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Ne3apaB'Apyrapu,

(jemcku Oan 3awmume Xugomixe peduHe 00U/beXasa Ce (aake
200UHe 5. jyna ca ocHosHUM yusbeM 0a ce Naxta yujene naneme
ycmjepu Ha 00peheHo 2opyhe ekoowko numarbe.

Jomahun 2nobanHoz (ejemckoe 0aHa 3awimume xugome (peduHe
2020. 200une je Komymbuja y napmHepcmay ca themaukom u (okyc je
Ha 6uodusep3umemy (6uonowKoj pasHo8pcHocmu).

080200ULLIHA KAMNARA UMA 30 YUsb 04 YKaXe HA MO 0 (MO MU Jbyou
Hepackudugo noge3aHu ca npupodom u 0a 3agucumo 00 te U 0 0HA
ymuye Ha Haule NOCMOjarbe U KBanumem xugoma.

Hedasru 0dozahaju, kao wmo cy noxapu y bpasuny, (A u
Aycmpanuju, pojesu ckakagaya y Agpuyu u naHoemuja KopoHagupyca
(Covid-19), Haenawasajy 0a mujersaree ekocucmema u GUosIOWIKe
PA3HOBPCHOCMU U3 #e20802 NPUPOOHOZ CMArbd (Meapa Hesuhexe
U3a308e 3a UjesiokynHo Yoejeyarcmeo. Jbydcke akmugHoCmu, Kao
wmo ¢y 3azaherbe, HeoOpxu8a ynompeba pecypca KonHa u mopd,
eKCNIoamayuja opaaHu3amad, KAumamcke npomjeHe u nomjeparbe
OUILHUX U KUBOMUHCKUX 8PCMA U3 HUX0BUX HA CMAHUWIMA 0py2ux
apcma, 00gode 0o nponadara 6uodugepsumema (6uonouixe
pasHospcHocmu) u 0o naoa u dezpadayuje npUPoOHUX ekocucmema 0o
HesuheHux pasmjepd.
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Helle friends,,

World Environment Day is celebrated every year on June 5 with the basic
goal of directing the attention of the entire planet to a specific burning
environmental issue.

World Environment Day 2020 is hosted by Colombia in partnership with
Germany and focuses on biodiversity.

This year’s campaign aims to point out that we humans are inextricably
linked'to nature and that we depend on it and that it affects our existence
and quality of life.

Recent events, such as fires in Brazil, the US and Australia, locust swarms
in Africa and the coronavirus pandemic (Covid-19), highlight that
changing ecosystems and biodiversity from its natural state creates
unprecedented challenges for all of humanity. Human activities, such as
pollution, unsustainable use of land and sea resources, exploitation of
organisms, climate change and the displacement of plant and animal
species from their habitats to other species, lead to the degradation of
biodiversity (biodiversity) and the decline and degradation of natural
ecosystems to unprecedented levels scale.

HajHosuja nojaga kopoHasupyca, Yuju cmo ynpaso cejedoyu, ykasyje Ha
Hauwy noe3aHocm U noKasyje 0 0ewasara y jedHom oujesy ceujema
(koHkpemHo y 2pady Byxany, nposunyuja Xybej, HP Kuna) ymuuyy
Ha cge Hac. To Ham yjeOHo cyeepule Ha HEONXoOHy MehyHapoOHy
apadry u KoopouHayujy y 6op6u npomus u3da3oea Koju donpuHoce
YHULIMABAKY XUBOMHe (peduHe.

0soz00uwrbu (8jemcku Oax 3awmume XugomHe (peouHe yKkasyje Ha
nompety 0a noyHemo xusjemu y cknady ca npupodom u ma nompeba
HUKaO Huje Guna mako CHaXHa y mooepHoj ucmopuju. 0ge 200uHe ¢y
Yjedurvere Hayuje, npexo cgoe lIpozpama 3a 3awimumy XugomHe
(peduHe no3gane enade dpxaga caujema, npedyseha u yusuTHa
Opywimea 0a 3djedHo pade Ha u32padkwu 2100aHo2 pasymujesara
6uodusep3umema (6uosowKe pasHoOBPCHOCMU) U K/by4HO2 00NpUHOCA
npupode Hauiem onCMaKky.

Ha novemky ose 200uHe yujenu csujem ce Hawiao nod naHdemujom
KkopoHasupyca (Covid-19). bpojHe dpxase wupom cgujema cy ygene
(mpoze Mjepe, Kao WMO Cy 02PaHUYerse WU 3a6pana nymosard,
3a6pana ynacka u usnacka u3 3emmwe u Opyee Mjepe, Kako 6u ce
cnpujeduno u ymaruno wupere oge 6Gomecmu. [pahanuma ce
casjemyje 0a ce Opxe nodase 00 2yx8e, 0a Ce 8arbCKe AKMUBHOCMU
02paHuYe Camo Ha HyXHe U 0a cmpozo nowmyjy pu3uyky Oucmanyy.
Benuku 6poj kmyyHux mehyHapooHux doeabaja, yksmysyjyhu u
Onumnujcke uzpe y JanaHy, 00n0xeHo je wiu omkasano, a cydbura
MHO2UX Opy2UX je Heu3gjecHa.

Oburexasarve (8jemckoz 0aHa 3awmume xusomHe cpedure y 2020.
200UHU Ce Ha 2106aTHOM HUBOY (el HA uHmepHem u cacmojahie ce
UCKIbY4UB0 00 QUUMANHE KAMNAFbE, KOja UMA 3a (BPXY AH2AX08aHe

L (BUX Yy supmyesiHOM npocmopy (a yu/vem nosefiarwa 3Hara u3

obnacmu 6uodugepumema (6uonouwke pasHospcHocmu). KivyyHu
Yuwn Kamnaree Guhe u32padra pasymujesarsa o mome Kako cy cea
Xuea 6uha Ha 3emsu Noge3aHa y ,Mpexu xueoma” u nokasahe oa
Cabrverve UnU yknararoe jedHo2 00UKa Xugoma ymuye Ha Yumas
exocucmenm 6uodugep3umema (6U00WKe PA3HOBPCHOCMU).

Jpazu wawu dpyzapu, oge 200uHe HehieMo ce, HaXanocm, u3uyku
Opyxumu u Hehemo eac mofiu y2ocmumu Kao caux 08ux 200UHd, anu
(MO e unax, y cknady ca mozyhHocmuma, o0nyyuu 06ubexumu
08aj JlaH, Ha Hayu da hiemo wmaminamu o8aj ,bykeap 30passea” u
cnposecmu 0dpeheHy QuUmanHy KamMnarsy.

Baw npogpecop Ipoccuh
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The latest appearance of the coronavirus, which we are currently
witnessing, indicates our connection and shows that events in one part
of the world (specifically in the city of Wuhan, Hubei Province, PRC) affect
all of us. all. It also brings to the spotlight the need for international
cooperation and coordination in responding to the challenges posed by
environmental degradation.

This World Environment Day, the need to heal our relationship and start
living in harmony with nature, perhaps, has never been this stark in
modern history.

The United Nations Environment Programme (UNEP) is calling on
governments, businesses and civil society to work together in building
global understanding of biodiversity and nature’s key contribution to
our survival.

Earlier this year, the entire world found itself under a coronavirus
pandemic (Covid-19). Numerous countries around the world have
introduced strict measures, such as travel restrictions or bans, bans on
entry and exit from the country, and other measures, to prevent and
reduce the spread of the disease. Citizens are advised to stay away
from crowds, to limit outdoor activities to only the necessary ones and
to strictly respect physical distance. Many key international events,
including the Olympic Games in Japan, have been postponed or
canceled, and the fate of many others is uncertain.

The celebration of World Environment Day in 2020 is moving to the
Internet on a global level and will consist exclusively of a digital
campaign, which aims to engage everyone in the virtual space with the
aim of increasing knowledge in the field of biodiversity (biodiversity).
The key goal of the campaign will be to build an understanding of how
all living things on Earth are connected in a “network of life” and will
show that weakening or eliminating one form of life affects the entire
ecosystem of biodiversity (biodiversity).

Dear friends, this year we will not, unfortunately, physically socialize
and we will not be able to host you like all these years, but we still, in
accordance with the possibilities, decided to mark this Day, by printing
this “Speller of Health” and implementing a specific digital campaign.

Your Professor Grossic
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nojam THE[cONCERTIOE
BMOAUBEP3UTETA) BIODIVERSILY;

Loousep3umem je pasHoBPCHOCM (C8UX) XUBUX 0P2aHU3AMA,
ykmydyjyhu  (usmelly ocmanux) u cysolemHe, Mopcke U
Opyze Bo0eHe eKocucmeme U eKOOUIKE KOMNJeKce, Kao U
Pa3HOBPCHOCM y OKBUPY 8pCMe, u3mehy 8pcma u usmely exocucmema.

PazHospcrocm xusoe caujema (6uonowKa pasHospcHocm, GUonowKY
dusepsumem wu 6uodugepumem) omozyfiasa c8UM XUBUM
cmeopersuma (yksvydyjyhu u seyocky nonynayujy) npunazohasarse Ha
HeMUHO8He NPoMjeHe, Kao U HajeghukacHuje Kopulimerbe pecypca koju
Cy UM docmynHu.

