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Mpernen Ha npobnema B cBeTOBEH MaLLab

OcHOBHU BUAOBE HABOAHEHWUA

® PeyHn HaBoaAHEeHUA
e OTTNYaHe npu npoavaXKUTeNHU Banexm Nin MIHTeH3NBHO
CHeroTtoneHe. Harlpwv\ep BasiexXn npninHeHm ot MyCoHHHU
BETPOBE, yparaHu, Tponuyecku bypum, Tonam AbxKA0BE Hag
CHEXHU NOKPUBKMH.

® HaBoAHEHMA Ha PEYHU YCTUA U Kpanbperkus

e Bb3HMKBA KaTo KOM6VIHaLI,MFI OT MOPCKU nNpuname N CUIHU
BeTpoBeE, HAalpuUmep TpornnyeCkmn LMKJI0HHN.
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Mpernen Ha npobnema B cBeTOBEH MaLLab

OcHOBHU BUAOBE HABOAHEHWUA

® HaBogHeHUA NPUYNHEHUN OT KaTaK/IM3MU UM aBapumn
e CKbCBaHe Ha A30BUPHWU CTEHWN, 3eMeTpeCeHNA NN
BY/IKAHNYHUN U3PUTBAHWA.
® HaBogHeHWA Npwu 3aTna4BaHe

e [IpMUYMHABA Ce NpU CBAAYULLA HA CKAJIHA Maca UAKU ApYru
MaTepuanm, KOUTo Bb3NPENATCTBAT OTTUYAHETO.
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Mpernen Ha npobnema B cBeTOBEH MaLLab

EpeKTn oT HaBOAHEHUATA

® [TbpBUYHMU
e llleTn BbpXy NHPPACTPYKTYPATa, 3eMeae/ICKUTE U TOPCKHU
NNoLWMU
e YoBeLLUKW }KepTBU, N3aaBssHE HA AOOUTHK U APYIY }KUBOTHU
® BTOpUiHMU
e 3aMbpPCABAT U3TOYHULIMTE Ha NUTENHA BOAA
e [lpnynHABAT ennaemmnmn Ha 6onectn pa3npocTpPaHABaHM NO
BOAEH MbT
e HaBogHeHUTe 3emenenCKu NAOLM ce HYXKAOaAT OT
oboraTtaBaHe 3dpadnN HAaHOCUTE HAa NINMHAa U TUHA.
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Mpernen Ha npobnema B cBeTOBEH MaLLab

HaBoagHeHMATA C HAU- MHOTOOPOMNHU KEPTBU

2,5 — 3,7 mmamoHa — Kutam 1931

0,9 — 2 mnunmnoHa — ovntata peka, Kutan 1887

0,5 —-0,7 mnnnoHa — *batata peka, Kutam 1938

231 000 — CKbCcBaHETO Ha A30BMpPHaTa cTeHa baHKMAO, NpUYMHEHO OT
TandyHa HuHa, npmnbaunsutenHo 86 000 3arnsaTt ot yaasaHe u 145 000 ot
nocneasanu bonectn. — Kutam 1975

230 000 — LlyHamun B UHannckmna okeaH — UHauna, Tannana, Manamsute 2004
145 000 — AH [3b — Knutan 1935

Hap 100 000 — HaBoaHeHMeo Ha CB. Penunkc — Xonanama 1530

100 000 — XaHon 1 gentaTa Ha YepBeHaTa peKa — CeBepeH BuetHam 1971
100 000 — AH A3b — Kntam 1911



Cuctemu 3a otaaneyeHo
cbbupaHe Ha AaHHMU

® LIDAR (Light Detection and Ranging)

e npe,EI,CTaBI'IﬂBa TEXHO/1I0ITNA 3a OTAa/1IEHEHO c1:614paHe Ha AaHHWU, KOATO
namepsa CBOMCTBATA Ha OTpa3€eHaTa OT 0b6eKTu cBeT/InHa.
I'Ipeo6nap,aBam,MﬂT METO 3a onpegenaHe Ha pa3CctoAHUeTo A0 oTAa/1edeH
06eKT nnu NMOBBPXHOCT € Ype3 N3MO0ZI3BAHETO HA /1a3ePHU MMITYJICU.
an/IHLI,MI'Ia Ha ﬂ,el‘;ICTBI/Ie € KaTo Nnpu pagapHaTa TeEXHO/I0MNUA, KOATO 3a A4
onpeaenn pa3CtoAHMNETO A0 obeKkTa U3mepsBa BpeEMETO OT N3MPALLLAHETO Ha
MMNyAC 4O nNnpnemMmaHeTo Ha OTPa3eHUA CUIrHan.



