - e {5/

a CasteCné i beta nedostacujici a znacné

zkresluje celou situaci. Tyto studie nelze

teSit bez zdkladniho zohlednéni technického feSeni
(nelze napf. diskvalifikovat variantu z divodu optic-
kého prichodu pfirodni rezervaci, kdyz trasa ve sku-
teCnosti tuto rezervaci podchdzi raZzenym tunelem).
To se ale pri pouZziti pouhé délky prichodu alfa(d)
nepodchyti.

Optimélni postup pii volbé modelu pro stanoveni indiké-

torQ je nasledujici:

* Popsat kontakt podle modelu alfa (jsou jednoznacné,
bez subjektivniho vlivu, ale maji mensi obsah infor-
mace — chybi ohodnoceni rizikovosti)

* Doplnit hodnocenim podle modelu gama (je nejkom-
plexnéjsi)

* Konecny zavér ucinit po porovnani vysledki obou
modell

Stanovent indikdtoru pro jednotlivé prvky s vyuZitim

ndstroju GIS

Indikétor se stanovuje samostatné pro kazdy krajinny

prvek (napf. zvlasté chranénd uzemi). Kazdy krajinny

prvek je na hodnoceném tizemi zastoupen fadou konkrét-

nich objektll. Z toho vyplyvéa nasledujici postup:

* indikétor se stanovi jednotlivé pro vSechny dotlené
objekty daného prvku,

* indiké4tor daného prvku je souctem indikatort jednotli-
vych objekta.

Hlavnimi vychozimi podklady jsou analytické a kategori-
zacni mapy.

Vystupem je Ciselny udaj v redlnych jednotkach (pocet,
km, km?). Ten mlZe byt pouZity pro porovnani vlivu jed-
notlivych navrZenych variant na dany prvek. Indikator je
konstruovan tak, Ze vyS$$i hodnota indikatoru predstavuje
vySSi vliv. U indikatort, kde méfitkem rozsahu je délka
nebo plocha Ize vystup interpretovat tak, Ze hodnota indi-
katoru predstavuje modelovou délku trasy v km (nebo
modelovou plochu v km?), kterd je z hlediska daného
prvku problémova. Napf. z hlediska ochrannych pisem
vodnich zdrojt je varianta C problémova v délce 3,4 km.
Tento typ interpretace je dobfe pochopitelny odborné
i laické vetejnosti.

Vysledek miZe byt prezentovan:

a) v absolutnich hodnotich (n, km, km?) — jedna se
o zdkladni vyjadieni, protoZe vyjadiuje skute¢nou miru
dopadu na Zivotni prostfedi. I samotna vétsi délka trasy
je z hlediska vlivu na Zivotni prostfedi negativem;

b) v relativnich hodnotéach (%) z celkové délky trasy.

Vysledky jsou prezentovany tabelarn€ v kapitole tykajici
se daného prvku nebo v celkovych prehledech. Mohou byt

pfipadné pouZity i k dalSim podrobnéj$im analyzam, jako
je multikriteridlni hodnocend.
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4. PRIPRAVA INDIKATORU PRO HODNOCENT VARIANT

Stanoveni syntetickych indikdtorii

Pro zékladni orientaci o vlivu jednotlivych variant na cel-
kovou kvalitu prostfedi v daném zdjmovém uzemi lze
vyuzit indikatory sestavené na zdklad¢ dil¢ich map
a vysledné syntetické mapy. Pracuje se se syntézou S(I),
tj. modelem maximalni rezistence, do které se promitaji
vzdy nejhodnotnéjsi prvky v daném misté. Vypocet odpo-
vidd modelu beta(d). Postup stanoveni je stejny jako
u jednotlivych prvki, ale jednotlivymi prvky jsou zde
kategorie rezistence K1, K2, K3, K4, KS. ProtoZe v syn-
tetickych mapach jsou zkombinovéiny prvky riznych
vlastnosti, nelze zde vyuZit hodnoceni rizikovosti stavby
(model gama).

Délky prichodu jednotlivymi kategoriemi pro hodnocené
varianty jsou prezentovany tabelarné bud v absolutnich
nebo relativnich hodnotach.

4.3. DOPORUCENI PRO CELKOVE
HODNOCENI VARIANT

4.3.1. ZAKLADNI PRINCIPY

V pifedchozi ¢ésti byly nadefinovany indikatory vlivu
trasy na prvky Zivotniho prostfedi. Ty pfedstavuji vhodny
srovnavaci zéklad pro kone¢né vyhodnoceni variant, které
probihd expertnim zplisobem. Pfitom je ale tieba si uveé-
domit, Ze zde probihaji dva zdkladni typy rozhodnuti:
(1) Rozhodnuti o prijatelnosti varianty - jedna se o kli-
C¢ovou otdzku pfi hodnoceni variant. Teprve tehdy,
kdyz je varianta z hlediska vlivu na Zivotni prostiedi
principidlné pfijatelnd, 1ze uvaZovat o porovnavani
s dal§imi hledisky (ekonomické, socidlni aj.). Roz-
hodnuti o pfijatelnosti a podminkéch pfijatelnosti je
také vystupem rozhodovani orgdnt statni spravy.
Mohou nastat libovolné situace, ptijatelné mohou byt
vSechny navrZené varianty, nékteré nebo Zadna. Jedna
se o absolutni rozhodnuti ano/ne. (V praxi ano — za
jakych podminek, ne — za Zadnych podminek).

28

(2) Rozhodnuti o poradi prijatelnosti variant — jedna
se o relativni porovnani navrZzenych variant mezi
sebou. Vystupem je pofadi pfijatelnosti z environ-
mentalniho hlediska.

Oba tyto typy hodnoceni potom slouZi jako podklad pro
celkové vyhodnoceni trasy po zabudovéni dalSich hledi-
sek (technicko-dopravniho, ekonomického, socidlniho
aj.).

Expertnimu rozhodovéni je ¢asto vytykdna mal4 transpa-
rentnost, to znamend, Ze neni Casto zcela zjevné, jakym
zpusobem se vSechna hlediska promitla do kone¢ného sta-
noviska. Jako mozZné teSeni je zde navrZena urcitd for-
malni modifikace, kterd pfispéje k jednoznacnosti vyja-
dreni experta a k celkové vySS§i srozumitelnosti pro ucast-
niky procesu. Postup spoc¢iva v kvantifikaci pfijatelnosti
varianty vyplnéné ve formé rozhodovaciho stromu.

4.3.2. DEFINICE HLAVNICH POJMU

Prijatelnost varianty

Pfi expertnim hodnoceni je pfijatelnost varianty z hle-

diska vlivu na hodnocenou slozku Zivotniho prostiedi

vyjadfovana riznym slovnim popisem, ktery nemusi byt
vZdy jasny. Cestou k ziskdni jednozna¢nych vyjadreni je
formalizace postupu. Zvoleny postup:

¢ Je definovana veli¢ina prijatelnost varianty (a), ktera
ve zvolené stupnici vyjadfuje sumarni nazor experta na
prijatelnost hodnocené varianty z hlediska jejitho vlivu
na posuzovanou slozku.

e Prijatelnost (a) mizZe nabyvat libovolnych hodnot
v intervalu /0;1/, kde hodnota 0,0 reprezentuje zcela
nepfijatelny zamér, hodnota 1,0 reprezentuje zameér
zcela pfijatelny, bez vyhrad.