(as xusom Ha 3emsu, y C80j C80joj pasauyumocmu u mehycobHoj
noeesaHocmu, npedcmasiva 2nobanHu Guodugepumem. buoduse-
p3umem onucyje KOMNJIEKCAH CUCMeM CBUX XUBUX 0p2aHU3amd, a
HeCMAHaK Camo jedHe 8pcme, MoXe HeKaoa ycioeumu MHoze 036UsbHe
npomjere y remy. (8a xusa 6uhia, ykwydyjyhu u caspemeHoe Yosjexa
mehyco6Ho ¢y HepackudLBo NBE3AHA U CBAKO UMA CNeYupuUyHy ynozy
y cucmemy. 3602 moaa je HepasymHo cmampamu 0a ce 6uodusep3umem
U Oarme MOXe y2poxasamu, npseHmeeHo 00 cmpaHe 4osjekd, 6e3
UKAaKBUX (LU 6ap 3HayajHux) nocveouya.

Qokyc dpxasa wupom caujema, OpeaHusayuje yjedurbeHux Hayuja
U jagHocmu no numarey 3awmume 6uodusep3umema (kao dujena
KUBOMHe cpeduHe) penamusHo je Hogujez damyma (00 90-ux 200uHa
XX gujexa) u nodyoapa ce ca objas/uareM MHOWIMBA HAYYHUX
dokasa o0 re2080j yepoxerocmu. o npsu nym je ymephero 0a
YoBjeK (BOjuM HenoBpamHUM HeamusHUM eexamuma 036UsbHo
Oezpadupa jedaH 00 0CHO8A XUBOMA HA 3eMJbU.

buodusep3umem ce 2eHepanHo Moxe nodujeumu Ha mpu HUB0d, U
Mo Ha Cneyujcku, 2eHemUYKU U eKocuCcmemcKu.

(neyujcku 6uodueep3umem (pasHospcHoOCM 8pcma) 02eda ce y
6pojy U K8AHMUMAMUBHO) 3aCMyNbeHOCMU Pa3IuYuUMUx 8pcmd,
y OepuHucaHom npocmopy U 8peMeHy (Hnp. pasHe épcme nmuyd,
MUKpPOOp2aHU3ama, puba u ci.).

TeHemuyku 6uodueep3umem (pasHogpCHOCM 2eHA) NPeocMassva
2eHemUuYKy pasHOBPCHOCM yHymap c8axe 8pcme.

Exocucmemcku Guodugep3umem npedcmagsvd pasHoBpCHOCM
CMaHuwma, GUoYeHo3d, exkocUCMeMa, Kao U BULILX eKOTOWKUX HUBOA
0p2anu3ayuje (Moygape, Kamerapu, 3au8u U c.).

(8a mpu Huoa BuonouIKe pasHoBPCHOCMU cy Melyco6Ho Yc08/beHa.
Tako je 2eHemuuku G6uodugep3umem CaopXaH y jeOuHkama u
nonynayujama oamux epcmd, 00K came 8pcme YuHe cneyujcku
6uodusep3umem. Bpcme yyecmeyjy y u32padru eKoCUCMeMcko2
dusep3umema, cmynajyhu y pasauyume ekosiowKe uHmMepaxyuje.

0sa pasHospcHocm Ham omo2yhasa MHoze eceHyujanHe ycyze

(npou3sody Xpare, nujekoga, yucm 8azoyx, nujahy ooy...)
TL 4 Koje veamo y3umamo Kao 3a2apaHmosane, Gecnnamue u
?L HeucypnHe.

-

iodiversity is the diversity of (all) living organisms, including

(among others) terrestrial, marine and other aquatic ecosystems

and ecological complexes, as well as diversity within species,
between species and between ecosystems.

The diversity of the living world (biological diversity or biodiversity)
allows all living creatures (including the human population) to adapt to
the inevitable changes, as well as the most efficient use of the resources
available to them.

All life on Earth, in all its diversity and mutual connectivity, represents
global biodiversity. Biodiversity describes a complex system of all living
organisms, and the extinction of only one species can sometimes cause
many serious changes in it. All living beings, including modern man,
are inextricably linked and each has a specific role in the system. It is
therefore unreasonable to consider that biodiversity can continue to be
threatened, primarily by humans, without any (or at least significant)
consequiences.

The focus of countries around the world, the United Nations and the
public on the protection of biodiversity (as part of the environment) is
relatively recent (since the 90s of the XX century) and coincides with the
publication of a lot of scientific evidence of its endangerment. For the
first time, it has been established that man, with his irreversible negative
effects, seriously degrades one of the foundations of life on Earth.

Biodiversity can generally be divided into three levels: species, genetic
and ecosystem.

Species biodiversity (diversity of species) is reflected in the number
and quantitative representation of different species, in a defined space
and time (eq various species of birds, microorganisms, fish, etc.).

Genetic biodiversity (gene diversity) represents the genetic diversity
within each species.

Ecosystem biodiversity is the diversity of habitats, biocenoses,
ecosystems, as well as higher ecological levels of the organization
(swamps, rocks, bays, etc.).

All three levels of biodiversity are interdependent. Thus, genetic
biodiversity is contained in the individuals and populations of a given
species, while the species themselves constitute a special biodiversity.
Species participate in building ecosystem diversity, entering into various
ecological interactions.

This diversity provides us with many essential services (production of
food, medicine, clean air, drinking water ...) that often we take it as
quaranteed, free and inexhaustible.
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BUOAUBEP3UTETA)

uodusep3umem iU OUOTOWKA PasHO-

8pCHOCM  NPeacmasba  He3amjeHsbUBU

U HenoHo8/bUBL PecypC H08jeYancmea
U npedycios je GyHKYUOHUCaRA Guocepe,
a camum mum u seydcke nonynayuje. Onuyer
Y MUUOHUMA Op2aHCKUX 8pCMa U FbUX08UX
KomBuHayuja, G6uodusep3umem npedcmassoa
HenpoujersLigo 602amcmeo Koje je Hosjex camo
OjenumuyHo  ucmpaxuo  (5-10%  opaauckux
8pcma), a 3a 0o6pobum YosjeyaHcmea Kopucmu
camo 0,2% ykynHoz 6poja epcma Ha [lnaHemu.

0Oyysarve u 3awmuma 6uodusep3umema (6uo-
JowKe pasHospcHocmu) je, noped o4yearea
KIUMe, HECYMHUBO HAjBAXHUjU CMpamewkuy
3a0amax y 2n06anHoj 3awmumu npupode u
XusomHe cpedure Ha naaremu 3emsu. 08U
cmpamewku Npasyu 3awimume npupode Ha
2nobanHom Hugoy nomephenu cy 1992. 200ure
y Puo de Xareupy (bpasun) kada cy wegosu
Opxasa unu enada 168 3emara cgujema
nomnucanu no3xamy Puo-fleknapayujy, yume
je koHcmumyucana Koneenyuja o 6uonowoj
Pa3HoBpcHocmu.

3abpurymocm yosjeyarcmea 3602 cee gefiez
3azahusara ammocgepe Koje 00800u 0o
Haznux nopemehiaia y naanemapHoj kaumu
(epekam cmaknene Gawime, 030HCKe pyne
U Kucenie Kue), kao u 6p3UHA Yepoxasara
U UWYe3a6arwa OUbHUX U KUBOMUHCKUX
epcma, Huje 06e3 ocHogd. Haume, npema
38aHUYHUM  npoyjeHama  (ejemcke  opea-
HU3ayuje 3a 3awmumy npupode, 00 OKO
270.000 eackynapHux G6usmaka (nanpamu,
20/10GjeMeHuUye U CKpUBeHoGiemeHuLe) Ha
Mnaremu, 60.000 6urmrux epcma (Bute 00
yemepmuHe ykynHe cajemcke giope) eeh je
OpamamuyHo yepoxexo unu e Hecmamu y
ovedeliux HekonuKo OeteHujd, YKoMUKo e 08UM
memnom Hacmasu ca nonynayUoOHUM pacmom
4o8jeyaHcmead, 0ecmpyKmuUGHUM EeKOHOMCKUM
passojem, yHULIMABArbeM Wymd, 2y6umkom
CMAHULWIMA U eKCnax3ujom nossonpuspede.

Mcmospemero, camo 3a nocwedwux 200
200UHa uwyesno je npeko 600 epcma
Xueomurba, 00 yeza 86 epcma cucapa, 104
apcme nmuya, 20 8pcma 2mu3asayd, 5 epcma
X 80003emaua, 72 spcme UHceKama u
sf % 206 8pcma 2acmponoda (nyxesa).

o

Paznuqume npoujerHe cmenera yepoxeHocmu u
6p3uHe ULWIYe3a8akba 0P2aHCKUX 8pcma do6ujajy
CBAKUM OGHOM (Be OpamamuyHuje pasmjepe
(Hnp. 00 3 8pcme Ha OaH, npeko 3 8pcme Ha
cam, cse 00 HajnecuMUCMUYHUUX NpoyjeHa
00 100 epcma Ha 0aH). HapasHo, ose npoujeHe
YKIBYYYjy C8e no3Hame, AU U HeOMKpUBeHe
6U/bHe U KUBOMUMbCKe 8pcme Kojux Huje
manu 6poj (mponcke KuwHe wyme, Hajgehe
Mmopcke Oy6uHe, 8LCOKe nNAaHUHe U C1.). Haume,
6uono3u ¢y 00 OaHAC CNO3HAMU U ONUCATU
CaMo 0K0 1,5 MUJILIOHA 0P2aHCKUX 8pCMa Wmo
npedcmassva y Hajoorwem cayyajy 10-15% o0
npemnocmassvero2 6poja 3a Koju ce onpasoaxo
gjepyje da nocmoju Ha nnawemu 3emsmu. Omyoa
U NoMeHyme KamacmpoguyHe npoujexe 0 p3u-
HU U UHMeH3Umemy UWYe3asarba 0p2aHcKux
8pcma Hucy 0e3 0cHo8d, Nno20moso aKo ce
UMa y 8udy yurbeHuya oa je yosjex 0o 0aHac
YHULIMUO 8uLLie 00 NOJIOBUHE YKYNHOZ UIYMCKO2
(hoHOa Ha 3emsvU, 0a (8aKo2a MUHyma cmpaoa
0K0 57 Xekmapa mponckux KUWHUX wyma, oa
exocucmemu  MedUMepAaHCKUX  MBpOOUCHUX
BjeyHO3esIeHUX WYMa BulLle He nocmoje, 0a ¢y
JUCMONAdHe WyMe Yumage ymjepeHe 30He
YeNasHoOM yHULWMeHe WU Oezpadupare, 0a
WUBIBayU, WuKape U ulyme naroaye 00OMUHUpajy
HA U3B0PHUM WYMCKUM CMAHUWIMUMA, Ko U 0a
cajemcko Mape 8eh dyae 8pujeme npedcmassva
Hajaelly 0enoHujy caspemeHo2 Yogjekd, Maoa u
+b€208Y HajgeRy WAHCY U U3a308.

