RiskCity exercise: Flood modeling
RiskCity exercise: Flood modelling

savarjiSo 3F1. wyaldidobis saSiSroebis Sefaseba  wyaldidobis gavrcelebis 2D modelis Sedegebis gamoyenebiT  
savaraudo dro: 
3 sT.
TariRi: 
qvekatalogis monacemebi: /savarjiSo 3, xifaTis Sefaseba/ wyaldidobis saSiSroeba
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RUra
Managing yourflow..




miznebi: 
savarjiSos mizania gviCvenos, Tu rogor unda iqnes aRebuli wyaldidobis parametrebi wyaldidobis imitaciis saSualebiT misi ganmeorebadobis periodebis mixedviT. wyaldidobis siRrmis, siCqaris da wylis donis matebis drois monacemebis aReba iwarmoebs TiToeuli imitaciisTvis wyaldidobis gavrcelebis SOBEK 1D-2D modelis gamoyenebiT. 
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wyaldidobis modelirebis Semdgomi damuSaveba
hidravlikuri imitirebis programa myisieri SOBEK SeiZleba gamoviyenoT wylis dinebis detaluri analizisaTvis. wyaldidobis 2D modelebis gamoyeneba SeiZleba wyaldidobis movlenebis dasaxasiaTeblad rTuli topografiis adgilebSi, rogoricaa urbanuli garemo. am savarjiSoSi vimuSavebT monacemebTan, romlebic miRebulia hidravlikuri imitirebis saSualebiT, mag. SOBEK.
modelis saboloo monacemebi Sedgeba wylis siRrmis da dinebis siCqaris rukebisagan drois sxvadasxva monakveTebSi. am SemTxvevaSi rukebi Sedgenilia 1 sT. intervaliT. modeli aseve adgens imitirebis Semajamebeli rukebis kompleqts, romelSic Sedis wylis maqsimaluri siRrmis ruka (wylis maqsimaluri siRrmis sidide, romelic miviReT imitirebis procesis ramdenime wertilSi), dinebis maqsimaluri siCqaris ruka (asaxavs dinebis siCqaris umaRles sidides, romelic miviReT imitirebis procesis ramdenime wertilSi), ori ruka, romlebzec naCvenebia wylis maqsimaluri siRrmis da dinebis maqsimaluri siCqaris dro, da ruka, romelic gviCvenebs piqselis datborvis dawyebis dros.
es savarjiSo Sedgeba 2 nawilisagan: naw. 1 warmoadgens klasikuri wyaldidobis xifaTis Sefasebas. aq wyaldidobis scenaris maqsimaluri siRrmis rukebs drois sxvadasxva periodisaTvis  gavaerTianebT erT rukad, romelSic naCvenebi iqneba wliuri datborvis albaToba. nawili 2 fokusirebulia erTaderT movlenaze da axdens imis demonstrirebas, Tu  gorog SeiZleba gamoviyenoT wyaldidobis imitirebis Sedegebi warmoebuli rukebis gaangariSebisas, romlebic ufro miznobrivad axasiaTeben wyaldidobis movlenas.
nawili 1: wyaldidobis saSiSroebis ruka
TariRi:

	failis saxelwodeba
	mniSvneloba

	Max_h_5y

Max_h_10y

Max_h_20y

Max_h_50y

Max_h_100y

Max_h_200y
	wylis maqs. siRrme, gmeorebadobis periodi = 5 weli
wylis maqs. siRrme, ganmeorebadobis periodi = 10 weli
wylis maqs. siRrme, ganmeorebadobis periodi = 20 weli
wylis maqs. siRrme, ganmeorebadobis periodi = 50 weli
wylis maqs. siRrme, ganmeorebadobis periodi = 100 weli
wylis maqs. siRrme, ganmeorebadobis periodi = 200 weli

	Building_map_segments
	veqtoruli ruka samSeneblo masaliTurT.