* Hodnoty pfijatelnosti se pro grafické vyjadfeni sdruzuji
do 5 kategorii (Al aZ AS). Zékladni stupnice je uve-
dena v nésledujici tabulce.
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tabulka 12: Zdkladni charakteristika prijatelnosti variant (zdméru)

Kategorie Prijatelnost Prijatelnost Charakteristika Barevné
prijatelnosti (a) (celkové) oznaceni
A5 1,0 - 0,81 vysoka zamér zcela prijatelny, bez vyhrad tmaveé
zelena
A4 0,8 - 0,61 nadprimérnd zamér prijatelny s dil¢imi vyhradami svétle
zelend
A3 0,6 - 0,41 primérna zamér pfijatelny s vétSimi vyhradami, za opatfeni béZného | Zlutq
rozsahu
A2 0,4 -0,21 podprimérna zamér pfijatelny pouze s velkymi vyhradami, za mimo- oranZova
fadnych opatieni, hranice pfijatelnosti
Al 0,2-0,0 7adna zamér neprijatelny, hleddni kompromisi krajné obtiZné, cervena
pokud nepfijatelny bez vyjimky potom a = 0,0

Pozniamka: Pfi zjednoduSeném barevném vyjadieni se doporucuje: Cervend (A1), Zlutd (A2, A3, A4), zelend (AS). Jedna se predevsim o to, aby se jed-

nozna¢né vymezily krajni polohy, pfedev§im nepfijatelné zaméry.

Hodnoty pfijatelnosti jsou pouzitelné pro rtizné typy dal-
§tho vyhodnoceni. Pfedev§im je doporuceno je pouZzit
v ramci rozhodovaciho stromu (viz dale).

Rozhodovaci strom

Rozhodovaci strom je formalizované schéma, ve kterém
jsou hierarchicky usporadany jednotlivé slozky — pod-
slozky — prvky Zivotniho prostiedi. V redlné praxi se jedna
o Ctyfi aZ pét urovni. Kone¢nym vystupem je zhodnoceni
celkové prijatelnosti a poradi vyhodnosti jednotlivych
variant.

V prvni hierarchické urovni jsou zakladni hlediska pro
posuzovani tras silnic a dalnic: hledisko technické, eko-
nomické, environmentilni, idzemni. Prestoze tato meto-
dika se zabyva pouze environmentdlnimi hledisky, 1ze
zcela analogicky déle Clenit i hlediska ostatni.

Druhou hierarchickou trovni (tedy prvni v environmen-
talni oblasti) jsou jednotlivé zdkladni sloZky Zivotniho
prostfedi (obyvatelstvo, ovzdusi, voda, pida, biota atd.).

Tyto slozky se dale dé€li na podslozky a prvky (napf.: envi-
ronment — voda — voda povrchova — vodarenské toky).

Rozhodovaci strom mtZe pouZivat rizné Clenéni v z4vis-
losti na hodnoceném zaméru a mistnich podminkéch. Roz-
hodovaci strom sestavuje feSitel (ukdzka viz Pfiloha 1).

4.3.3. PRACOVNI POSTUP

Postup:

e Sestavit hierarchicky uspotddany rozhodovaci strom,
pocet sloupct odpovidd poctu hodnocenych variant.

* Pro kazdou sloZku na kazdé urovni zhodnotit celkovou
piijatelnost varianty a vyjadfit ji ¢iselnou hodnotou (a)
podle semikvantitativni stupnice.

e Pro ndzornost se dané pole vybarvi prisluSnou barvou
podle schématu semaforu (Cervena — nepfijatelné, zZluta
— kompromisni, zelend — piijatelné).

* Hodnoceni se provede postupné od nejniZsi urovné
k nejvyssi.
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5. ZAVER

5. ZAVER

PredloZena metodika se zabyva pripravou environmental-
nich podkladt pro projektanty pii vybéru tras silnic a dal-
nic a tvorbou vhodnych indikatori v prosttedi GIS pro
vybér optimalnich variant. Faze pfipravy ma rozhodujici
vliv na kone¢né dopady stavby a provozu komunikace na
Zivotni prostiedi. Aplikace této metodiky je tedy jednim z
preventivnich néstrojii. Metodika je koncipovéana jako
otevieny systém, protoZe autofi jsou si védomi nutnosti
jejiho stalého uptestiovani a zdokonalovini ve vazbé na
rozvoj informacnich systému a poznatkl v tomto oboru.
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Ministry of Transport
Department of Land Infrastructure

Road and Motorway Directorate

ASSESSMENT OF TERRITORY PERMEA -
BILITY FOR LINEAR CONSTRUCTIONS

TECHNICAL STANDARD

1. INTRODUCTION

The submitted technical standard is an output of solution of the
project VaV No. 1F55A/008/120 “Methodology for assessment
of territory permeability for linear constructions,” solved under
the control of the Ministry of Transport of the Czech Republic
by the company EVERNIA Ltd. in 2005.

Selection of new routes of overland roads, especially of motor-
ways and high-speed roads, is a very complicated issue, full of
conflict. Interests of various landscape users are in conflict
here, and this manifests itself in a number of assessment points
of view, especially technical, economical, social, political, and
environmental ones. Thus, protection of the environment is one
of them, and practical application of these criterions plays
a very important role when selecting the routes and it is also
subject of a number of discussions. Because of that, a high
number of map documents, differing in focus, content, as well
as formal design, are drawn up on this subject within the fra-
mework of designing and investment preparatory work. Often,
this variability makes their utilisation more difficult, both
during route designing and during subsequent negotiations
with state administration bodies, and the professional as well
as general public. The submitted technical standard defines and
specifies procedures to make the given materials more objec-
tive and more clear, and, thus, to increase their comprehensibi-
lity and overall usability.

The technical standard focuses on two basic interconnected pro-

blem issues:

1. Preparation of environmental documents for the desig-
ner. This concerns drawing up documents on the given terri-

tory, enabling the designer to propose route location in order
to avoid, as much as possible, areas sensitive from the point
of view of environmental protection. Generally, this stage is
termed an assessment of the territory.

2. Selection of indicators of environmental impact of the
individual variants. This part relates to the subsequent
stage, when the individual technical variants have been pro-
posed already, and they should be assessed from the point of
view of impact on the individual environmental components.
This concerns the use of map documents drawn up in the
previous stage, and the generation of suitable indicators by
means of GIS tools. Generally, this stage is termed an assess-
ment of the variants.

Segmentation of the technical standard (TS) corresponds to
these solved problem issues. After this introductory chapter, an
overview of regulations (Chapter 2) follows listing selected nati-
onal and departmental regulations directly connected with the
given topic. The core of the work is Chapter 3 which describes
the methodology for drawing up documents for designers. Cha-
pter 4 concerns selection of suitable indicators for comparison of
the variants. It is followed by the Conclusion and Bibliography.

The precondition of practical implementation of this methodo-
logy is the existence and use of geographical information sys-
tems (GIS), the application of which has widened possibilities of
data processing and presentation in a completely essential way.
Use of some of the GIS systems is a precondition of application
of the methodology. The majority of GIS programmes used
nowadays meets the requirements of this methodology on digi-
tal data processing. In order to follow procedures proposed in
this methodology, it is possible to use any system showing the
following functions: (a) loading basic maps of the territory of
interest, (b) loading geographical database information of the
problem environmental categories, (c) creating and editing grap-
hic space objects, (d) linking graphic objects with data, (e) work
with databases, (f) export and import of generally used formats
of geographical data.

A separate appendix to the TS is formed by examples of map
appendices from a model study where the described procedures
are illustrated in practice on a model territory. Certain parts of this
study are used in the text of the TS. The model study as a whole,
including a wide set of model maps, is on a CD distributed sepa-
rately on the basis of a request sent to authors of the TS.

The submitted TS cannot be confused with a complex methodo-
logy for selection of road and motorway routes, because a num-
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ber of further factors exist that have to be taken into considera- 2. REGULATIONS AND BASIC

tion during final selection of road routes (economic, technical, TERMINOLOGY

social, territorial, etc.). Practical outputs according to this TS

represent suitable and comprehensible input documents for these 2.1. CONNECTED ACTS, DECREES AND
complex assessments. REGULATIONS

Chapter 2 lists the basic acts, decrees and regulations relating to
the given issue. Valid wordings of all acts can be found on the
Portal of Public Administration of the Czech Republic
(www.portal.gov.cz).

2.2. BASIC TERMS AND TECHNICAL TERMINOLOGY

Only terms defined in this methodology are stated in the follo-
wing list. Common terms from the field of environmental pro-
tection are not listed.