3awmuma Guonowke pasHOBPCHOCMU 00HO-
CU Ce HA HU3 Mjepa u nocmynaka Kojuma ce
wimume yzpoxeHe 8pcme 00 He2amueHo2 aH-
mponoaexoz ymuyaja. Memode u akmugHocmu
Koje ce cnposode, 3anase y OoMeH npasHe
HayKe, 6UOSIOLLIKe HayKe U npuMjerbeHux 6uo-
JIOWKUX OUCYUNAUHa, na ce c8pcmaeajy y mpu
ujenure:

1. Hayuna ocHosa 3awmume
yepoxceHux epama

3acHusa ce Ha OeguHucary cmamyca
YepoxeHocmu epcma, yume ce ymephyje o6um
U Y3poK yepoxeHocmu u npedsufajy mjepe
3awmume. HayyHe ny6nukayuje y Kojuma ce
HajIa3e 8U HeonXo0HU NOOAYU 3d pe2ynucarbe
3awmume 8pcma, Ko U FUX0BUX CMAHUWMG,
03Ha4asajy ce kao ,Lipsere nucme” u ,Lipsere
Krou2e”:

2. lIpagHa sawmuma yepoxeHux epcma

36aHUYAH KOPAK NPpURUKOM 3awmume y2po-
XeHUx epcma ¢pniope U ayHe u exocucmema
npeocmasa  NPAaGHO-GOMUHUCMPAMUBHA
3awmuma Koja ykeyHyje npagHe akme, kKojuma
ce OeqhuHuwy 0CHO8A, NPABA U MeXAHU3MU
o4yeara Guodusep3umema U yjeniokynHe
npupode Ha 0yxu nepuad.

3. llpakmuyHe mjepe 3awmume
yapoxeHux epcma

o0  npakmuynum  mepama  3awmume
Y2pOXeHuxX 8pcma nodpasymujesamo cvedelie
memode: ,In situ” 3awmuma (o6yxeama
3awmumy odpeheHe epcme HA NPupodHOM
cmanuwmy), ,Ex situ” 3awmuma (o4ysarve,
2ajerve U pasMHOXABarbe 8pCMa Ha mjecmuma
BGH  FbUX0BUX NPUPOOHUX  CMAKUWMG),
peuHmpodykyuja  (éjewimayko  epaharoe
8pCme Ha Hekadawira CmaxuWma ca Kojux je
uwye3na), UHMpodykyuja (yHowlerve 8pcme Ha
mepumopujy u y ekocucmem y Kojuma 0o maoa
Huje Xusjena), edykayuja u npeeHmavuje u
6anHke 2eHa.

iodiversity or biological diversity is an

irreplaceable and unrepeatable resource

of humanity and is a prerequisite for
the functioning of the biosphere, and thus
the human population. Embodied in millions
of organic species and their combinations,
biodiversity is an invaluable asset that man
has only partially explored (5-10% of organic
species), and for the benefit of mankind uses
only 0.2% of the total number of species on the
planet.

Conservation and protection of biodiversity
is, in addition to preserving the climate,
undoubtedly the most important strategic
task in the global protection of nature and
the environment on the planet Earth. These
strategic directions of nature protection on
a global level were confirmed in 1992 in Rio
de Janeiro (Brazil), when the heads of state
or government of 168 countries signed the
famous Rio Declaration, which constituted the
Convention on Biological Diversity.

Humanity’s concern about the increasing
pollution of the atmosphere, which leads to
sudden disturbances in the planetary climate
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(greenhouse effect, ozone holes and acid
rain), as well as the speed of endangerment
and extinction of plant and animal species,
is not unfounded. Namely, according to
official estimates of the World Conservation
Organization, out of about 270,000 vascular
plants (ferns, gymnosperms and hidden seeds)
on the planet, 60.000 plant species (more
than a quarter of the world’s flora) are already
dramatically endangered or will disappear
in the next few decades if the population
growth of mankind continues to grow in this
rate, destructive economic development,
deforestation, habitat loss and the expansion of
agriculture.

At the same time, in the last 200 years alone,
over 600 species of animals have disappeared,
of which 86 species of mammals, 104 species
of birds, 20 species of reptiles, 5 species of
amphibians, 72 species of insects and 206
species of gastropods (snails).

Different estimations of the degree of
endangerment and the rate of extinction of
organic species are gaining more and more
dramatic proportions every day (eg from 3
species per day, over 3 species per hour, all the
way to the most pessimistic estimates of 100
species per day). Of course, these estimations
include all known but also undiscovered
plant and animal species of which there are
not a small number (tropical rainforests, the
greatest sea depths, high mountains, etc.).
Namely, biologists have so far identified and
described only about 1.5 million organic
species, which represents at best 10-15%
of the estimated number that is reasonably
believed to exist on planet Earth. Hence, the
mentioned catastrophic estimates of the
speed and intensity of extinction of organic
species are not baseless, especially if we take
into account the fact that man has destroyed
more than half of the total forest fund on
Earth, that every minute about 57 hectares
of tropical rainforests die, that ecosystems of
Mediterranean hardwood evergreen forests
no longer exist, that deciduous forests of the
entire temperate zone are mostly destroyed or
degraded, that shrubs, thickets and coniferous

forests dominate the original forest habitats,
and that the world’ seas have long whose is
the biggest dump of modern man, although
his greatest opportunity and challenge.

Biodiversity protection refers to a series
of measures and procedures that protect
endangered  species  from  negative
anthropogenic impact. The methods and
activities that are carried out, go into the domain
of legal science, biological science and applied
biological disciplines, so they are classified into
three parts:

1. Scientific basis for the protection of
endangered species

It is based on defining the endangered status of
species, which determines the scope and cause
of endangerment and envisages protection
measures. Scientific publications that contain all
the necessary data for requlating the protection
of species, as well as their habitats, are marked
as “Red Lists” and “Red Books”

2. Legal protection of endangered species

The official step in the protection of endangered
species of flora and fauna and ecosystems is
legal-administrative protection, which includes
legal acts, which define the basis, rights and
mechanisms for the conservation of biodiversity
and overall nature for a longer period.

3. Practical measures for the protection of
endangered species

Under practical measures for the protection
of endangered species we mean the following
methods:  “In situ” protection (includes
protection of a particular species in its natural
habitat), “Ex situ” protection (conservation,
cultivation and reproduction of species in places
outside their natural habitats), reintroduction to
the former habitats from which it disappeared),
introduction (introduction of the species into the
territory and into the ecosystem in which it did
not live until then), education and presentations
and gene banks.
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OCHOBHU akmapu koju dogode do 2y6umka 6uodugep3umemd, 03HayeHu ¢y akporumonm ,HIPPO’
Koju je u38edeH 00 NOYEMHUX (1084 pujedu HA eH2IECKOM je3UKy:

« H — Habitat alteration (W3mjena cmanuwima)

— Invasive species (WHea3uaHe 8pcme)

—  Pollution (3aeaherve)

—  Population growth (Pacm seydcke nonynayuje)

—  Overexploitation (ITpekomjepHa exkcnnoamayuja)

oOvwv-—

[Tpomjene Koje dogode 0o cmarberva Guodusep3umema (6uostoLiKe pazHo8pCHoCMU), a Koje cy 00 daHac
esudeHmupare y caujemy, cae ce guLLie Nojayasdjy u y6p3asajy, Yax u y okgupy awimuhenux objexkama
npupode, Kaxkeu ¢y peepeamu npupode U HAYUOHANHU Napkoeu. HezamusHu ymuydju Ha

6e3 063upa Ha UHMeH3Umem u mpajarse mux ymuydja.
AHmponozenu  (reyocku) gakmopu U npuspedHe OjelamHocmu - Koje
yepoxasajy OuonowKu Ougep3umem Moy Ce Kadacuguxkosamu u
npedcmasumu Ha csoedehu HayuH:

* no/onpuepeda,
* wymapcmeo,
+ 8odonpuepeda,
« yp6anu3sayuja u usapadrba uHgpacmpykmype,
* mypu3am u pekpeayuja,
+J108 U pu6osos,
\ * Hed0380/beHa MP208UHA 0UGLUM U 3awmulieHum
'._ j | epcmama,
= .+ UHMPOOYKYUja anoXmoHux epcma,
» 3a2afugarbe 8ode u 8azdyxa u
» 3a2aljuearbe u yHUWIMAsarbe 3eMoUwIma.