Cuctemu 3a otaaneyeHo
cbbupaHe Ha AaHHMU

® SAR (Synthetic-aperture radar)

* [1306parkeHnATa OT HAKOJ/IKO pagapa ce obpaboTBaT 3a 4a Ce CUHTE3UPA
0bpa3 c No- BUCOKa pe3ontouma. ToBa € Bb3MOXKHO Aa ce peanmsupa no
HAKOJIKO HayMHa. EaHa oT aHTeHUTe MmoXe Aa 6baa 3aKpeneHa Ha
NoABUXHA NNaTPopma — CAMONET UK CMBTHUK, TA CE U3N03Ba Aa
“ocBeTaBa” UeneBaTa NOBbPXHOCT UM MHOMKECTBO HUCKO Pa3MN0/I0XKEHN
aHTEHU, KOUTO ca Pa3nNpPbCHATU OKoNOo HabatogaBaHaTa NMOBBbPXHOCT.
MHOKeCcTBOTO OTPA3EHU CUTHAN CE YNaBAT OT Pa3/IMYHU NO3ULIUN HA
aHTeHUTe 0bpaboTBaT Cce, 33 Aa ce Noay4mn nsobpakeHume.
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Lludpos mogen Ha TepeHa

e DEM (Digital Elevation Model)

e [InrntanHo npeacraBAHe Ha TONONOIMATA HA 3eMHaTa NOBBbPXHOCT.
N3BecTeH e n Kato DTM(Digital Terrain Model). DEM mor<e aa ce
npeacTaBm KaTo pacTep(mpeka oT KBagpaTtyeTa) Uam TPUbIb/IHA
HenpaBu/HA mperka. ObukHoBeHo DEM ce n3rpaxkaaTt ypes oTaaneyeHo
cbbmpaHe Ha AaHHM, HO MOXKe Aa ce cbbepaT Ypes HenocpeacTBEHO
reoge3nyeckn usmepsaHmA.



Pazno3HaBaHe Ha HaBOAHEHU NAOLLM

KapTorpachpaHe Ha obxBaTa Ha HaBOAHEHUNETO
* Llenn n metoau

LlenTta Ha KapTorpadmpaHeTo e Aa ce pa3no3HasaT HaBOAHEHUTE U
HeHaBogHeHuTe naowun. NbpBo ce naeHTUPUUMpaT BOAHUTE NJIOLWM, NPeamn no
Bpeme Ha HaBoAHeHMeTOo U cnen Hero. MNocne ce KnacupuumpaTt n cpaBHABAT.

e AKO gazeHa naoll, e KnacupuumpaHa KaTto “Boaa”, npean 1 no Bpeme Ha
HaBOAHEHMETO He ce CYMTA 3a HaBoAHEeHa.

e AKo AageHa naoll e buna cylwa npeay HaBoAHEeHMETOo, a B NocneacTeBue e
KOHCTaTUpaHO, Ye e MoKpMUTa C BoAa Ce CYMTa 3a HaBOAHEHa.

b O6J'IaCT, KOATO npeaun cneg HasogHeHMeETOo € Cylla € HeHaBOAHEHa.

e Bb3moOrKHO e Aa uma obnacT, KoATo npean HaBogHeHUeTo Aa e buna “Boaa”,
a No Bpeme U1 cnep Hero cylwa. ima pasanyHu NnpuYnHM, KOMTO MoraT aa
[0BeJaT A0 TOBa, Hanpumep noasa Ha ob6aaum MoxKe Ja 06bpKa JaHHUTE.