Table 1: Technical terminology

Term Description

Resistance Model quantity expressing potential non-permeability of an element for a linear construction.

It can have any value in the interval /0; 1/.

Permeability Complementary quantity to the quantity of resistance (p = 1 — k).
Destruction area Area where direct liquidation of a part of the element takes place due to the construction.
Impact area Area where a zone having defined width along the road causing certain impact, intersects

the given element.

Acceptability of a variant Quantity expressing summary opinion of an expert concerning acceptability of the
assessed variant from the point of view of its impact on the assessed component.
It can have any value in the interval /0, 1/.

Risk level of the construction Model quantity expressing the potential risk that the given construction object essentially
negatively damages the given landscape element.

Tree of decision Formalised scheme where the individual environmental components - sub-components

- elements are hierarchically organised.

Table 2: Symbols used in calculations

Symbol Term

a Acceptability of a variant - model quantity

Al -AS Acceptability of a variant - categories

alpha Indicator for assessment of variants of the routes, it only includes the range of contact (c)
beta Indicator for assessment of variants of the routes, it includes range of contact (c) and value

of the given element expressed as the resistance quantity (k)

c Range of contacts
d Length of contacts
gamma Indicator for assessment of variants of the routes, it includes range of contact (c), value

of the given element expressed as the resistance quantity (k) and way of technical

solution expressed as the "risk level of the construction" quantity
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Table 2: Symbols used in calculations

Symbol Term

k Resistance - model quantity
K1 - K5 Resistance - categories

n Number of contacts

p Permeability

P Permeability - mean

-

Risk level of the construction — model quantity

R1-RS5 Risk level of the construction — categories

S Area of contacts — destruction area

si Area of contacts — impact area

S) Synthesis model - model of maximum resistance
SdD Synthesis model — model of mean resistance

2.3. USED ABBREVIATIONS

Table 3: Used abbreviations

Czech English Term Czech English Term

UPD PD Planning documentation SPA SPA Special Protected Area

CSN CSS Czech State Standard (NATURA 2000)

TP TS Technical standard USES TSES Territorial system of ecological

NP NP National Park stability of the landscape

CHKO PLA Protected Landscape Area VKP SLC Significant landscape

NPR NNR National nature reserve component

PR NR Nature reserve ZCHD SPS Specially Protected Species

NPP NNM National natural monument BPEJ ESEU Evaluated soil-ecological unit

PP NM Natural monument GIS GIS Geographical Information

ZCHU SpPA Specially Protected Area Systems

CHOPAV | NWAPA | Natural Water Accumulation UAT UAT Unfragmented area with traffic
Protected Area NRBK SRBC Supra-regional biocorridor

OPVZ DWPA Drinking water protection area pSCI pSCI proposed Sites of the

Community Importance

3. DRAWING UP DOCUMENTS serve the designer of the technical part as a document for propo-
FOR DESIGNERS sing routes showing the least environmental impact.

3.1.2. BASIC REQUIREMENTS
3.1. BASIC PRINCIPLES
The methodical procedure must ensure implementation of these

3.1.1. Amm requirements:

¢ Map specification of all essential phenomena from the
The aim of the procedure is to draw up a series of maps on per- point of view of environmental protection - thus, only the
meability of the territory for linear constructions which will phenomena that can be spatially specified and may be entered
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into maps are subject of the assessment. These elements,
which can be mapped, are based on component acts concer-
ning the individual environmental components, and are sub-
ject of a number of expert databases. For example, elements
of the territorial system of ecological stability, mining areas,
archaeological sites, etc., are mapped. On the contrary, the
methodology does not take into consideration phenomena
such as accessibility of commuting to work, economic bene-
fits, etc., which cannot be spatially expressed.

e Interpretation of the mapped elements from the point of
view of their certain ‘“value” — the individual elements do not
have the same value from the point of view of the route (for
example, there is a difference between importance of a national
nature reserve and a significant landscape component), and this
value differentiation must be taken into consideration. The aim
is to convert the broad spectrum of various landscape elements
to one common qualitative basis, in relation to route designing.
A completely essential requirement is to clearly distinguish the
stage of data presentation in maps, which can be regarded as an
objective stage, from the stage of data interpretation, which
always contains some elements of subjectivity.

* Overall expression of the territory quality — one clear map,
or a limited number of them, should be the output, as a basis
for work of other professionals.

3.1.3. BASIC CONCEPT OF THE METHODOLOGY

The above-mentioned requirements are met by application of

procedure which was described in methodology of 1997 (Andél,

Visidk, 1997) already, and, since then, tested in practice in

a number of studies.

The recommended work procedure includes the following sta-

ges:

(1) Screening — it specifies the territory of interest

(2) Analysis — it ensures map specification of all important ele-
ments in the landscape

(3) Categorization — it transfers the individual elements into
a unified value scale

(4) Synthesis — it models the overall quality of the assessed ter-
ritory

(5) Recapitulation — it defines the basic conclusions for route
location

The following part of this chapter is segmented according to the

above-mentioned procedure.

3.2. SCREENING

The screening includes stages which are usually designated as
screening and scoping in the process of environmental impact
assessment.

The purpose of this stage is to recapitulate previous knowledge
on the given territory and the given project, and, on their basis,
to propose the scope and main priorities of further work. The
basic input document is the task given by the investor, which
defines requirements on the given road, especially points of han-
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ding over (the starting and end point of the section), and the pro-
posed project category, according to relations of transport engi-
neering and land use plans.

Within the framework of the screening, it is necessary to deter-

mine:

a) Extent of the territory of interest where the subsequent sta-
ges of the assessment will take place. The extent of the ter-
ritory should be based on realistic technical possibilities
(i.e., the territory should not be broadened to include clearly
non-permeable areas), but, on the other hand, the territory
must be sufficiently large in order to avoid future speculati-
ons on other possible directions of the routes which were
not considered.

b) Map scale in which the subsequent stages of the assess-
ment will be drawn up. The scale depends on the overall
project. The scale of 1:50 000 is suitable for strategies on
large territories. For the actual selection of the route, it is
necessary to carry out environmental assessment at a scale
of 1:10 000. Scales of 1:25 000 or 1:15 000 may be a com-
promise.

c) Types of analytical maps. According to the priorities of the
territory of interest, and extent of the construction, it is
necessary to determine which maps will be drawn up in
digital form, and which will be prepared for printing. (Cha-
pter 3.3)

d) Extent and focus of main supplementary research, especi-
ally biological, geological and hydro-geological, and
assessment of landscape character, necessary for the crea-
tion of basic maps.

e) Time schedule. It depends, primarily, on:

e Investment projects of the investor;

e Extent and nature of supplementary research. Especi-
ally in the case of biological research, it is necessary to
take into consideration seasonal nature of this work.

The form and extent of this screening depends, primarily, on the

size of the investment project.

3.3. ANALYSIS
3.3.1. Am

The aim of the analysis is to collect the necessary data on the
state of the individual environmental components in the area of
interest, and to present them in a map form. The results are
represented in the individual analytical maps. Terms and catego-
ries from the given fields of science and legislation are used for
the description, in order that the result is of generally valid
nature, and is not influenced by the author’s approach. Analyti-
cal maps with comments represent a basic document for further
work and for comparison works in the future.

3.3.2. NUMBER OF ANALYTICAL AND PROBLEM MAPS

When determining the number of analytical maps, they are
distinguished in the following manner:
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a) GIS maps — they form the basis of the assessment. A sepa-
rate analytical map is created for each of the assessed ele-
ments (for illustration, see Appendix 1, Figure 1). The sub-
sequent stage of categorization is linked with the require-
ment that the individual maps do not overlap, i.e. that each
point on the map corresponds to only one object of the
given element. The maps are archived in digital form.

b) Maps intended for printing — in view of optimisation of
printing costs and lucidity, it is suitable to join the indivi-
dual mapped elements into several maps intended for prin-
ting. These maps are designated as problem maps. The
number of problem maps depends on the extent of the pro-
ject and local conditions:

(i) Minimum number: 1 problem map depicting all essen-
tial elements of the given territory. It can be used in
case of simple projects only.