Momonpuepeda

0/b0NpUBPEOHe NOBPWLHE (MBAPAHe Cy HA PavyH Wymd, cmend, "y
00UHCKUX 1UBAOA, MOYBAPA U PUMOEA.

Mehymum, c8axo darve wiuperve NOsbONPUBPEOHUX NOBPUILUHA HA YWMPO NPUPOOHUX
eKocucmema 610 6u Kpdjibe HenoxesbHo y no2siedy 04y8atea 8eh Hapywiere GUOSIOLLIKe PA3HOBPCHOCMU
U yonuime cma6ustHoCMU KOMNJIeKca NPUPOOHUX U 8jelmayKux exocucmema u npedjena.

ﬂopea moea, 4Yecmo HecefieKmusHa npUMjEHa caspemeHe azpomexvuke u necmuyuda 00800u
do d)u.?U‘IKOZ, XE‘MUj(KOZ u 6uonowkoe 3azahusarea nonaonpuepedHoe 3em/pulima Ha eeiukum
npocmopuma.

Manerwe npumapHe 8ezemayuje 00800u, 6uno da ce paou o WyMcKoj, X6yHacmoj unu 3e/acmoj,
3a Oyxe apujeMe, a Heku nym mpajHo, 00 CyWMUHCKUX NPoMjeHa npupooHux ekocucmema. flocmoju
npakca 0a ce nasersem U Kpuerbem Wyme U x0yHacme gezemayuje nogehiasajy nauirayu, yume ce
cnpujeyasa 06Ho8a npupodHe giope u gayHe.

Ucywiuearoe moyeapa u 6apa, ykivydyjyhu Menuopayuje u upueayuje, y Yuby npemeaparea 08UxX
MAaHUWma y nossonpuspedHe Kyamype, je jedaH 00 HajpacnpocmpareeHujux 00aUKa yHULIMAsarwa

EHOCTU/BUOANBEPIUTETA)

6u00ueep3umem ucnon:aeajy (eHapasiuyume HaqyuHe u ca pasiuqumum €¢€KMUMO, P

-
2
VUUNERABIL ‘
he main factors that lead to the loss of biodiversity are denoted by the acronym “HIPPO?, which is
derived from the initial letters of the word in English:

« H — Habitat alteration

I — Invasive species

P - Pollution

« P — Population growth
O - Overexploitation

The changes that lead to the reduction of biodiversity (biological diversity), which have been recorded
in the world to this day, are increasingly intensifying and accelerating, even within protected nature
objects, such as nature reserves and national parks.Negative impacts on biodiversity mani-
fest themselves in different ways and with different effects, regardless of the intensity
and duration of these impacts.
Anthropogenic (human) factors and economic activities that threaten biological
diversity can be classified and presented as follows:

- agriculture,
- forestry,
« water management,
« urbanization and infrastructure construction,
- « tourism and recreation,
i+ <hunting and fishing,
i " .illicit tradein wild and protected species,
% L & -introduction of non-native species,
« water and air pollution and
« pollution and destruction of land.

Agriculture

gricultural areas were created at the expense of forests, steppes, valley
meadows, swamps and marshes.

However, any further expansion of agricultural land to the detriment of

natural ecosystems would be extremely undesirable in terms of preserving the already

disturbed biological diversity and general stability of the complex of natural and artificial f
ecosystems and landscapes. /

In addition, the often indiscriminate application of modern agricultural techniques and pesticides leads to f
physical, chemical and biological pollution of agricultural land in large areas.

The burning of primary vegetation leads, whether it is forest, shrub or herbaceous, for a long time,
and sometimes permanently, to essential changes in natural ecosystems. There is a practice of increasing
pastures by burning and clearing forests and shrubby vegetation, thus preventing the restoration of
natural flora and fauna.

Drainage of wetlands and ponds, including land reclamation and irrigation, in order to convert these
habitats into agricultural crops, is one of the most widespread forms of destruction of natural ecosystems
with great biological diversity. The remaining wetland and marsh habitats today represent the last
remnants of once vast and widespread wetlands.



Eympocpusayuja 8odeHux exocucmema - U3d38aHd  je
NpeKoMjepHUM ~ yHOWereM HympujeHama y KoMOUHayuju ca
3aeahyjyhum mamepujama. Ha y6p3are npoyeca eympogusayuje
noce6Ho cy ocjemsusu 8eh npupodHo eympoghru baceru. Ckopo caa
800€HA (MAHULIMA OKPYXeHa NO/bONPUBPEOHUM NOBPUIUHAMA,
yowed akymynayuje (Hajauwe) hyopusa koju ce y wux c1ugdjy, danac
npedcmassbajy jako 3azaheHe, @ Ha MHOUM Mjecmuma, CKopo Mpmee
g0de. [loped moza, 3amjexa npupoOHUX 6apa u MoY8apa sjelimaykum
pubrayuma, 00800u 00 Hecmajawa U 3ay3umard CMAHUWMA
aymoxmore 8odeHe ¢hope u ayHe.

LWymapcmeo

MHoeo6pojHe djenamHocmu y wymapcmey, npuje c8ea momanHa
U CaHUMApHa cjeyd, Kao u ypehere Wyma, mozy umamu epso
HezamueHe ehekme Ha 6uodusep3umem, nocebxo y 3awmuhieHum
o0Gjekmuma npupode.

Tomante cjeye wyma HenocpedHo 00800e 00 0y20pOuHO2 YHU-
Wmagara CMAHUWIMA WyMCKUX 8pcma U 3amjeHe CeKyHOapHUM
exocucmemuma, Koju ce 00/IUKYjy 8eoMa CMaroeHoM npodyKyujom
u mManum dugep3umemom ¢rope u gayre. Taxkohe, Ha 08aj HaYuH ce
gehu umu MareU KOMNJIeKCU Wyma pacnapyasajy ((ppaemeHmupajy) Ha
gehu 6poj marbux dujesnosa mehy Kojuma je OmexaHa, a y U3gjecHum
UTyyajeguma u oHemozylieHa KOMyHUKAaYUja npexo Y1aH08A XUBOMHe
3ajedHuue.

Eutrophication of aquatic ecosystems - caused by excessive
intake of nutrients in combination with pollutants. Naturally
eutrophic basins are particularly sensitive to the acceleration of
the eutrophication process. Almost all aquatic habitats surrounded
by agricultural land, due tothe accumulation of (most) fertilizers
that flow into them, today are highly polluted, and in many places,
almost dead water. In addition, the replacement of natural ponds
and wetlands with artificial ponds leads to the disappearance and
occupation of the habitats of indigenous aquatic flora and fauna.

Forestry

N umerous activities in forestry, primarily total and sanitary felling,
as well as forest management, can have very negative effects on
biodiversity, especially in protected nature sites.

Total deforestation directly leads to long-term habitat destruction
of forests and replacement by secondary ecosystems, which are
characterized by very reduced production and low diversity of flora
and fauna. Also, in this way, larger or smaller forest complexes are
fragmented (fragmented) into a larger number of smaller parts, among
which communication through members of the living community is
difficult, and in some cases disabled.

CaHumapHa cjeya wyma jedaH je 00 8u00Ba He2aMUBHUX ymuyaja
Ha WyMCcKe ekocucmeme, noce6Ho y 3awmuheHum wymMckuM 30Hama
pe3epsama u HaYUOHASHUX NAPKo8a. YknarbareeM m3g. 3apaxeHux
(mabana u3 Cmapux u 04y8aHux WyMCKUX exocucmemd, 00HoCU ce
dOpazoyjera Guomaca u pememe ce CmabUIHU MOKOBU OP2aHU3AMA,
OpeaHcKe eHepauje U XparbUBLX MBApU, Kao u dpyae 8e3e Ha Kojuma
noyuea cmabusHoCM ekocucmemd.

[Toceban npobnem y o4ysarby wymckoe hoHOd je Gjeya cmapux u geoma
cmapux cmabana yuja ce cmapocm npoujerbyje Ha guwe CMOMUHA, a
y ekcmpemHuM c1yyajesuma u npeko 1.000 200una. Yknarearem
08UX CMAabana HenospamHo Ce 2y6e yHUKAMHU WU 6ap pujemku
2eHOMUNOBU Y OKBUPY (8aKe 8pcme (hope, anu ce UCMOBPeMeHO U
YHUWIMABA]Y YUMAsa MUKPOHACE/bA XUBOMHe 3ajeOHuye, 6e3 Kojux
Jje pasHomexa 08ux ekocucmemad nosey/baxa u 008edeHa y numatve.

HeadexeamHo nowymreagarbe CMaHuwma Koja nNomeHyujanHo
HUCY WYMCKA, WIU  NAGHMAXUPAre  WYMCKUX — CMaHuWma
JjeOHO006HUM  WYMCKUM  MOHOKynmypama, makohe je jedaH 00
HAYuUHA yHUWMAasara Ouodusepsumemd. [lowymmasare ce no
Npaguy 8pIL HA 8eUKUM NOBPWIUHAMA, NPBEHCMBEHO 3a nompebe
Wwymapcmaa u OpeHe UHOYCmpuje, Hajuewfie MOHOKYAMypama,
Hepujemko anoXmoHux 8pcma (Koje je Yosjex yHUO Ha nodpydje Ha
KojeM npupodHo HUCY 6uste pacnpocmparbeHe) UU 2eHOMUN0&a.

