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ENVIRONMENTAL MODELLING OF URBAN LANDSCAPES AS COMPLEX,
VULNERABLE AND DYNAMICALLY DEVELOPING STRUCTURES

MOJIEJIMPOBAHUE OKPYKAIOIIEM CPEJBI TOPOJCKHUX JJAHAIIA®TOB —
CJIOKHBIX, YA3BUMbIX U TUHAMNYHO PA3ZBUBAIOIUXCH CTPYKTYP

Summary. The study area is focused on the coastal city of Taipei. The environmental changes of the
city were detected by geospatial analysis of the satellite images. The areas occupied by different landscape
types were calculated and analyzed. It was detected that various districts were developing with different
rate and intensity due to the complex factors of both human and ecological origin. The results showed in-
tensive urban development, decline of green areas, increase of urban spaces since 1990.

AnHotamus. O0IacTh UCCIEA0BaHUS COCPEAOTOUeHa Ha MpHuOpekHOM ropone Taiiosi (TaiiBanb,
Kurait). Dxonornyeckue u3MEHEHHs ropojia ObUTH OOHAPYXKEHBI C MOMOIIIBIO [€ONPOCTPAHCTBEHHOTO aHa-
JM3a CITyTHUKOBBIX CHUMKOB. [Limomamy, 3aHuMaeMble pa3InYHbIMU THIIAMHE JIaHTmadTa, ObUIA TPOaHaTH-
3MpOBaHbl. BBUIO OOHAPYXKEHO, YTO Pa3HbIE YaCTH rOpOJia Pa3BUBAIOTCS C PAa3HON CKOPOCTHIO M MHTEHCHB-
HOCTBIO M3-3a CJIOKHOT'O COYETaHHsl aHTPOIIOTCHHBIX M MPUPOJIHBIX (akTopoB. Pe3ynbpTaThl nokasaiu npo-
1[eCChl MHTEHCHBHOM ypOaHH3aliy, JeTpajlalliio 3eJICHbIX apealioB, YBEJIWYCeHHE IUIOMIaAeii 3aCTPOCHHBIX

teppuropuii ¢ 1990 rona.

The study area is located in the city of
Taipei, Taiwan (Fig.). Recently, the process of
urbanization has become more notable in the
East Asia. Since past decades, Taipei
undergone serious urban changes as residential
structure of the vacant land areas is developing
and requires modifications. The development of
urban landscapes in Taipei has unique feature;
that is, the Taiwan's exceptional economic and
industrial growth since 1980s, which is often
referred as "industrial wonder of Taiwan". The
country quickly transformed from an agricul-
ture-based traditional economy into a highly
industrialized society.

As a result, Taiwan has now a new face
of high-technology oriented, economically re-
structured economy, which is a part of the
global network of economies and capitals, play-
ing important role both in the Asia—Pacific re-
gion and in the global production chains.

Necessarily, this caused notable changes in the
face of the country, modifying both its social
and natural landscape patterns. Thus, Taiwan is
nowadays a highly urbanized country with
almost 80% of the total population of Taiwan
living in urban areas. However, intensive
urbanization necessarily create new conditions
for human-nature co-existence, since rapidly
growing city and high urbanization rate affect
biodiversity and ecosystems sustainability in
the coastal area. The process of urbanization
includes transformation of landscapes: natural land
cover types, typical for the area are being modified
into artificial surfaces and the area of city enlarges.
The landscape diversity is the most clear
attribute of the landscape health and stability in
the landscape ecology context since it
responses to the urbanization and its
relationships with other aspects of landscape.
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Fig. Study area of Taipei: Landsat TM images (1990 and 2005)

Therefore, the landscape diversity is con-
sidered as a crucial criterion in the planning and
evaluation of the landscape (Kuiper, 1998, Fer-
guson, 1996). For instance, the landscape
diversity was used to detect correlation between
changes in landscape diversity and spatial
pattern of landscape elements caused by land
cover changes (Nagaike, Kamitani, 1999).
Moreover, there is a significant correlation
(75%) between the landscape diversity and
degree of urbanization in Taipei city. Predicta-
bly, the landscape diversity is higher in the ru-
ral and less urbanized areas, while it increases
in the urban areas due to the domination of the
human-induced landscape types and reduced
number of natural patches within the city.