(i) Recommended number for majority of projects: 4 pro-
blem maps:

A. Geology and Water (the map includes the field of rock
environment and water management field);

B. Nature and TSES (the map includes NATURA 2000,
SpPAs, SLCs, sites of species protection, landscape
fragmentation, TSES);

C. Anthropogenic systems (the map contains population,
development areas according to PD, cultural and
archaeological monuments, landscape character);

D. Land and forest (the map includes data on agricultural
land and forest zoning).

(iii) If the issue of any field is too complicated and the pro-
blem map becomes unclear, the designer creates a hig-
her number of analytical problem maps.

3.3.3. SOURCES OF DATA

Content of the maps includes all objects, phenomena, and their
relations, cartographically represented on the map.

Thematic maps can be divided into:

¢ Topographical basis (or General geographical basis, respecti-
vely) - it serves to determine the topology of the individual
elements of the mapped subject matter, and spatially localises
the elements of the thematic content of the map;

¢ Thematic content - summary of elements of the content of the
map forming the map subject matter.

Source of topographical basis

For creation of analytical maps, it is recommended to use the-

matic state maps as a topographic basis. According to Decree of

the Government of the Czech Republic of April 19, 1995, the

binding thematic state maps for the territory of the Czech

Republic are:

» Thematic maps created for the whole territory of the state on the
basis of the Fundamental Map of the Czech Republic at scales
of 1:10 000, 1:25 000, 1:50 000, 1:100 000 and 1:200 000;

¢ Thematic maps created for the whole territory of the state
on the basis of military topographical Maps of the Czech

Republic at scales of 1:25 000, 1:50 000, 1:100 000, 1:200 000,
1:500 000 and 1:1 000 000.

Sources of thematic content

There exist two basic sources of data used within the framework of

preparation of the layers of the thematic content of analytical maps:

a) Databases of public administration bodies and of a number of
expert institutions - this is the basic source of data. This area
is developing very quickly, and various dispersed data from
the environmental field are digitalised and entered into com-
plex databases.

b) Data prepared directly for the given task - this concerns, in
particular, results of special investigations, especially biolo-
gical researches. They must be converted into a correspon-
ding format in order to be used in further processing.

3.4. CATEGORIZATION
3.4.1. Amm

Categorization is the key step of the whole methodology. The
aim of the categorization is to convert highly diverse data, con-
cerning various fields, from analytical maps to a small number
of clearly defined categories representing potential relation of
the given element to the planned construction. On one hand, we
can talk here about permeability of the territory for the given
construction, or, the other way round, about resistance of the
given territory to the construction. Thanks to that, the categori-
zation map simultaneously becomes a very useful tool for furt-
her decision-making of the investor, designer, or a public admi-
nistration body, because detailed knowledge of the individual
analytical fields is not necessary for its application.

3.4.2. GENERAL REQUIREMENTS ON CATEGORIZATION
AND THEIR MEETING IN THE METHODOLOGY

Categorization of elements must meet certain general require-

ments, in order to be carried out correctly and be usable in prac-

tice. These requirements are defined below. Simultaneously, it is
stated in which way the proposed methodology solves them:

1. Definition of comparison criterion. There must be a cle-

arly defined criterion from the point of which the value (or
properties) of the given element are assessed. Some univer-
sal values of the elements cannot be used as the basis,
because these values always relate to a certain project. The
value of a mining area is different from the point of view of
recreational use of the territory, and different from the point
of view of raw material mining.
Solution: This methodology concerns the potential environ-
mental impact of road construction, and, because of that, this
criterion is a potential feasibility of construction of roads and
motorways in the given element. Resistance of the given ele-
ment to road construction is assessed on the basis of the cate-
gorization key.

2. Common basis and respecting local conditions. The value
of certain elements differ depending on broader conditions.
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For example, a small wetland will have a different value in 3.4.3. CATEGORIZATION PROCEDURE
dry area under the Kru$né mountains than in the landscape
with many wetlands and ponds in the Tteboii area. Thus, the Definition of a model quantity of resistance (k) of a landscape
methodology must enable respecting of local specifications element
on a common basis. Resistance of a landscape element is a model quantity expres-
Solution: The proposed categorization key is only a basic sing potential non-permeability of the element for a linear con-
guide for the author of the assessment, who modifies it on struction. It can have any value in the interval /0; 1/. The border
the basis of local conditions. values have the following meaning:
3. Suitable number of categories. The specified categories
must have a real content, well conceivable for the users.
Their number must, on the one hand, enable sufficient area
differentiation and, on the other hand, reduce subjectivity of
the assessment.
Solution: 5-degree scale was chosen, which can be well defi-
ned, and is regarded as the optimum one also on the basis of
experience of multi-criteria assessment.
4. Clear representation of the categories on the map. For
subsequent negotiations, it is important that graphical
expression of the individual categories on the map clearly
depicts the value of the territory.
Solution: Colour scheme of so-called semaphore was chosen,
adapted for the 5-degree scale. Red represents a non-perme-
able territory, green a problem-free, free territory. Definitions
of all colours are given in Table 5.

Table 4: Resistance (k)

Resistance Characterization
1.0 Very high Construction in the given element is practically not feasible.
0.0 Very low Construction in the given element is feasible without special limitations.

Thus, the model value of resistance (k) in the interval of /0;1/ may be assigned to each of the assessed elements. Simultaneously, this
resistance value also represents the measure of priority which the given element has when looking for optimum route location.
Permeability of the territory is complementary quantity to resistance, where p = 1 — k.

Grouping of landscape elements into categories according to their resistance

For practical reasons, it is suitable to group elements of similar resistance into several basic categories which can be easily defined
and graphically distinguished on the maps. The following table gives general definition of the 5 basic categories, and their colour
designation. This scheme should be complied with when applying the methodology.
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Table 5: Basic characterization of the used categories:

Resistance Resistance Description Characterization Colour
category (k) designation
K1 1.0 -0.81 | Highly sensitive Territory non-permeable for construction. Only localities Red
territory showing the highest level of protection, or the value of which
is completely exceptional, belong into this category.
Incorporation into this category should always be supported
by legislature.
K2 0.8 —0.61 | Compromise territory,| Territory permeable only in exceptional cases and with Orange
with high value special, often very extensive, mitigation measures.
K3 0.6 —0.41 | Compromise territory,| Territory of relatively substantial conflicts with the Yellow
with medium value |corresponding phenomena, designated as a compromise one,
which enables looking for suitable optimisation solutions.
K4 0.4 -0.21 | Compromise territory, | Territory of less substantial conflicts, relatively permeable.  |Light green
with lower value The element is present here, but its resistance is very low.
K5 0.2-0.0 Free territory Territory where the project may be permitted without Dark green
limitations from the point of view of the given factor. Usually
an area where the assessed element does not occur.

Conversion key

The basic tool for carrying out categorization is the conversion
key which classifies each assessed element into the correspon-
ding category, and, optionally assigns a specific resistance value
to it. For the majority of practical applications, classification into
one of the five categories (K1 to K5) is sufficient, however, for
some calculations it is necessary to assign a specific value of
resistance (k) to each element.

The person solving the specific task is always responsible for the
creation of the categorization key. This person must substantiate
the procedure it used, stating how much it was based on general
legislative classifications and how much it respected local con-
ditions. Subjective approach of each such person, if supported
by good knowledge of local conditions, is a positive feature in

comparison with a rigid form of methodology. Further, it is
necessary to take into consideration that the system of strictly
separated analysis and categorization enables to discuss the cho-
sen categorization, or to repeat it by another expert, on the basis
of the analytical map.