Booonpuepeda

32padkba gjewImaykux aKkymynayuja y KaroHUMa u Kucypama

00800u 0o nomnyHoz YHUWIMABArA nNONynAyuja 8pcma U
ekocucmema y 30Hama nomandrea. [loce6an 2y6umak ougep3umema
U3a38aH NOMANAreM je HeCMAHaK WU Kpdjwd pdeMenmayuja
PeUKMHUX eKocucmema, 00HOCHO 8pCMa Koje ¢y y 0asboj WL B/LKoj
npowocmu Guste WUpoKo pacnnocmparbede, a yuja je OaHAWHA
PacnpocmparbeHocm no Npassty ceedeHd Ha mMasna noopyuja.

C 003upom Ha yureHuly 0a Cy KaroHCke 00/UHe HAj3HauajHuja
CneyuuyHa cmaxuwima Wwymcke gnope u sezemayuje, HUX08UM
YHUWMABAEM  HECMAjy HA3HAYAjHUjU  YEHmpU  2eHeMUYKO,
cneyujckoz u exkocucmemckoz dugep3umema.

[Ipo6nem npunukom u3zpadrwe akyMynayuja y y3aHum KarOHUMaA
U KIucypama, npedcmassod npexud KoMyHUKayuja 0ore2 U 20pHe2
moKa pujeke U mo He camo 3602 Henocmojarea 00208apajyhux
Kkopudopa (m38. pubwe cmase), eef u 3602 NOMNYHO U3MUjerseHUX
eKOIOWKUX YC108a Koju 871a0djy y jedHom pujedrom (npupodHom) u
Jje3epckom (jewmaykom) ekocucmeny.

[Toceban npobnem y oyysary 6uosnowKe pasHoBPCHOCMU BOOEHUX
exocucmema npedcmas/va peeynayuja 6odomoka. Hajueuwhe je
0Ha u38edeHa mako 0d cy pujexe cabujexe Hacunumay y3atxe niasHe
30He, 0ok cy obane mMarbux 8000MoK08a 6yKBANHO CBedeHe HA
6GemoHcka kopuma. OyHOAMeHMAnHa exonoWwKa U Xuopobuonowxa
Ca3Hara yKasyjy 0a je Xusom ceake pujexe HeNOCPEOHO N0BE3AH
Ca WUPUHOM NJId8He 30He Y Kojoj ce xusu caujem pujeke 06Ha8/bA
eqpukacHo. Cmarverve WUpuHe NagHe 30He HenocpeoHo nozd
nonynayuje puba, anu u dpyaux 80deHux, npuje cgead, pujedHt
0p2aHU3amad, Koju 2ybe mpecmuauwma U cmaHuwim
penpooyKyujy y noniasHUM 30Hama.

Sanitary deforestation is one of the types of negative impacts on
forest ecosystems, especially in protected forest zones of reserves and
national parks. By removing the so-called infected trees from old and
preserved forest ecosystems, valuable biomass is taken away and stable
flows of organisms, organic energy and nutrients are disturbed, as well
as other connections on which the stability of ecosystems rests.

A special problem in preserving the forest fund is the felling of old and
very old trees whose age is estimated at several hundred, and in extreme
cases over 1,000 years. By removing these trees, unique or at least rare
genotypes within each type of flora are irretrievably lost, but at the same
time entire micro-settlements of the living community are destroyed,
without which the balance of these ecosystems is shaken and called into
question.

Inadequate afforestation of potentially non-forest habitats, or
plantation of forest habitats by one-time forest monocultures, is
also one way of destraying biodiversity. As a rule, afforestation is
carried out on large areas, primarily for the needs of forestry and
wood industry, most often monocultures, often non-native species
(introduced by man to an area where they were not naturally
distributed) or genotypes.

Water management

he construction of artificial reservoirs in canyons and gorges

leads to the complete destruction of populations of species and
ecosystems in immersion zones. A special loss of diversity caused
by immersion is the extinction or extreme fragmentation of relict
ecosystems, ie species that were widespread in the distant or recent past,
and whose current distribution is usually reduced to small areas.

Due to the fact that canyon valleys are the most important specific
habitats of forest flora and vegetation, their destruction disappears the
most important centers of genetic, species and ecosystem diversity.

The problem with the construction of reservoirs in narrow canyons and
gorges is the interruption of communications of the lower and upper
reaches of the river, not only due to the lack of appropriate corridors
(so-called fish paths), but also due to completely changed ecological
conditions in the river (natural) and lake (artificial) ecosystem.

A special problem in preserving the biological diversity of aquatic
ecosystems is the regulation of watercourses. It is most often
constructed in such a way that the rivers are compacted by
embankments into narrow flood zones, while the banks of smaller -
watercourses are literally reduced to concrete riverbeds. Fundamentt
ecological and hydrobiological knowledge indicates that the life of e
river is directly related to the width of the flood zone in which &

primarily river organisms,which are losing hatcherie
reproduction in flood zones.



3azahuearve unu npecywiugarbe nod3emMHux 8004, npedcmassva
npo6niem noceGHe 8pcme, Koju je c8e U3PaxeHUjU U Koju HenocpedHo
00800u 00 HeCmaHKa eHOemuyHe nod3emHe (ayHe. Y3umare 8ode
Ha U3B0pUWIMUMA U Y 20pHUM MOKOBUMA pujekd, y NAGHUHCKUM
npedjenuma, ymuye Ha B0OHU pexum 4umasux npedjena u 8oou
OpacmuyHom CHUXagarey Guodusep3umemd.

Yp6aHuzayuja u us2padrwa uHppacmpykmype

OBOM Joyockom djenamrowhy HenocpedHo Ce yHUWMABAjy
NpUpPOOHU eKocucmeMu Yy OKOMUHU BeUKUX 2padosd U OKo
caobpahajuuya. Caobpahajnuye npecujeyajy npupodHe ekocucmeme
cnpujeyasajyfiu KoMyHUKayujy 41aH08a XUBOMHe 3djedHule, a 8po
4ecmo OHe Ce Hasa3e Ha 0CHOBHUM KOpUdOpUMA NIOKATHUX MU2payuja
U yHymap mepumopuje Kojy Hacesbaga odpeheHa épcma, Ha maj
HaYUH U3a3usdjyfiu UX080 MACOBHO yHULIMABAtbe.

loce6ro ¢y onacHe caobpahiajiuye y WyMCKUM U MOYBAPHUM
0671aCMUMa, Kao U y HAYUOKATHUM NAPKOBUMA U pe3epeamuma.

Pollution or dehydration of groundwater is a problem of a special
kind, which is becoming more pronounced and which directly leads
to the disappearance of endemic groundwater. Water abstraction at
springs and in the upper reaches of rivers, in mountainous areas, affects
the water regime of entire areas and leads to a drastic reduction in
biodiversity.

Urbanization and infrastructure construction

his human activity directly destroys natural ecosystems in the vicinity

of large cities and around roads. Roads intersect natural ecosystems,
preventing communication between members of the living community,
and very often they are located on the main corridors of local migration
and within the territory inhabited by a particular species, thus causing
their mass destruction.

Roads are especially dangerous in forest and wetland areas, as well as in
national parks and reserves.

Typuzam u pekpeayuja

I'I pocnepumem 08e Jbyocke 0jeilamHocmu y OupekmHoj je 8e3u ca
04y8aHOM Npupodom U exocucmemuma. Haxanocm, y MHO2UM
Clyyajesuma 08a Jbyocka OjenamHocm nokasana je ceoje jouwle
cmpare. Hajjayu HezamueHu epekmu mypu3sma Ha 6uodusep3umem
ocjehajy ce kod 3azahusawa 6004, u32padwe U ynompebe
uxghpacmpykmype. Owimehyje ce eezemayuja, Hecmdjy yumase
gezemavujcke ghopmayuje u 6uspHe 8pcme, yHoce e OUsbHe 8pcme
Koje Ha mom noopyyjy HUCYy npupodHo pacnocmparbeHe U nojayasa
(e epo3uja 3emmuima. Hapoyumo uHmeH3usHU egekmu ¢y no
npasusy y 30Hama ca Hajauwium 6uodusep3umemonm, y 3awimuheHum
noopyyjuma, y Kojuma je UHMEH3UBHU Mypu3am no OequHUYujU
UHKOMNAmUOUAaH ca 04ysaroem Guodusep3umemd.

(neyucpuyaH je npobnem ypehusarea nehuxa 3a nompebe mypu3sma.
Ilo npasuny ce npowupyjy omeopu, pazapajy ce npupooxe npezpade
U cneneontowike meopeaure, yepahyje Heodzoeapajyhia pacejema,
maxo 0a ce 0CUM Hapywasara cneyuguyHe nefiuHcke MUKpokuMe,
YHUWIMABA)y ~ MUKPOCMAHUWIMA  OGjem/bUBUX  PeuKMmHUX U
eHOEMUYHUX 8pPCMa Koje, BP0 YeCmo, N00 08AKBUM GHMPON02eHUM
NpUMUCYUMa, HenoepamHo Hecmdjy U npuje Hezo wmo G6ydy
OmKpUBEHe U ONUCaHe.