The urban system of  Taipei
metropolitan region can be clustered into six
homogeneous wurban zones of ecological
energetics demonstrating that urban center of
Taipei is notable for the high level of
consumption of non-renewable energy sources
(water, petroleum, natural gas, fertilizers,
electricity, etc.), high anthropogenic, economic
and industrial impacts. Other consequences of
urbanization include significantly altered

aboveground net primary productivity and soil
respiration rates, compared with natural
ecosystems (Kaye et al., 2005), air pollution
and decreased water quality. The uncontrolled
urbanization causes also gradual limitation of
the land and water resources, which leads
insufficient infrastructure within the city and
consequently, contributes to the development of
densely concentrated mixed types of land use.
About 45% of the Taipei city is categorized as
restricted with regard to availability and usage
due to its topography, while only 14% (46.30
sq.km) is available for residential and
commercial development (Tsou and Cheng,
2013). Nowadays, new city face consists of
built-up new apartments, buildings, office
centers, residential areas, re-structured districts.
This process is reinforced by the average
structure age of the buildings and
modernization (Lin and Jhen, 2009). Overall,
the city structure, such as streets configuration
or public transportation networks, have a
substantial impact on the face of urban
landscapes. For instance, modification in the
city planning in Taipei causes redistribution of
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the urban activities which, in turn, affect
landscapes (Lin et al., 2008).

Taipei urban landscape consists of
different types of patches, including built-up
areas and natural landscapes. The structure of
landscape, shape and configuration of different
land cover types change significantly according
to the urban district location and the level of
urbanization in this specific area. The
classification of the land cover types in the
Taipei metropolitan area includes following 10
major types: 1) Forests; 2) Wetlands; 3)
Grasslands; 4) Open fields with little or no
vegetation; 5) Rivers, channels; 6) Lakes,
ponds; 7) Cultivated lands 8) Livestock farms,
agricultural facilities; 9) Parks and squares; 10)

Urban built-up areas. Using physio-geographic
and social data on Taipei, the region was
divided into three distinct regions, as follows:
Region I located on the left bank of Tamsui
river, “agricultural” area; Region II the core,
old city of Taipei; Region III the region located
southwards from the core city. The calculation
of the changes in the landscapes were
performed for each area and each land cover
type respectively. Using calculations of the land
cover types that belong to the assigned areas on
the classified images in 1990 and 2005 respec-
tively, the results have been received and sum-
marized in Tab.

Table — Calculated changes in land cover types within the city of Taipei.
Comparison of landscape changes in urban area, 1990-2005

Regions land cover types 1990, % 2005, %
Region I: “urban areas” 17,1 21,9
Region I: “urban vegetation” 5,7 4,1
Region I: “forests” 19,8 18,6
Region I: “grasslands” 214 18,3
Region II: “urban areas” 79,3 83,2
Region II: “urban vegetation” 4,3 5,2
Region II: “forests” 32,7 31,8
Region II: “grasslands” 15,9 14,7
Region III: “urban areas” 243 38,2
Region III: “urban vegetation’ 3,7 4,3
Region III: “forests” 42.4 41,8
Region III: “grasslands” 13,8 12,1
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Paryanckas E.A., KpuBoporos C.b.
Kybanckuii cocyoapcmeennwiii yHusepcumem

HNCIIOJIb30BAHUE JINXEHOUHIUKALIMOHHBIX METO/J10B /IVIs1 COXPAHEHUA
BUOPA3HOOBPA3USA I'OPHO-JIECHBIX 9KOCUCTEM CEBEPO-3AIIA/THOI'O
KABKA3A

USE OF THE LICHEN INDICATION FOR CONSERVATION OF THE BIODIVERSITY
OF MOUNTAIN AND WOOD ECOSYSTEMS OF THE NORTHWEST CAUCASUS

AHHOTanus. V3ydeH cucteMaryeckuii COCTaB ¥ TAKCOHOMUYECKast CTPYKTypa SMU(PUTHOMN JIMXEHOOHO-
TBI DKOCHUCTEM TOpHO-JIecHOTO Tosica CeBepo-3anaaHoro Kaskasza. BrisBieHb! SMTU(QHUTHBIE JTMXCHOCHHY3UH HC-
CIIe/lyeMOr0 paiioHa M MX pacrpocTpaHeHue. J{aHa JIMXeHOMHIMKAIMOHHAS Ol[EHKa CTeNIeHn aTMOC(EpHOro 3a-
TPSI3HEHUS HEKOTOPBIX TOPHO-JIECHBIX (hbuTorieHo30B CeBepo-3anamHoro Kaskasa.