	DEM10

Building_map_segments
	georeferencireba (10m)

veqtoruli rukis doomenebi da gamosaxuleba 


	· gaxseniT rukebi max_h_5y da max_h_200y da SeamowmeT failis Semcveloba. orivi rukaze mocemulia wylis siRrmis monacemebi metrebSi. 
kiTxva 1: 
romel rukazea gamosaxuli wyaldidobis da wylis siRrmis umaRlesi sidide; ratom?
· daxureT orive ruka.



xifaTi aris imis albaToba, rom garkveuli siZlieris movlena gnviTardeba mocemul adgilze konkretuli drois periodSi. wliuri albaTobis gamosaangariSeblad (rom momaval wels garkveuli siZlieris wyaldidoba moxdeba), 1 unda gavyoT ganmeorebadobis periodze.
	· SesavseT Semdegi cxrili:
ruka
ganmeorebadobis periodi 
wliuri albaToba
Max_h_5y
5 weli
Max_h_10y
10 weli
Max_h_20y
20 weli
Max_h_50y
50 weli
Max_h_100y
100 weli
Max_h_100y

200 weli
· SeadgineT wliuri albaTobis  ruka wyaldidobisaTvis 5 wliani ganmeorebadobis periodiT. akrifeT Semdegi formulireba command-line-Si:
      Prob_5y:=iff(max_h_5y>0, xxx, 0)

sadac xxx aris Tqvens mier cxrilSi gamoTvlili wliuri albaToba.

kiTxva 2: 
ras niSnavs ILWIS formulireba?

· gaimeoreT igive danarCen 5 rukaze da SeadgineT rukebi Prob_10y, Prob_20y, Prob_50y, Prob_100y and Prob_200y.



ukve gvaqvs wliuri albaTobis  6 ruka. am rukebis gasaerTianeblad xifaTis integrirebul rukebSi, unda gamoviyenoT etapobrivi midgoma..

	· akrifeT Semdegi formulireba command line-Si: 
Hazard_a:=max(prob_5y,prob_10y,prob_20y)

Semdeg  <enter>; daaTvaliereT Sualeduri ruka.

· Semdeg akrifeT:

Hazard_b:=max(prob_50y,prob_100y,prob_200y)

· gaaerTianeT ori ruka, amisaTvis akrifeT:

Hazard:=max(hazard_a,hazard_b)

· SexedeT Sedegs
· daxureT yvela ruka.



am rukis sxva monacemebTan (mag. topografiul monacemebTan) gasaerTianeblad, xifaTis rastruli ruka gadaiyvaneT veqtorul formatSi.
	kiTxva 3a:  
ra aris xifaTis rukis axlandeli domoeni?
kiTxva 3b: 
ratom ar aris SesaZlebeli am domenebis Semcveli rukebis gadayvana veqtorul formatSi?




veqtorul formatSi gadasasvlelad saWiroa xifaTis rukis klasificireba. ILWIS–Si amas uwodeben “slicing”. pirveli safexuria domenebis Sedgena klasisi sazRvrebis Sesaqmnelad; Semdegg vaxdenT xifaTis rukis “slaisings”.
	·    

· SediT “file” pull-down meniuSi ILWIS –is mTavar gverdze da airCieT “create” Semdeg ki “domain”.

· axal domains daarqviT “hazard”
· SeamowmeT, rom ujraSi “group” moniSvna gakeTda
· daaWireT <OK>

fanjara create domain group hazard gaixsna
· gamoiyeneT <insert> Rilaki Tqvens kibordze, gaxseniT “add domain item” (“daamateT domeni”) fanjara. 
· akrifeT Upper Bound-Si (zeda zRvari): 0.004 da Name-Si (saxeli): “less than 1/200” (1/200 naklebi). daaWireT <OK>.
· daamateT Semdegi zRvrebi: 
zeda zRvari 
saxeli
feri
0.004

1/200 naklebi
0.009

1/200

0.019

1/100

0.049

1/50

0.099

1/20

0.19

1/10

1

1/5

· klasis sazRvris damatebis Semdeg daxureT “domain group” fanjara. 
· ILWIS am katalogis fanjaraSi gaxseniT klasi “hazard” “xifaTi” da SecvaleT feris sqema cxrilis mixedviT..

·  marjvena-kliki rukaze “hazard” da airCieT  image processing (suraTis damuSaveba) Semdeg ki slicing.
· daarqviT axal rukas saxeli: hazard_cla
· airCieT domeni: “hazard”
· daaWireT <OK>. 
· gaxseniT axali ruka, daamateT segmenturi ruka “building_map_segments”
· daimaxsovreT rogorc “hazard”.
· marjvena-kliki rukaze hazard_cla da airCieT  “Vectorize” Semdeg ki “raster to polygon” 
· daeTanxmeT  defaults da daarqviT saboloos rukas hazard_cla.