Jloe u pu6bonoe

I'I 00 ycnosom 0a ce 06a8/ba MAjHO, HEKOHMPOTIUCAHO, MACOBHO U
HecenieKmugHo, /108 U pubosiog mozy npedcmasamu jedaH 00
3HAYAjHUjUX He2amUBHUX AHMPON02eHUX YMuyaja Ha Xusu ceujem,
npuje (ge2a Ha 8pcme Koje He npunaodjy Kkamezopuju ,J08He U
pubonosHe dusmwayu’”. Y6ujarem nmuya 2pabieuguyd, anu u Cux
npedamopckux 8pcma (Hnp. NMUYA U CUMHUX CUCapa Koju ce Xpare
UHCeKMUMG, 2100apuMa U 0py2Uum XUgoMUHAMa) Ha HajoUpekmHuju
HayuH ce OonpuHocu nopemeldjy pasnuyumux exocucmemd, ¢
003Upom Ha KibydHy ynozy 2pabiuguya y pezynucarby 6pojHocmu
odpeheHux 8pcma 2100apa u UHCeKama.

Tourism and recreation

he prosperity of this human activity is directly related to preserved

nature and ecosystems. Unfortunately, in many cases this human
activity has shown its downsides. The strongest negative effects of
tourism on biodiversity are felt in water pollution, construction and use
of infrastructure. Vegetation is damaged, entire vegetation formations
and plant species disappear, plant species that are not naturally
distributed in the area are introduced and soil erosion intensifies.
Particularly intensive effects are, as a rule, in zones with the highest
biodiversity, in protected areas, where intensive tourism is by definition
incompatible with biodiversity conservation.

There is a specific problem of arranging caves for the needs of tourism.
As a rule, openings are widened, natural barriers and speleological
formations are destroyed, inadequate lighting is installed, so that in
addition to disturbing the specific cave microclimate, microhabitats
of sensitive relict and endemic species are destroyed, which often
disappear under such anthropogenic pressures before being discovered
and described.

Hunting and fishing

Provided that it is carried out secretly, uncontrolled, massively and
indiscriminately, hunting and fishing can represent one of the
most significant negative anthropogenic impacts on the living world,
primarily on species that do not belong to the category of “hunting
and fishing game”. Killing birds of prey, but also all predatory species
(eg birds and small mammals that feed on insects, rodents and other
animals) in the most direct way contributes to the disruption of various
ecosystems, given the key role of predators in requlating the numbers of
certain rodents and insects.
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lloce6Ho numatwe je HezamugHU ymuydj 106a u pu6oaosa Ha Mu2pamopHe pcme
(m3s. cenuye). 3a pasuky 00 8pCMa Koje e He cefe U Koje Cy U3/10XeHe Camo jedHoM
JIOKATTHOM JI08HOM NPUMUCKY, a KOju Ce MOXe NAIGHCKU KOHMPOAUCAMU, MUZpamopHe
8pcme y HajkpumuyHujoj hasu 6usdjy nosweHe Ayx yujenoz cgoe cenudbeHoz nyma u
mako mpne Heynopeouso 8elu 0BHU NPUMUCAK, KOjU je MHO20 mexe 0p2aHU308aHO
KoHmpoucamu.

WnezanHu pubonos, Hapouumo oHaj nomohiy ekcnaio3ugd, omposa U HecmaHdapoHo?
pubos108H02 MAMepujand, Haj3HAYajHUjU je Hakmop Koju yepoxaea 6uodugep3umem
MOpa U OKeaHa, Kao U BO0EHL XUBU (BLjem y MHO2UM C/IUBOBUMA, MAKo 0d ce N0 C8ojuM
eghekmuma jako npubsuxuo 3azahervy u u32padru 6paxa u Hacund.

Heodo3eomeHa mpzoeuHa Ouebum epcmama

KzﬂekuuoHapcmso KUBUM USIU MPMBUM GUbHUM U XUBOMUHCKUM MAMepUjanom
pedcmassba jedHy 00 8pJi0 He2amugHuX 0jeIamHocmu 2706aIHUX pasmjepa.

Benuku 6poj urmaka u xugomurea Cakynba Ce U U3/108/baa 3a 08e (BPXe, d Y HUX08
npomem y caujemy yk/byyeHa cy enuka mamepujanHa cpedcmea. [lpge Ha yoapy Hanase ce
pujemke, yepoxeHe U parbuge 8pcme ¢hiope U ghayHe, Yuju ce oNCMAxax dupexmHo 00800u y
numaree. [lo npasuy, 08e 8pcme ce KapakmepuwLly HLCkoM omnopHowy u u3opxswusowihy
U ca mum y 8e3u NOCeBHUM Mjecmom U YJio2oM Y ekocucmemy, Kao U cneyughuyHum
3aXmjesuma y no2nedy pasmHOXasarba, NOOHOWBUBOWRY Ha npomjeHe y memnepamypu,
usbupreusowhy xpare, a gpno yecmo u 1a60oM penpodyKmUGHOM CMONoM.

[Toce6Hy onacHocm npedcmasiva KoMeKYUOHApCMB0 3a NpUsamHe 30upke, npu yemy
¢y y (hoKyCy UHMepecosara npuje (8e2a ampakmugHe (U no npagusty pujemke) 8pcme
UHcexama, 80003emaya u 2mu3asaya. 08uUM KoseKyUoHapcmeom, Koje ce y o0peheHum
U1y4ajesumMa 2panuyu ca uaamesujom, nonynayuje Hekux epcma UHcekama cy y
mosnukoj mjepu npopujehere y nocnedwux 50 200uxa, 0a ce ca npagom nocmassva
numarve rwuxo8e cmpoze 3awmume.

Unmpodykyuja anoxmoHnux epcma

yHOLUEI-be CMpaxux 8pcma ghiope u hayHe je jedaH 00 BaXHUX He2AMUBHUX Npoyeca
Koju 0osode 0o cmarberba 6uodusep3umema. (Ose npomjeHe umdajy u

2nobanHe pasmjepe, me ce 060M npobemy nocgeliyje noce6Ha naxray caujemy. =,
Haume, npomjere, u3assare yHoulerveM 00UbAKA, Y U3BOPHOJ (ayHU U Gropu
MOJIUKO Cy 8eJILKe 0d je ONCMAHaK aymoxmoHUX — NPUPOOHO PACNOCMPArbeHux 8pcma,
N00 npUMUCKoM HOBONPUOOWLTUX U Yecmo jayux 8pcmd, 008edeH 036UbHO Y nUMarbe.

[Toceban npobnem npedcmassvajy HeHamjepHo yHeceHe epcme ¢hiiope u hayre. Ose
8pcme, No NPasLJTy Cy 8e3aHe 3 NOJYAyMOoHOMHe U HedymoHOMHe eKocucmene Kakae
Cy No8puwLIHe N0 KyAMypama unu nax 2pacosu, u mozy ce jagumu y aefiem 6pojy camo y
08aKBUM eKocucmemuma, 00K y KOHKYPeHYUju ca 8pcmama u3 npupooHUX ekocucmema
OHe 2ybe 6umky. Mehymum, ¢ 063upom 0a ce npupoOHU eKocucmemu c8e Bulle
YHULIMABAJY U Mujerbajy Kpo3 Cliabivetbe 0p2aHcKux 8e3d, UHmMpodyKkoaare (yHecee)
8pcme yase U y maxge umujerbeHe npupodHe ekocucmeme 0osodehu 0o jow eehux
HeXerbeHUX NPoMjeHa.

Hezamusan ymuyaj uHmpooyKo8aHux (yHeceHux) 8pcma HApoyumo je UCosbeH y
godeHum exocucmemuma. OdpeheHe 8pcme puba, Koje ¢y yHujeme u3 KoMePYUJaTHUX
PpasnoeaunpeobumHozajeHeyodpeheHum munosumaakeakynmype (Hnp. pubrayuma),
Lnobjezne” ¢y y pujeke u jesepa u u3assane eesiuke npomMjeHe y cacmasy pubsbux.
800eHuX eKocucmema. Pe3yimam o8ux npomjexd je ckopo uckivyyuea doMuHayuja

mr:-‘F__ﬁ.ﬁ UHMPOOYKOBAHUX (yHeceHux) puba y Hekum 600eHUM eKocucmemuma u

iv 4 10MUCKU8Arbe aymoxmoHux (nocmojefiux) spcma.
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A special issue is the negative impact of hunting and fishing on migratory species
(so-called migrants). Unlike species that do not migrate and are exposed to only
one local hunting pressure, and which can be systematically controlled, migratory
species in the most critical phase are hunted along their entire migration route and
thus suffer incomparably higher hunting pressure, which is much more difficult to
control.

lllegal fishing, especially with explosives, poisons and non-standard fishing material, is
the most important factor endangering the biodiversity of the sea and oceans, as well as
aquatic wildlife in many basins, so its effects are very close to pollution and construction
of dams and embankments.

lllegal trade with wild species

COI/ecting living or dead plant and animal material is one of the very negative activities
on aglobal scale.

A large number of plants and animals are collected and hunted for these purposes, and
large material resources are involved in their circulation in the world. The first to be hit are
rare, endangered and vulnerable species of flora and fauna, whose survival is directly in
question. As a rule, these species are characterized by low resistance and endurance and in
this connection a special place and role in the ecosystem, as well as specific requirements
in terms of reproduction, tolerance to temperature changes, food selectivity, and very often
poor reproductive rate.

Collecting for private collections is a special danger, with the focus of interest being
primarily on attractive (and usually rare) species of insects, amphibians and reptiles.
With this collecting, which in certain cases borders on philately, the populations of some
species of insects have become so thin in the last 50 years, that the question of their strict
protection is rightly raised.