Summary. The systematic composition and taxonomic structure of epiphytic lichens in ecological
systems of the mountain forest belt of the North-Western Caucasus have been studied. The epiphytic lichen
sinusiae and their distribution have been identified for the studied area. The assessment of air pollution of
some mountain forest communities of the North-Western Caucasus using lichen indication is presented.

B mocnennme necatmieTuss BO MHOTHUX
CTpaHaxX 3aMETHO BO3pOC HMHTEpec K Mpobdiie-
MaM HWHJIWKAIMOHHOM 3KOJOorMH. B HacTosiIee
BpeMs B LIEHTPE BHUMaHHs OMOJIOTOB U 3KOJO-
TOB HaAXOIATCS MEXaHWU3MEI BO3JCHCTBHS, Ha-
KOIUICHUS W TpaHC(HOpMaIuu TOJUTFOTAHTOB Ha
Pa3INYHBIX YPOBHSAX OMOJOTHYECKON OpraHu-
3aruu. PeanbHas OllEHKa OTBETHOW peaKIUu
KXKJIOTO KOHKPETHOTO BHJA Ha aHTPOIOTCH-
Hble ()aKTOpBI, U3YUYCHHE JTHX HM3MEHEHUU B
paanqulx (I)OpMaX u paS.HI/ILIHLIMI/I METOJaMU
B UTOTE M COCTABIIIET MPEAMET SKOJOTHUECKOMN
WHJUKAIMK, 2 TPUMEHUTEIHHO K JUIIaiHUKAM
- IMXCHOWHUKAILUH.

B cBsi3u ¢ ycuinenwem BO3JEHCTBUS aH-
TPOIOTEHHBIX (aKTOPOB HA TOPHO-JIECHBIC (Pu-
TOIEHO3bl aKTYaJIbHOCTh WCCJICOBAHUS WH/IH-
KaIllMOHHOW POJM JIMIAHHUKOB, KaKk HamOomee
YYBCTBUTCJIBHOI'O KOMIIOHCHTA K 3arpsA3HCHUIO
3KOCHUCTEM, PE3KO Bo3pacTaeT. B ropHo-necHbIX

skocucremax Cesepo-3anaanoro Kaskasa 3Ha-
YUMYIO POJIb B CYKLECCUSX UTPAIOT STU(PUTHBIE
JUIIAHHUKA W JINXEHOCUHY3HH, KOTOpBIE SB-
JISTFOTCSL XOPOITUMHU OMOMHAMKATOPAMHU 3arpsi3-
HEHUS, TaK KaK M0/ BIMSIHUEM aHTPOMNOI'€HHOMN
Harpy3kd MPOUCXOAMT 3aMeTHast TpaHcdopma-
WS JUIIAHHUKOBBIX cooOmiecTB. M3ydeHue
IPYNIHUPOBOK JIMIIAMHUKOB B JIECHBIX 3KOCH-
CTeMaxX MOJKET CIOCOOCTBOBATh PEIICHUIO HE-
KOTOPBIX BOMPOCOB 3KOJIOTUU U (PUTOIIEHOIO-
THH, COXpPAaHEHUIO OMOJIOTHYECKOTO pazHooopa-
3Usi  TOpHO-JIECHBIX  3KocucteM  CeBepo-
3anagnoro Kagskaza. [lo BugoBoMmy cocTaBy
JINIIAWHUKOB M JIMXEHOCUHY3WH MOXXHO JHar-
HOCTUPOBATh BIMSHHUE AHTPOIOTEHHOIO 3a-
IpS3HEHHS] Ha Pa3BUTHE PACTUTEIBHBIX CO00-
IIECTB, MPOBOAUTH JAJIUTENbHBIA 3KOJIOTHYE-
CKHUIi MOHUTOPUHT UX COCTOSIHUS.
MapuipyTHele U CTallMOHApHBIE HCCIe-
noBaHus nposoauiuch 2011-2015 rr. B pa3HbIX
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