For basic information, following table presents categorization
keys created by the team of authors on the basis of results of an
expert survey in which 30 experts having practical experience
with environmental impact assessment of roads and motorways
participated. It contains basic classification into classes K1 to
K5, and, thus, it enables conversion of an element into the 5-
degree colour scale, and its colour distinguishing in a categori-
zation map.
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Table 6: Conversion table of resistance of elements - classification into the basic categories

Environmental

component

K1 (red)

1.1-0.81

K 2 (orange)
0.61-0.8

K 3 (yellow)
0.41-0.6

K 4 (light
green) 0.21-0.4

K35 (dark
green) 0.0-0.2

Populated and
built-up areas

Residential and
mixed areas of
municipalities

Sport and recrea-
tion areas, ,,critical
protection zone of
municipalities*

Production or sto-
rage areas, areas of
public utilities and
services, zone of
well-being factors
of municipalities

Surface water

Water reservoirs of
waterworks

Important water-
courses and bodies
of water

Small watercourses

Flood areas

Underground
water and water
sources

1st-level DWPAs

2nd-level DWPAS

NWAPAs

registered SLCs

Specially protec- | NNR, NR, NNM, | Buffer zones of 4t zones of PLAsS,
ted areas of NM, NP, 1st and SpPAs, 31 zones of | buffer zones on NP
nature 2nd zones of PLAs | PLAs and PLAs

SLCs Lakes, peatlands, Forests, watercour-

ses, ponds, flood-
plains

Structural parts of
TSES

All supra-regional
and regional bio-
centres and biocor-
ridors

Local TSES, buffer
zones of SRBCs

Interaction ele-
ments

Natura 2000

SPAs, pSCI

Specially protec-
ted species

Exceptionally valu-
able sites of supra-
regional importance
(stabilised occur-
rence of critically
endangered species)

Important sites of
flora and fauna,
especially valuable
biocenoses (occur-
rence of highly
endangered spe-
cies)

Less important
sites of flora and
fauna (occurrence
of endangered spe-
cies)

Landscape frag-
mentation

UATs

Tree monuments

Tree monuments
including their buf-
fer zones

Rock environ-
ment

Mining areas

Protected deposit
reserves

Undermined areas,
landslide areas,
projected reserves

Agricultural land

Soils of the 1% qua-
lity class according
to ESEU

Soils of the 2
quality class accor-
ding to ESEU

Soils of the 3%
quality class accor-
ding to ESEU

Soils of the 4%
and 5" quality
classes according
to ESEU

Forests — non-
productive functi-
ons

Protected forests,
special purpose
forests

Production forests
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Table 6: Conversion table of resistance of elements - classification into the basic categories

Environmental

K 1 (red)

1.1-0.81

K 2 (orange)
0.61-0.8

K 3 (yellow)
0.41-0.6

K 4 (light

K35 (dark

component

Forests — produc-
tive function

Forests with high
and above-average
production poten-
tial

Forests with ave-
rage and below-
average production
potential

green) 0.21-0.4

Forests with low
and very low pro-
duction potential

green) 0.0-0.2

Cultural and
archaeological
monuments

All registered cul-
tural and historical
monuments; urban
conservation areas

Buffer zones of
cultural monu-
ments, urban con-
servation zones

Verified areas of
archaeological fin-
dings

Supposed areas of
archaeological fin-
dings

Landscape cha-
racter

Natural park

Natural landscape -
C

Harmonious lands-
cape - B

Anthropogenic
landscape — A

Proposed deve-
lopment areas

Proposed residen-
tial and mixed

Proposed sport and
recreation areas

Proposed produc-
tion or storage

Anthropogenic
landscape — A

according to PD areas of municipa-

lities

areas, areas of
public utilities and
services

Number of categorization maps

The number of drawn up categorization maps depends on the
number of analytical maps. A categorization map is drawn up for
each analytical map (for illustration, see Appendix 1, Figure 2).
Only the categorization maps which solve a fundamental pro-
blem in the given territory are prepared for publication (in prin-
ted or electronic form). In the majority of cases, the categoriza-
tion part of the processing is carried out only digitally, and the
individual categorization maps are not printed.

3.5. SYNTHESIS

3.5.1. Amm

The aim of the synthesis is to create a one-map document repre-
senting the overall permeability of the given territory from the
point of view of all assessed components. The synthesis repre-
sents a certain modified type of multi-criteria assessment with
the purpose to divide the territory of interest according to overall
feasibility of the construction from the point of view of all asses-
sed components. Because the term “overall quality of the envi-
ronment” itself can hardly be defined (although the term is sub-
stantiated), the synthetic maps should be regarded as a certain
model attempt which can be solved by a number of different
methodical procedures.

3.5.2. SELECTED SYNTHESIS MODELS

A whole number of models differing by calculated algorithms
may be used for construction of synthetic maps. Two models are
proposed for this methodology: (I) model of maximum resi-
stance, (II) model of mean resistance.

(I) Model of maximum resistance

The principle of this model resides in that the value of the hig-
hest resistance for each point of the territory is always projected
from the individual categorization maps into the final synthetic
map. This is the basic model approach applicable from the envi-
ronmental point of view, because the high value of certain ele-
ments cannot be minimised by low values in the other environ-
mental components. This model should be applied as an obliga-
tory one in the case of all constructions.

Calculation algorithm:
S) = MAX (ki, kg, ....... k)

S) Final value (or category) of maximum resistance
MAX  Maximum from the set
k; Resistance of the i-th component
(according to categories K1 to K5)
n Number of categorized components (number

of categorization maps)

The output is a synthetic map (I), drawn up in analogical colours
as the categorization maps (red — orange — yellow — light green
— dark green).

Advantages:

» Lucidity - basic colour differentiation in the form of ,,semap-
hore*;

« Simultaneous highlighting of all places having high value -
no significant element is lost.

Disadvantages:

¢ In complicated and very valuable areas, a high share of K1
and K2 categories is present (prevalence of red and orange),
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and the map does not provide a basis for sufficient area dif-
ferentiation.

(II) Model of mean resistance

The principle of this model is in that the mean resistance value
for each point of the territory is always projected from the indi-
vidual categorization maps into the resulting synthetic map. This
is a supplement to the basic model (I), usable especially in the
situations when it is necessary to carry out finer area differenti-
ation. Exact algorithm of calculation of the mean value is a ques-
tion.

Calculation algorithm:
S(II) = MEAN (K, Ko, ...... k)

S Final value (or category) of mean resistance

MEAN Mean from the set

k; Resistance of the i-th component (according to
categories K1 to K5)

n Number of categorized components (number of

categorization maps)

There are number of possible calculations of mean values (arith-
metic mean, geometrical mean etc.). A common used arithmetic
mean is not suitable. A disadvantage of use of arithmetical mean
resides in that the most valuable sites are suppressed which may
have such weight that their existence excludes the possibility of
route location in this place regardless of the other components.
This disadvantage can be avoided by using the procedure propo-
sed below for this methodology. Resistance values are transfor-
med to the complementary quantity of permeability of the terri-
tory, and the geometrical mean is used for the calculation. By
using this procedure, sites having at least one element in the K1
category (it means permeability p = 0.0) will have the final per-
meability of 0.0, regardless of the other layers.

Calculation algorithm:
1. Transformation of resistance (k) values to permeability (p)
p=1-k
2. Calculation of geometrical mean of permeability
P = GEOMETRICAL MEAN (py{, P2, «e-e-e- Pn)
P Final value (or category) of the mean
permeability
pi  Permeability of the i-th component
(according to categories K1 to K5)
n  Number of categorized components
(number of categorization maps)

3. Transformation of the final mean permeability (P) back to
mean resistance S(II)
Sdh=1-P

The output is a synthetic map (I), its colour representation is
recommended in shades of one colour. This better expresses con-
tinuous differentiation of values of the territory. For map crea-
tion, classifications offered by standard software may be used.
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Advantages:
*  More detailed division of the territory;
» Presenting the impact of more environmental components.

Disadvantages:
* More complicated calculation algorithm.

The designer may choose which of the procedures he selects for
the synthesis, or whether he uses a combination of both methods.