Introduction of allochthonous species

he introduction of foreign species of flora and fauna is one of the very important

negative processes that lead to the reduction of biodiversity. These changes are
also of global proportions, and special attention is being paid to this problem in the
world. Namely, the changes caused by the introduction of newcomers in the native
fauna and flora are so great that the survival of indigenous - naturally distributed
species, under the pressure of newly arrived and often stronger species, has been
seriously questioned.

Unintentionally introduced species of flora and fauna are a special problem. These
species, as a rule, are related to semi-autonomous and non-autonomous ecosystems
such as areas under crops or cities, and can occur in greater numbers only in such
ecosystems, while in competition with species from natural ecosystems they lose the
battle. However, as natural ecosystems are increasingly destroyed and altered through
the weakening of organic bonds, introduced species also enter into such altered natural
ecosystems leading to even greater undesirable changes.

The negative impact of introduced species has been particularly pronounced in aquatic
ecosystems. Certain species of fish, introduced for commercial interest and originally
farmed in certain types of aquaculture (eg ponds), have “escaped” into rivers and lakes
and caused major changes in the composition of fish aquatic ecosystems. The result
of these changes is the almost exclusive dominance of introduced (introduced) fish in

some aquatic ecosystems and the suppression of indigenous (existing) species.
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Jocadawra uckycmsa nokasyjy oa je HecmpyyHo nopubipagarve
00peheHux pujeka U je3epa 2nagHU Y3POK CMArwetsd U3B0PHOZ
Ousep3umema 0/1UYeH02 Y MAnOOPOJHUM U pUjemKUM eHOeMUYHUM
u penukmuum obauyuma ayre. lpumjep Bpaxujez jesepa Ha
Jypmumopy, nopubiweroe KanugopHujckom nacmpmkoM, Koja je y
NOMNYHOCMU YHUWIMUJIA PENIUKMHY NORYAAYUJY anckoz MPMOJbK,
nokasyje KoUKo je ONACHO U WMeMHO HeCmpyyHo nopub/basarse
6e3 npemxo0HUX CA3HAA 0 AYMOXMOHOM XUGBOM CBUjemy 08UX
CneyuGUYHUX U 0jembUBUX B00HUX eKOCUCmeMd.

3azabuearve easzdyxa u eooa

3azahusarve 8asdyxa u 6oda Hajuewhe uma uHOUpekmaH, amu
He U Manu HezamusHu 3Haydj no 6uodusep3umem nNPUPOOHUX
exocucmema.

Ymuuyaj aepo3zazahuearea pazuyumum wmemxum mamepujama
Kao wmo cy azomxu u CyMnopHU OKCUOU U HUX080 npemeapatee y
m38. Kuiceste Kutile, 3amum meLKu Memasu y aepoconumd, HApoyumo
Jje uspaxeH y 6nu3UHU U380pa 3a2aluarea KAO WMO Cy UHOYCMpUjcka
nocmpojerba (pagurepuje, meuika UHOyCmpuja, mepmoesnekmpare,
monsare uma.) unu 2padosu, anu ce eghekmu 0802 3azahusarba mozy
oc¢jemumu dasnexo 00 U380pa emucje.

3azahusarwe 800a je jedaH 00 HAjBAXHUjUX Y3POKA Y (Matberby
u380pHe 6UOJIOLWKe PA3HOBPCHOCMU B00eHUX ekocucmema. Kada
¢y y numarey Hepaszpaduse 00HOCHO CnOpopaszpaouge mamepuje,
Kakee Cy HNp. mewiku Memanu, pacuoHykneuou, (eHosu, rbuxos
KyMynamueHu eghexkam moxe ocmasumu mpdjHe nocbeoute no Xugu
c8Ujem 800eHUX eKocucmema.

3azahusarbe 8oda Moxe nomuyamu U3 pasaudumux u3eopd, anu
npuje cae2a U3 UHOYCMPUJCKUX U 2pAOCKUX 30HA U €A NOSbONPUBPEOHUX
nospwuna. [lo npasuny GUONOWKA PA3HOBPCHOCM  BOOEHUX
exocucmemay 6AU3UHU U380pa3azahugarbd je nopemehieHay mosukof
Mjepu 0a ce He MOXe HU ynopedumu ca NPUPOOHUM CMAtbeM.

Experience to date shows that unprofessional restocking of
certain rivers and lakes is the main cause of the reduction of the
original diversity embodied in the few and rare endemic and
relict forms of fauna. The example of Devil’s Lake on Durmitor,
stocked with California trout, which completely destroyed the
relict population of the alpine marmot, shows how dangerous
and harmful unprofessional stocking is without prior knowledge
of the indigenous wildlife of these specific and sensitive aquatic
ecosystems.

Air and water pollution

Air and water pollution usually has an indirect, but not small negative
significance for the biodiversity of natural ecosystems.

Influence of air pollution with various harmful substances such as
nitrogen and sulfur oxides and their conversion into the so-called acid
rain, then heavy metals in aerosols, is particularly pronounced near
sources of pollution such as industrial plants (refineries, heavy industry,
thermal power plants, heating plants, etc.) or cities, but the effects of
this pollution can be felt far from emission sources.

Water pollution is one of the most important causes in reducing the
original biodiversity of aquatic ecosystems. When it comes to non-
degradable or slowly degradable substances, such as e.g. heavy
metals, radionuclides, phenols, their cumulative effect can leave lasting
consequences for the living world of aquatic ecosystems.

Water pollution can come from various sources, but above all from
industrial and urban zones and from agricultural areas. As a rule, the
biological diversity of aquatic ecosystems near the source of pollution
is disturbed to such an extent that it cannot even be compared to the
natural state.

3azahueare u yhuwmaearse 3empuuima

3e/vubuwme, Kao ocjem/pugu cucmem (8aK02 KONHEH02 eKOCU-
cmema, NOONIOXKHO je HajpasUYUMU UM NPOMEHaMA U3a38aHUM
yosjekogom djenamuowhy. Ha npeom mjecmy je eposuja Koja
00800u 00 3HAMHOZ UAU NOMNYHO2 OOHOWeEHA U YHUWIMABAHKA
3emM/pULIMA, Y Kpajum Cyyajesuma cge 00 MamuyHe noosoze.
Epo3uja 3emmuwima, 6e3 063upa 0a /iu je 8004, CHujez uau gjemap
FbeH Y3POUHUK, yBUjeK je HenocpeoHo N0Be3aHa a yHULIMABArEM
gezemavujckoz nokpusaya. llpu mome mpeba 3Hamu 0a je npupodHa
gezemavuja Haj6orea 3awmuma 00 6usio Koje 8pcme epo3uje.

Epekmu ynompebe xemujckux mokcuykux cpedcmaga y cy36ujary
Kopoed, uxcekama u 2nodapa, y Hajeeliem 6pojy ciyuajesa 3602 coje
HecenekmugHOCMU nozy6Ho Ojenyjy Ha u3gopHu Guodusep3umem
OKOTHUX NPUPOOHUX CMAHUWMA.

Pollution and destruction of land

I-and as a sensitive system of any terrestrial ecosystem is subject
to various changes caused by human activity. In the first place is
erosion, which leads to significant or complete erosion and destruction
of the land, in extreme cases all the way to the parent substrate. Soil
erosion, whether water, snow or wind is its cause, is always directly
related to the destruction of vegetation cover. It should be noted that
natural vegetation is the best protection against any type of erosion.

The effects of the use of chemical toxic agents in the control of weeds,
insects and rodents, in most cases due to their non-selectivity, have a
detrimental effect on the original biodiversity of the surrounding natural
habitats.




BRYKHO)JE/NASHATE!}

H ayyHUYU NeCUMUCMUYKU NPO2HO3Updjy 0a 6U, y HapedHux 10 200uHa,
0KO MUJTUOH BUIBbHUX U XUBOMUICKUX 8pCMA MO210 6UMU U36pUcaHo
¢a nospuwiure 3emsve. To je jedHa 00 caake yemupu no3Hame apcme.

I'l poujerbyje ce 0a je oko 75% 3emmuwima Ha [lnaHemu 036UmHO
U3MUjerbeHO Joy0CKoM akmugHoLWy.
U8/waY Ce y Noc/bedkUx 50 200UHA Y NPOCjeKy CMarbUa 3a npexo
60%.
WbHe U XUBOMUMbCKe 8pcme y noc/bedmwe 8pujeme Hecmdjy

Oecemurama 0o cmomunama nyma 6pxe 00 npocjeyHe Gp3ure y
nocvedrux 10 MUUOHA 200UHa.

Camo 15% moysapa koje cy nocmojane 1700. 200uHe nocmoju u 0aHac.

ynepuoay 00 2010. do 2015. 200uHe Hecmano je npexo 32 MUUOHA
Xekmapa uiyma.

)Kusu KOpanHu 2peBeHu cy 20moso Npenosiossberu y noc/bedkux 150
200uHa. [IpozHo3aje da he 70-90% caux kopanHux zpebeHa Hecmamu
mokom HapeoHux 20 200uHa 3602 0moNsba8ara OKEAHA, 3aKUCE/bABAMA
Mopa u 3azalerba, a 0a fie do 2100. 200uHe y nomnyHocmu Hecmamu.

ynoabearbux 200 200uHa Hecmano je npeko 600 8pcma xugomurbd, 00
ye2a 86 spcma cucapa, 104 8pcme nmuya, 20 8pcmaemusasayd, 5 6pama
godo3emaya, 72 8pcme uHcekama u 206 pcma 2acmponoda (nyxesa).

|'| pupoda nomnomaxe cge dumen3uje /ydckoe 30passba. OHa je u3gop
Hawiuxnujexosa. lpoyjersyje ce 0a ce 4 musujapde soyou npeeHCMBeHo
0CNIarba HA NPUPOOHe JUjeKose 3d Boje NLjeyerbe.