Pazno3HaBaHe Ha HaBOAHEHU NAOLLM

KapTorpadupaHe Ha ob6xBaTa Ha HaBOAHEHUETO

® /3non3BaHe Ha ONTUYHU JaHHW 33 KapTorpadupaHe Ha

HaBOAHEHUS

OTaaneyeHUTe ONTUYHM CEH30PU Ce M3MO0N3BAT 3a U3MEPBAHE Ha
oTpakaTtenHaTta cnocobHOCT Ha HazeMHUTe 0beKTU. TaxHaTa paboTa 3aBUCK OT
Ha/ZIMYMETO Ha CAbHYEBA CBET/IMHA. ONTUYHUTE AAHHW BKOYBAT CaTENUTHMU
NAaHHW, KAaKTO U CHUMKM OT Bb3/lyXa B aHasoros unam uudpos popmart. Tpsabsa Aa
ce uma npeasua, Ye caTenutHute aaHHu(Hanpumep Landsat TM gaHHu) numar
no- Aobpe cneKkTpasHa pe3ontouna U NOKPMBAT No- roNemm NAoLWM, AOKaATO
Bb3AYLIHUTE CHUMKM MMAT No- Aobpa TemnopasnHa U NPOCTPaHCTBEHA
pesontouus.
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Pazno3HaBaHe Ha HaBOAHEHU NAOLLM

KapTorpadupaHe Ha ob6xBaTa Ha HaBOAHEHUETO

® /3non3BaHe Ha ONTUYHU JaHHW 33 KapTorpadupaHe Ha

HaBOAHEHUS
e EAWH OT meToAuMTe 33 pa3no3HaBaHe Ha HAaBOAHEHM NJIOLLM € KaTo Ce TbPpCu MaakKa
MOBBPXHOCT , KOATO cnabo pasceiBa OTpaseHUTe BbAHU. To3n noaxon paboTn camo
MNPW HE TOPUCTU U HeypbaHU3MpPaHN MecTa.
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Pazno3HaBaHe Ha HaBOAHEHU NAOLLM
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Pazno3HaBaHe Ha HaBOAHEHU NAOLLM

KapTorpadupaHe Ha ob6xBaTa Ha HABOAHEHMETO
® 13non3BaHe Ha ONTUYHU JaHHM 33 KapTorpadupaHe Ha

HaBOAHEHUS
L an rOPUCTUTE MECTHOCTU CUTHaNDBT A0PU U Oa AOCTUTHE A0 BOAHATA NMNOBBbPXHOCT,
KayeCTBOTO MYy Le Ce B/ZIOWN APACTUYHHO 3apan OTPaKEHNETO MYy MeXay AbpBeTaTa.
3aToBa B Ta3u CUTYyauunAa ce pasrnexga npeamumMmHO MyntuTemMmnaopaiHUTe
XdpPaKTEPUNCTUKUN HaA OTPA3EHUA CUTHA. KaTto Te ce CpaBHABAT C XdPaKTEPUCTUKUTE HA

CUTHanuTte oT Apyrn HaBoAHEHU AaHHMW.



Pazno3HaBaHe Ha HaBOAHEHU NAOLLM




Pazno3HaBaHe Ha HaBOAHEHU NAOLLM

KapTorpadupaHe Ha ob6xBaTa Ha HaBOAHEHMETO

® /13non3saHe Ha ONTUYHU JaHHM 33 KapTorpadupaHe Ha
HaBOAHEHUA

e M3non3BaHeTo Ha SAR B ypbaHM3MpPaHM PaiOHM 33 OTKPUBAHE Ha
HAaBOAHEHW MNOLLU € NOYTU HENPUNOKMUMO, NopaanN HAIMYMETO HA MHOTO
6eTOH CTOMaHa U NJI0CKM NOBBLPXHOCTU, KOUTO OTPA35BaT CUTHANUTE MO
noaobeH Ha BoagaTta HayMH. Pa3no3HaBaHETO HA HAaBOAHEHW NAOLWM OT
BCAKAKDbB XapaKTep, BKAOYNTENHO B rPaoBe MOXKe Aa CTaHe ype3
KOMBUHUPAHETO Ha AaHHUTE OT MYNITUTEMNOPAZIEH aHANN3 HA UHTEH3UTETA
N JaHHWUTE 3a HTepdepomeTpUuyHa KoxepeHuua ot ERS-1/2 (European
Remote-Sensing Satellite). Npobnema e, ABaTa caTenmnta Ha U3NBAHABAT
TaHOEMHUN MUCUMN.