3.5.3. WORK PROCEDURE OF SYNTHESIS

In view of the high number of landscape elements assessed within
the framework of each construction, and for the reasons of practi-
cal lucidity, synthesis of all categorization maps is not carried out
simultaneously, but step by step, following practical hierarchy of
elements in environmental protection. Because of that, the process
of synthesis, and the synthetic maps, may be divided into the fol-
lowing parts:

a) Partial synthesis. It links together several thematic maps.
For example, the synthetic map “Nature” is created by par-
tial synthesis of the following categorization maps: territo-
rial system of ecological stability, specially protected areas,
significant landscape components, sites of specially protec-
ted species, etc. Any linking of two categorization maps
together is partial synthesis. The partial synthetic maps can
be subsequently used as a basis for syntheses of higher
order.

b) Final synthesis. The final synthesis is end synthesis of par-
tial synthetic maps, including results of all categorization
maps. It represents a model of overall environmental qua-
lity of the assessed area.

Work procedure:

(i) The model of synthesis to be used is selected [S(I) or S(II)].

(i) In the GIS environment, partial syntheses of groups of cate-
gorization maps according to hierarchical structure of the
environment are carried out gradually - the partial synthetic
maps usually are not printed, and they are presented in digi-
tal form.

(iii) A final synthetic map (or two maps, if both models are
used) is prepared on the basis of the partial synthetic maps.
The final synthetic maps are intended for final presentation,
and they are printed at the same scale as the problem maps
(for illustration, see Appendix 1, Figure 3) by means of the
Models of Maximum and Mean Resistance).

3.6. RECAPITULATION

The output of the methodology as a basic document for the
designer is a series of maps, and supplementary text component.

3.6.1. MAP PART

During complex assessment of the territory according to the
above-mentioned methodology, a number of map documents of
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various types are produced. For practical use, these maps are

divided into:

a) Maps in digital form on CD - the designer gets at his dis-
posal all produced maps which can be used directly, or
during preparation of technical documents.

b) Maps in printed form - A suitable map series in printed form
should be prepared for work of the designers, but, especi-
ally, for negotiations with public administration bodies,
municipalities and professional as well as the general pub-
lic. The methodology emphasises the fact that the number
and type of maps should always be based on the specific
situation.

For the majority of planned road and motorway construction, 4

problem maps and 1 synthetic map can be recommended as

basic outputs:

¢ Problem map - Geology and water (combined map of rock
environment and information from the fields of surface and
underground waters);

¢ Problem map - Nature (combined map of all impacts concer-
ning nature);

¢ Problem map — Anthropogenic systems (combined map
population, cultural monuments, archaeology);

¢ Problem map - Agricultural land and forests (ESEU classes
of agricultural land, non-productive, as well as productive
functions of forest);

¢ Synthetic map — final synthesis — Model of maximum resi-
stance.

The synthetic map produced using the method of maximum resi-
stance is the basic guide for the designer. During route location
of the individual variants, it is necessary to avoid red-coloured
areas, to completely minimize interventions into orange areas,
and, on the contrary, to prefer route location in green-coloured
areas. The accompanying problem maps specify which protected
elements are present under various colours.

3.6.2. TEXT COMPONENT

The accompanying text component describes the following

facts:

¢ Chosen methodology, structure and description of the whole
procedure;

¢ Used categorization key, including substantiation;

¢ Overview of prepared maps;

¢ Table overview of all basic mapped elements;

» Comments on significant landscape elements with high resi-
stance, to which special attention should be paid during route
location;

» Assessment of the overall permeability of the given territory.

4. PREPARATION OF INDICATORS
FOR ASSESSMENT OF VARIANTS

4.1. BASIC PRINCIPLES

From the point of view of methodical approach, two basic types

of assessment may be distinguished:

a) Expert assessment. A competent expert decides on accep-
tability of the variant, on the basis of his complex assess-
ment of all known facts. This is a basic procedure applied in
decision-making processes and used by investors, desig-
ners, experts in the individual fields, and, finally, also by
state administration bodies during procedures of approval at
all levels of investment preparation. Because of that, this
method must be of primary importance also within the fra-
mework of this assessment. A disadvantage of this proce-
dure is usually low transparency, because, in a number of
cases, it is not obvious on which basis the given decision
was made. Because of that, it is often required to support
the conclusions by numerical data during negotiations.
Thus, we proceed to the second type of assessment (see
item b).

b) Decision-making on the basis of selected indicators. The
decision-making is based on the assumption that a repre-
sentative numerical indicator (or a group of indicators) may
be selected for each assessed phenomenon. Its value then
serves as the basis for decision-making. An advantage is
that a correctly set indicator represents a certain real value,
and, thus makes the assessment clearer. Also various types
of multi-criteria assessment may be incorporated into this
group. A disadvantage rests in the fact that one number can
never express the overall complexity of the problem, espe-
cially in the fields such as protection of inhabitants and
nature protection.

Combination of both these procedures seems to be the optimum
solution. The basis is an expert assessment, supplemented by
groups of indicators making the assessment more lucid. Here, it
is actually possible to use the prepared map documents concer-
ning the territory, and to create a number of suitable indicators
of environmental impacts of the individual variants, by means of
GIS tools. Methodology of this procedure is the second basic
content of this TS, and it is described in the following part (Cha-
pter 4.2). As a supplement, recommendations concerning ratio-
nalisation of the final assessment of variants, and increasing of
lucidity of outputs for all participants of the negotiation process,
are given in Chapter 4.3.

4.2. METHODOLOGY OF GENERATION OF
INDICATORS FROM BASIC MAP DOCUMENTS

4.2.1. Amm
The aim is to define procedures for the generation of transparent

indicators of impact of the selected route variants on the asses-
sed landscape elements, on the basis of a set of maps prepared as
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a basic document for selecting the route by the designer (see
Chapter 3), using GIS tools.

4.2.2. BASIC PRINCIPLES

The indicator should represent the risk of negative influence of
the road on the assessed natural element. It depends on three
main parameters: (a) range of contact, (b) nature of the natural
element, and (c) nature of the construction.

Range of contact (c)

Three basic types of outputs may be obtained when assessing the

range of contact between the environmental elements and the

construction:

1.  Number of contacts (n) — the output is the information
whether the construction is in contact with the given ele-
ment or not. This type of output has, in particular, a signal
nature, which does not provide information on the range
and seriousness of the contact. The same value describes an
intervention fully destroying the given element, and, on the
other hand, for example an insignificant passing through the
edge of the element. This indicator is often used in the case
of assessment on the level of national policies when wide
corridors are assessed, and, especially, basic informative
outputs are expected from the assessment. However, the
interpretation should be very careful. On the contrary, this
procedure is unsuitable for assessment used for decision-
making concerning the concrete route of a road or motor-
way, and it can provide completely distorting results in this
case. Generally, minimization of use of this indicator can be
recommended.

2. Length of contacts (d) — the contact is expressed by the
length of passing of the road axis through the element. The
output expressed in units of length (m, km) provides alre-
ady a basic real idea on the range of contact. The output
does not distinguish between roads having various width
parameters.

3. Area of contacts (s) — the contact is expressed by the area
of intersection of the road with the element. During assess-
ment, it is possible to distinguish between:

* Direct impact — the area where the construction causes direct
liquidation of a part of the element (= destruction area).
Generally, it is possible to set the width of cover zone around
the road axis as the width of the road category. This is the
basic way of assessment, the area is designated (s);

* Indirect impact — area where a zone of defined width along
the road causing certain impact intersects the given element
(= impact area). The width of the impact zone is different for
each element. It depends on the way of spreading the nega-
tive impact and it must be set according to local conditions.
For general calculations and basic estimates, it is possible to
use the zone of five-times the width of the given road cate-
gory on each side from the road axis. This is a supplementary
assessment, the area is designated (si).
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Nature of the element

The risk level of the intervention depends on the significance of
the affected element. The quantity of resistance (k) was defined
in Chapter 3, in order to achieve a unified description of the sig-
nificance and through that, also of priority of the given element.
This quantity can have any value within the closed interval /0;1/,
where the value of 0.0 represents an element “with no signifi-
cance,” and the value of 1.0 represents an element having excep-
tional significance, where contact with the route is practically
impossible. The stated resistance value may be used for model
calculations.