)Kueom Ha 3emsmu je Hacmao npuje oko 4 munujapde 200uHd, a
CIIoXKeHuUju 067Uy Xueoma (kakge Ux OaHAc NO3Hajemo) npuje oKko
530 munuona 200uHa. Hawa epcma, Xomo canujeHc, nocmoju mex Hekux
200.000 200uHa.

H a caujemy je uOeHMUGUKOBAHO 1,5 MUNUOH BUBLHUX U XUBOMUHCKUX
8pCMa, AU HayyHUYU N0Id3e 00 M02a 0 rUX08 Npagu Bpoj cexe ckopo
0o 10 MunuoHa, na yak u 0o 08uje Munujapde. Hexu MUKpoop2anu3mu cy
maxo Masu, 0a ce Mo2y uderHmuegukogamu camo nymem DNA.

Ll oejex npedcmassva ceeea 0,01% y enobanHom 6uodusep3umemy.
H a 66% nospuiuHe Koja ce Kopucmu y nosbonpuspedHoj npou3gootsU

y3eaja camo degem 8pcma 6usvaka, 00 6.000 8pcma Ko/UKO ce YKYNHo
y32aja 30 UCXPAHY.

ako ca 88.361 km?, Peny6suka Cpbuja yuru camo 2,10% Konra Egpone,
6uonowku dugepumem pasnuyuUMUX 2pyna Xueux 0p2aHU3ama je
BUCOK.

H anodpyyjy Penybnuke (pbuje Hanasu ce:

39% sackynapxe (nanpamu, 2010¢jeMeHuye
u ckpuseHocjemeruye) ope Egpone;

519 cpayHe puba Egpone;

49% payHe 2mu3asaya u 6odozemaya Egpone;
74% ¢ayre nmuya Eepone;

67% payHe cucapa Espone.

IT IS

MBORTANT TOIKNOW!

Scientists pessimistically predict that, in the next 10 years, about a million
plant and animal species could be wiped off the face of the earth. It is
one of every four known species.

| tis estimated that about 75% of the land on the Planet has been severely
altered by human activity.

Wi/dlife has shrunk by an average of over 60% in the last 50 years.

lant and animal species have been disappearing tens to hundreds of
times faster than the average speed in the last 10 million years.

Only 15% of the wetlands that existed in 1700 still exist today.

n the period from 2010 to 2015, over 32 million hectares of forests
disappeared.

Living coral reefs have almost halved in the last 150 years. The forecast is
that 70-90% of all coral reefs will disappear over the next 20 years due to
ocean warming, sea acidification and pollution, and that by 2100 they will
disappear completely.

Over 600 species of animals have disappeared in the last 200 years,
of which 86 species of mammals, 104 species of birds, 20 species of
reptiles, 5 species of amphibians, 72 species of insects and 206 species of
gastropods (snails).

N ature supports all dimensions of human health. It is the source of our
medicines. It is estimated that 4 billion peaple rely primarily on natural
remedies for their treatment.

ife on Earth originated about 4 billion years ago, and more complex life
forms (such as we know today) about 530 million years ago. Our species,
Homo sapiens, has only existed for some 200,000 years.

here are 1.5 million plant and animal species in the world, but scientists

assume that their true number reaches almost 10 million and even up
to two billion. Some microorganisms are so small that they can only be
identified by DNA.

M an represents only 0.01% in global biodiversity.

On 66% of the area used in agricultural production, only nine species of
plants are grown, out of the 6,000 species that are grown for food in
total.

Ithough with 88.361 km?, the Republic of Serbia makes up only 2.10%
of the European mainland, the biological diversity of different groups of
living organisms is high.

O n the territory of the Republic of Serbia there are:

39% of the vascular (ferns, gymnosperms and occult testes) flora of
Eurape;

51% of Europe’s fish fauna;

49% of the reptile and amphibian fauna of Europe;

74% of the bird fauna of Europe;
67% of European mammal fauna.



KOHBEHUMIA]
0/EMONOWKO)|
PA3HOBRCHOCTH|

Yumy nodusara jagHe cgujecmu u nogeliara pasymujesara

3Hayaja oyyearea Guonowike pasHospcHocmu, Opeanuzayuja

yjedurwerux Hauuja je npoenacunu 22. maj 3a Mehyrapooru
Oan Guodusep3umema. Taj dan ce 00 2000. 200uHe obusbexasa y
3HaK ¢jeharea Ha damym yceajaroa mekcma KoHaeHyuje 0 6uonowikoj
Pa3HOBPCHOCMU, je0H02 00 OCHOBHUX 0KBUPA U DOKyMeHama 2100aHe
noaumuke 3awmume 6UOSIOWIKe PA3HOBPCHOCMU, Koju je ycaojeH
5. jyHa 1992. 200uHe Ha koHpeperyuju OYH o 3awmumu xugomke
cpedure u 00pxusom pazeojy y Puo de Xareupy.

0sa KoHBeHYUja je 3aupmana Ho8y KOHUenyujy 3awmume npupode,
npowupyjyhiu je Ha ouysarve c8eykynHe GUONOLIKe PA3HOBPCHOCMU U
0CUyparbe 00pXuB02 Kopuwimersa npupooHux dobapa.

Kowseryuja o Guonowikoj pasHospcHocmu npedcmassed OCHOBHU
MehyHapoOHU npasHu UHCMPYMeHm 3 3awmumy 2106a/IHo?
6uodusep3umema Koje ¢y npuxeamune 194 dpxase. KoHsenyuja
uma mpu o6asesyjyha yuma: oyysaree 6uonowKo2 dusepumemd,
00pXuso  Kopuwherve He208UX KOMNOHEHMU U  NOWMEHo U
PpasHonpasHo dujerberbe Kopucmu 00 2eHemUYKUX pecypea.

KoneeHyuja odpehyje mepmun Guonolike pasHoBpCHOCMU Kao
pasnuyumocm ceux 06/UKa Kugoma y NPUpoOHoj CpeduHu,
mj. pasHospcHocm (ceux Oujenoga exocucmemd, ykmwydyjyfiu u
pasxospcHocm  melly eeHuma. buoougep3umem je OaHawra
mjepa oncmanka Guocepe u paseoja yusunusayuje Ha 3emsu.
PasHospcHocm  GUBHUX U KUBOMUKCKUX 8PCMA  KOHCMAHMHO
0CU2ypasa cupoguHe 3a Npou3Bodky npexpambeHux npou3eodd,
MeOULUHCKUX npenapama u flujekoed, kao u caux Opyeux epcma
npou3800a NompeGHUX 3a ONCMAHAK Yosjexa.

KoneeHyuja ycnocmassea oyyearwe GUOOWKe pasHoBPCHOCMU Kao
0CHOBHO MehyHAPOOHO Hayeno y 3awmumu npupode u 3ajeOHUYKy
06ase3y yosjeyarcmea. To je jedaH 00 2nasHux cnopasyma o
3awmumu npupode, jep Ca0PXasa 0CHOBHA HAYENA HA KOjuma Opxage
Mopajy 3aciusamu 6ydyhe odsyke u npozpame npuspedHoz paseoja
U 3awmume XugomHe cpeouHe. [1G8HU Yusb KOHBEHYUje je 04y8are
U yHanpeliere yKynHe 6UOJIOLIKe PA3HOBPCHOCMU 3eMibe, WMO
noopasymujesa Kopuwmerbe ucme Ha Ha4YuH da ce Hefie 0y20poyHO
OCUpoMawUumU Xueu cgujem u temy npunaodjyhia cmaHuwima, Hezo
Tie npupodHu nomeryujan 3emsme ocmamu Ha Kopuwimerbe 6ydyfium
2eHepayujama.
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CONVENTION]
ON|/BIODIVERSITY/

n order to raise public awareness and increase understanding of
I the importance of conserving biodiversity, the United Nations has

declared May 22 as International Biodiversity Day. This day has
been marked since 2000 in memory of the date of adoption of the text
of the Convention on Biological Diversity, one of the basic frameworks
and documents of the global policy on biodiversity, which was adopted
on June 5, 1992 at the UN Conference on Environment and Sustainable
development in Rio de Janeiro.

This convention outlined a new concept of nature protection, extending
it to the preservation of overall biodiversity and ensuring the sustainable
use of natural resources.

The Convention on Biological Diversity is a basic international legal
instrument for the protection of global biodiversity that has been
accepted by 194 countries. The Convention has three binding objectives:
the conservation of biological diversity, the sustainable use of its
components and the fair and equitable sharing of benefits from genetic
resources.

The Convention defines the term biodiversity as the diversity of all forms of
life in the natural environment, ie. diversity of all parts of the ecosystem,
including diversity among genes. Biodiversity is today’s measure of the
survival of the biosphere and the development of civilization on Earth.
The diversity of plant and animal species constantly provides raw
materials for the production of food products, medical preparations and
medicines, as well as all other types of products necessary for human
survival.

The Convention establishes the conservation of biological diversity as a
basic international principle in the protection of nature and a common
obligation of humanity. It is one of the main agreements on nature
protection, because it contains the basic principles on whichcountries
have to base future decisions and programs of economic development
and environmental protection. The main goal of the convention is to
preserve and improve the overall biodiversity of the Earth, which means
using it in such a way that it will not impoverish the living world and
its habitats in the long run, but the natural potential of the Earth will
remain for future generations.