AHann3 Ha TepeHa

OnpepenaHe nocokaTta Ha BogHuA noTok(Flow Routing)

® anCBOHBaHe Had NMOCOKa HA OTTUYaHE Ha BCAKA TOYKA OT TEPEHA, 3a A4
MOXe rnobanHo Aa Ceé Mmoade/Inpa NOTOKa Ha BOAAdTa MNpe3 TepeHd

e Single-flow-direction (SFD): BogaTta Teue OT KneTKaTa B eZlHa NOCOKa KbM CbCeaHa
KNeTKa, KOATO € C Hal- rosiaMa AeHnBenauusa no- Hagony oT Hes;

e Multi-flow-directions (MFD): BogaTa Teye B MHOTrO MOCOKM KbM BCUYKU K/TIETKU, KOUTO
ca No- HaJo/y OT Hes;



AHann3 Ha TepeHa

OnpeaenaHe KOANMYECTBOTO Ha BoAHMA NoToK (Flow
Accumulation)

* Onpenensa KOIMYECTBOTO BOAA, KOETO MMHABA NPE3 BCAKA TOYKA OT
TepeHa.



AHann3 Ha TepeHa
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Codtyep

* Terraflow — open sourse project, KOUTO peannsnpa ropecnoMeHaTUA aaropmUTbm
3a aHa/M3 Ha TepeHa. OnTuMmuUsnpaH e no aaHHU. E3mka e C++. Free BSD. Koaa e
Ha/n4yeH. He cbm ro kKomnuaupan.

® GRASS GIS (Geographic Resources Analysis Support System) is a free, open
source geographical information system (GIS) capable of handling raster,
topological vector, image processing, and graphic data. GRASS is released under
the GNU General Public License (GPL), and it can be used on multiple platforms,
including Mac OS X, Microsoft Windows (natively or with optional Cygwin tools)
and Linux. Users can interface with the software features through a graphical
user interface (GUI) by using the internal GUI with X Window System or by
"plugging into" GRASS via Quantum GIS.

e RemoteView, is the family name of a group of software programs designed to
aid in remote sensing using satellite or aerial images of the Earth's surface. It is
published by Overwatch Geospatial Systems (previously Sensor Systems), a
subsidiary of Textron Corporation. Due to the range of customers using the
program, is written for both Microsoft Windows and Unix operating systems.



Codtyep

e Kalypso is an open source modelling software. It focuses on numerical
simulations in water management and ecology such as the generation
of inundation and flood risk maps by hydrologic and hydrodynamic
models and GIS functionality.The Kalypso software system has been
collaboratively developed in a joint project by the company Bjornsen
Consulting Engineers (BCE) and the department for river and coastal
engineering at Hamburg University of Technology, Germany. It is
available for download at SourceForge.net.

Flood forecasting is the use of real-time precipitation and streamflow
data in rainfall-runoff and streamflow routing models to forecast flow
rates and water levels for periods ranging from a few hours to days
ahead, depending on the size of the watershed or river basin. Flood
forecasting can also make use of forecasts of precipitation in an
attempt to extend the lead-time available.
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® Quantum GIS (often abbreviated to QGIS) is a free software desktop Geographic Information

Systems (GIS) application that provides data viewing, editing, and analysis capabilities.
Quantum GIS is written in C++, and its GUI uses the Qt library. Quantum GIS allows integration
of plugins developed using either C++ or Python. In addition to Qt, required dependencies of
Quantum GIS include GEOS and SQLite. GDAL, GRASS GIS, PostGIS, and PostgreSQL are also
recommended.

Opticks is an open source, remote sensing application that supports imagery, video
(motion imagery), Synthetic Aperture Radar (SAR), multi-spectral, hyper-spectral, and
other types of remote sensing data. Opticks is unlike other remote sensing applications
because it treats imagery and video alike. Opticks is one of the only remote sensing
applications that supports processing remote sensing video. Opticks was initially
developed by Ball Aerospace & Technologies Corp. and other organizations for the United
States Intelligence Community. Ball Aerospace open sourced Opticks hoping to increase
the demand for remote sensing data and broaden the features available in existing
remote sensing software. The Opticks software and its plug-ins are developed by over
twenty different organizations. Opticks can also be used as a remote sensing software
development framework. Developers can extend Opticks functionality using its plug-in
architecture and public application programming interface (API). Opticks is open source,
licensed under GNU Lesser General Public License (LGPL)