Resistance of the elements is graphically represented on catego-
rization and synthetic maps which can be used for assessment.
Determination of the length of passing through the individual
resistance categories ranks among the basic comparison indica-
tors.

Nature of the construction

The nature of the construction, i.e., the concrete technical solu-
tion of the given construction part which is in contact with the
assessed element, essentially influences the actual risk level of
the intervention. For example, there is a completely obvious dif-
ference between the influence on a biocentre in case that the
route passes through its middle at the ground level and in case
that the route passes over the biocentre by a long high bridge.

The quantity risk level of the construction (r) was introduced
for the assessment. This quantity can have any value in the inter-
val /0;1/, wherein the value of 0.0 represents no impact, and the
value of 1.0 represents extremely negative impact resulting in
liquidation of the element.

Determination of concrete values of the r quantity should be
based on the combination of technical solution of the construc-
tion and nature of the element. For example, crossing a biocorri-
dor with a driven tunnel will show the value of risk level of the
construction r = 0.0 (thus, the route will not influence the given
element), whereas the same technical solution of the route cros-
sing drinking water protection area may show the value of risk
level of the construction r = 1.0 (this means liquidation of the
element). Within the framework of drawing up of the study, the
designer always creates his own table of elements with values of
risk level of the construction. Concrete values must be specified
for the individual types of elements, for the individual technical
measures, and according to level of knowledge concerning both
the assessed elements and the design documents on the con-
struction. Following table states the basic general categorization
of the risk level of the construction (r). Simultaneously, recom-
mended colour designation is mentioned, used in the case these
objects should be highlighted on the maps.
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Table 7: Basic characterization of the used categories

Resistance  Rezistance  Description Characterization Colour
category (9] designation
R1 1.0-0.81 Construction with | Implementation of the construction will definitely result in | Red
very high risk liquidation of the given element.
level
R2 0.8-0.61 Construction with | Implementation of the construction will very likely result | Orange
high risk level in serious negative impact on the natural element.
R3 0.6 —0.41 Construction with | Implementation of the construction will result in certain Yellow
medium risk level | negative impact which, however, will not disrupt functi-
ons of the given element.
R4 04-0.21 Construction with | Implementation of the construction will have only partial | Light green
low risk level negative effects.
RS 0.2-0.0 Construction with | Implementation of the construction does not show any Dark green
no risk direct or indirect negative impact on the given element.

way of technical solution expressed as the "risk level of the
construction" quantity (r)
Calculation: gamma=c *k *r

Work scales of risk level of the construction must be prepared
separately in relation to the individual landscape elements.

4.2.3. CLASSIFICATION OF INDICATORS

Because the range of contact can be expressed in three basic
ways (number, length, area), nine model indicators are formed
by the combination. For unambiguous identification, the way of
determination of the range of contact (n, d, s) is stated in parent-
heses after the symbol of the model. For example:

alpha(d) — length of passing of the route through the given
element

alpha(d) = c(d) (km)

gamma(s) — destruction area in the case of passing through
the given element, multiplied by the value of resistance of the
element and risk level of the construction

gamma(s) = c(s) *k *r (km?)

According to the fact whether the indicator describes only the
actual range of contact, or whether it also takes the nature of the
natural element into consideration and the way of technical solu-
tion of the construction, it is possible to define three basic groups
of indicators. The general algorithm of quantities modelling the .
impact is as follows:
¢ Model alpha — it includes only range of contact (c)

Calculation: alpha = ¢ .
¢ Model beta — it includes the range of contact (c) and value of

the given element expressed as the resistance quantity (k)

Calculation: beta = ¢ * k
¢ Model gamma — it includes range of contact (c), value of the

given element expressed as the resistance quantity (k) and Classification of indicators is stated in the following table.

Table 8: Classification of indicators

Type of the model
beta
beta=c *k

Symbol

Calculation alpha=c gamma=c *k *r

It includes Range of contact Range of contact Range of contact

Nature of the element | Nature of the element

Nature of the construction

Way of assessment (n) alpha (n) beta (n) gamma (n)

of the range Number /-/

of contact (c) (d) alpha (d) beta (d) gamma (d)
Length /km/
(s) alpha (s) beta (s) gamma (s)
Area /km?%
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Various types of indicators are used in various types of studies. The most common use of the individual indicators is

described in the following table.

Table 9: Use of indicators

Type of model

beta

Way of assessment

General policies

of the range conceptions
of contact (c) Often used Synthetic indicators Suitable for the EIA
indicator from synthetic maps stage
Suitable for detailed
studies

4.2.4. PRACTICAL PROCEDURE

Practical procedure is formed by the following steps:

(1) Selection of the indicator to be used for the assessed
element;

(2) Determination of the indicator for the individual ele-
ments.

Selection of the indicator for the assessed element

The selection should be based on:

(a) Type of the element for which the indicator is to be
determined - this primarily concerns, the frequency of
the element in the given territory, and its area. For
example, in the case of elements having large areas, it
is pointless to use models calculating with the number
of contacts.

Aim of the assessment, i.e., position of the study wit-
hin the framework of the investment preparation. In
case of studies having only framework nature, the
model alpha(n) may be used, wherein the values have
only signal nature and should warn about places
where problems can be expected, which will be sol-
ved in detail in the subsequent stage.

However, the situation is completely different in case
of studies which should decide on selection of a cor-
ridor or a route. In this case, use of the model alpha
and partially even beta, is insufficient, and signifi-
cantly distorts the whole situation. These studies can-
not be solved without basic taking into account of the
technical solution (for example, it is not possible to
reject a variant for the reason of optical passing
through a nature reserve, when, in fact, the route pas-
ses under the reserve in a deep tunnel). However, this
would not be taken into consideration if only the
length of passing through [model alpha (d)] was used.

(b)

The optimum procedure for the selection of the model for
determination of the indicators is as follows:
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e Describe the contact according to the model alpha
(these models are unambiguous, without subjective
influence, but they contain less information - assess-
ment of risk level is missing);

e Supplement it by assessment according to the model
gamma (it is the most complex one);

e Make the final conclusion after comparison of results
of both these models.

Determination of the indicator for the individual ele-

ments using GIS

The indicator is determined separately for each landscape

element (for example, specially protected areas). Each

landscape element is represented by a number of concrete

sites on the assessed territory. From this, the following

procedure ensues:

e The indicator is determined individually for all affec-
ted sites of the given element;

e The indicator of the given element is the sum of indi-
cators of the individual sites.

Analytical and categorization maps form the main basis

here.

The output is a figure in real units (number, km, km?). This
figure may be used for the comparison of impacts of the
individual proposed variants on the given element. The indi-
cator is designed in the way that the higher value of the indi-
cator means higher impact. In the case of indicators where
the measure of range is length or area, the output may be
interpreted in the way that the value of the indicator repre-
sents a model length of the route in km (or model area in
km?2) which is problematic from the point of view of the
given element. For example, from the point of view of drin-
king water protection areas, the variant C is problematic in
the length of 3.4 km. This type of interpretation can be well
understood by both the professional and general public.
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The result may be presented:

a) In absolute values (n, km, km?) — this is the basis
form, because it expresses the real level of environ-
mental impact. Even higher length of the route itself
is a negative feature from the point of view of envi-
ronmental impact.

b) In relative values (%) from the total length of the
route.

The results are presented in tables in chapters concerning

the individual elements, or in general overviews. Optio-

nally, they may be used for further, more detailed, analy-
ses, such as multi-criteria assessment.

Determination of synthetic indicators

Indicators formed on the basis of partial ones and final
synthetic maps, may be used for basic information on the
impact of the individual variants on the overall quality of
the environment in the given territory of interest. Synthe-
sis S(I) is used (the model of maximum resistance),
always showing the most valuable elements in the given
place. The calculation corresponds to the model beta (d).
The procedure of determination is identical as in case of
the individual elements. However, in this case, the indivi-
dual elements are resistance categories K1, K2, K3, K4,
KS. Because synthetic maps combine elements of various
characteristics, it is not possible to use the model of risk
level of construction (model gamma).

Lengths of passing through the individual categories in
the case of the individual assessed variants are presented
in the form of tables, with absolute or relative values.

4.3. RECOMMENDATION FOR OVERALL
ASSESSMENT OF THE VARIANTS

4.3.1. Basic principles

Indicators of impact of the route on environmental ele-
ments were defined in the previous part. These indicators
represent a suitable comparison basis for final assessment
of variants, which is carried out externally. However, it is
necessary to take into consideration that two basic types
of decisions take place here:

(1) Decision on acceptability of a variant - this is a key
issue during assessment of the variants. Only in the
case that a variant is, in principle, acceptable, compa-
rison with the other points of view (economic, social,
etc.) can be considered. Decision on acceptability and
conditions of acceptability is also an output for deci-
sion-making of state administration bodies. Any situ-
ation can happen: all proposed variants, some of
them, or none of them may be acceptable. This is an
absolute decision yes/no (in practice: yes - under what
conditions, no - under no conditions).

(2) Decision on order of acceptability of the variants -
this is a relative comparison of the individual propo-

sed variants. The output is an order of acceptability
from environmental point of view.
Subsequently, both these types of assessment serve as
a basis for overall assessment of the route after incorpora-
tion of further points of view (technical-transport, econo-
mic, social, etc.).

Expert decision-making is often criticised for low trans-
parency. It means that often it is not fully obvious in
which way all points of view were taken into considera-
tion in the final statement. As a possible solution, we pro-
pose certain formal modification which would contribute
to unambiguousness of the expert statement, and to gene-
rally higher lucidity for participants in the process. The
procedure is based on quantification of acceptability of
a variant, completed in the form of a tree of decision.

4.3.2. DEFINITION OF MAIN TERMS

Acceptability of a variant
During expert assessment, acceptability of a variant from
the point of view of impact on the assessed environmental
component is expressed by various verbal descriptions,
which need not always be clear. A way to obtain unambi-
guous statements is formalisation of the procedure. The
selected procedure is as follows:

e The quantity acceptability of the variant (a) is defined,
which expresses, in the selected scale, the summary
opinion of the expert on acceptability of the assessed
variant from the point of view of its impact on the
assessed component;

e The acceptability (a) may have any value in the inter-
val /0;1/, wherein the value of 0.0 represents a comple-
tely unacceptable project, and the value of 1.0 repre-
sents a completely acceptable project, without reserva-
tion;

» For graphic expression, the values of acceptability are
grouped into 5 categories (A1l to AS). The basic scale is
described in the following table.
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Table 10: Basic characterization of acceptability of the variants (project)

Acceptability Acceptability Acceptability Characterization Colour
category (a) (overall) designation
A5 1.0-0.81 High Completely acceptable project, without reservation Dark green
A4 0.8 -0.61 Above-average Project acceptable with partial reservations Light green
A3 0.6 -0.41 Average Project acceptable with bigger reservations, under measu- | Yellow

res of usual extent
A2 0.4-0.21 Below-average Project acceptable only with big reservations, under Orange

exceptional measures, acceptability limit
Al 0.2-0.0 None Unacceptable project, looking for compromises is extre- Red

mely difficult; if the project is unacceptable without

exception, then a = 0.0

Note: For simplified colour expression, we recommend: red
(A1), yellow (A2, A3, A4), green (AS). This primarily concerns,
unambiguous delimitation of extremes, especially of unaccep-
table projects.

The values of acceptability may be used for various types
of further assessment. In particular, it is recommended to
use them within the framework of the tree of decision (see
below).

Tree of decision

The tree of decision is a formalised scheme where the
individual environmental components - sub-components -
elements are hierarchically organised. In real practice, it
has four or five levels. The final output is the assessment
of the overall acceptability and order of the advantages of
the individual variants.

The first hierarchical level comprises the basic points of
view for assessment of routes of roads and motorways:
technical, economic, environmental and territorial points
of view. Although this methodology deals with environ-
mental points of view only, the other points of view may
also be further divided fully analogously.

The second hierarchical level (i.e., the first level in the
environmental field) is formed by the individual basic
environmental components (population, air, water, soil,
biota, etc.). These components are further divided into
sub-components and elements (for example: environment
- water - surface water - watercourses of waterworks).

The tree of decision may use various kinds of division,
depending on the assessed project and local conditions.
The tree of decision is created by the author of the study
(for illustration, see Appendix 1, Figure 4).
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4.3.3. WORK PROCEDURE

Procedure:

e Create a hierarchically organised tree of decision; the
number of columns corresponds to the number of
assessed variants.

* For each component at each level, assess overall accep-
tability of the variant, and express it by a figure (a)
according to the semi-quantitative scale.

¢ For reasons of clarity, the given space is coloured in the
corresponding colour according to the semaphore
scheme (red - unacceptable, yellow - compromise,
green - acceptable).

* The assessment is carried out gradually from the lowest
level to the highest one.

5. CONCLUSION

The submitted methodology deals with the preparation of
environmental basic materials for the selection of road
and motorway routes by designers, and with generation of
suitable indicators in the GIS environment for the selec-
tion of optimum variants. The preparation stage essenti-
ally influences the final environmental impacts of con-
struction and operation of the road. Thus, application of
this methodology is one of preventive tools. The metho-
dology is designed as an open system, because the authors
are aware of the necessity of continuous increasing its pre-
cision and improving, in connection with the development
of information systems and knowledge in this field.
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OBR. 1: ROZVRZENI ZAJMOVEHO UZEMI A VARIANT TRASY
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OBR. 7: CELKOVA SYNTEZA, MODEL PRUMERNE REZISTENCE

Celkova syntéza, metoda primirn rezistence |

T TRE TR

61



Tento dokument je obsahové identicky s oficialni tiSténou verzi. Byl vytvoren v systému TP online a v Zadném pripadé nenahrazuje tiSténou verzi.




Tento dokument je obsahové identicky s oficialni tiSténou verzi. Byl vytvoren v systému TP online a v Zadném pripadé nenahrazuje tiSténou verzi.

Nézev: Hodnoceni priichodnosti tizemi pro liniové stavby
Vydal: Ministerstvo dopravy, odbor pozemnich komunikaci
Zpracoval: EVERNIA s.r.o., Liberec

Pocet stran: 64

Format: A4

Hlavni fesitelé: RNDr. Petr Andél, CSc., EVERNIA s.r.0., Liberec
Ing. Ivana Gor¢icovd, EVERNIA s.r.0., Liberec
Ing. Leos Petrzilka, EVERNIA s.t.0., Liberec

Spolupracovali:  Ing. Helena And€lov4d, EVERNIA s.r.0., Liberec
Dana Krupkovéd, EVERNIA s.r.o0., Liberec

Distribuce: EVERNIA s.r.0., tfida 1. méje 97, 460 01 Liberec 1

Graficka pfiprava: Olga Cermdkova, grafické a reklamni studio,
nakladatelstvi, Hradec Kralové

Tisk: H.R.G. Litomysl

Kontaktni adresa: EVERNIA s.r.o.
tt. 1. maje 97

460 01 Liberec 1

Tel. 485 228 272

Fax: 485 228 206

E-mail: evernia@evernia.cz



Tento dokument je obsahové identicky s oficialni tiSténou verzi. Byl vytvoren v systému TP online a v Zadném pripadé nenahrazuje tiSténou verzi.

Vydalo Ministerstvo dopravy CR
Publikovano firmou EVERNIA s.r.0.
1. vydani
Naklad 200 vytiska
ISBN 80-903787-1-4
Liberec 2006