· daaWireT <show> Sedegebis sanaxavad.



ნაწილი 2: indikatoruli rukebi
TariRi:

	saxelwodeba
	tipi
	mniSvneloba

	RiskCity_DSM
	rastruli
	cifrul სასიმაღლო  modeli 

	importi
slicing

klasifikacia
aweva
impulsi
xangrZlivoba
sedimenti (naleqi)

	Script 

	gzavnis SOBEK asci-failebs ILWIS–Si, cvlis  no_value monacemebs zero-values–iT da amatebs standartul georeferencireba yvela rukaze.

maqsimumebis rukebis klasifikacia. 
saaTobrivi rukebis klasifikacia rukebis nusxis Sesaqmnelad. 

wylis donis awevis siCqaris gamoTvla m/sT.
maqsimaluri impuslis gamoTvla m2/wm
wyaldidobis xangrZlivobis Sefaseba 
wyaldidobis fardobiTi daleqva/Setivnarebis potencialis Sefaseba

	Building_map_segment
	veqtoruli
	Seicavs RiskCity Senobebs samSeneblo masaliT 

	Building_map_segment
xangrZlivoba

Maxc

Maxh

Maxi

Maxr

Sediment

ttf
	domeni /

representireba
	Group domeni xangrZlivobis rukis klasifikaciisaTvis
Group domeni dinebis maqs. siCqaris da saaTobrivi dinebis siCqareebis rukebis klasifikaciisaTvis.
igive wylis siRrmisTvis
igive impuslisTvis
igive wylis donis awevisTvis
igive sedimentebis SefasebisTvis
igive wyaldidobis gavrcelebisTvis (dro datborvamde)

	DEM10
	georeferencireba
	standartuli georeferencireba yvela rastruli rukisTvis

	DM1MAXD0.ASC

DM1MAXC0.ASC

DM1TMAXC.ASC

DM1TMAXD.ASC

DM1TWT00.ASC
	Asci rukebi
	SOBEK Sedegebi (Semajamebeli rukebi) 

rukaze gamosaxulia scenaris ganmavlobaSi wylis maqs. siRrme;
rukaze gamosaxulia dinebis maqsimaluri siCqare;
rukaze gamosaxulia dro, romlis ganmavlobaSic dinebis siCqarem maqs. sidides miaRwia.
rukaze gamosaxulia dro, romlis ganmavlobaSic wylis simaRlem maqs. sidides miaRwia.
rukaze gamosaxulia piqselis pirveli datborvis dro.

	DM1C0000.asc

DM1C0001.asc

DM1C0002.asc

DM1C………….

…….

DM1C0048.asc

DM1D0000.asc

DM1D0001.asc

DM1D0002.asc

DM1D………….

…….

DM1D0048.asc
	Asci rukebi
	SOBEK Sedegebi 1 sT. intervalebiT
DM1C warmoadgens siCqaris rukebs
DM1D warmoadgens wylis siRrmes


modelis saboloo monacemebi (Sedegebi) Sedgeba rukebisagan, romlebzec gamosaxulia wyaldidobis siRrme da dinebis siCqare drois sxvadasxcva monakveTebisaTvis. isini Sedgenilia ASCII formatSi..

am savarjiSos mizania indikatoruli rukebis Sedgena, romlebsac gamoviyenebT wyaldidobis sirTulis dasaxasiaTeblad. unda SevasruloT Semdegi safexurebi:
· failis gagzavna ILWIS –Si;

· georeference Secvla;
· rukis klarificireba klasebis SezRuduli raodenobiT;
· indikatoruli rukebis Sedgena.
SOBEK saboloo failebis gagzavna ILWIS–Si
analizis pirveli safexuria monacemTa failebis gagzavna ILWIS–Si. erT fails xeliT gavakeTebT, Semdeg ki gamoviyenebT script danarCenebis gasagzavnad.
	· gaxseniT asci faili Dm1d030.asc texteditor (notepad)-Si da SeamowmeT faili (igi Seicavs wylis siRrmes metrebSi). daxureT faili.
· failis meniuSi airCieT Import / Maps.
· airCieT ArcInfo.ASC an .NAS (SeukumSavi ASCII rasteri)
· gagzavneT asci-faili DM1d0030.asc)-Si da daarqviT ILWIS failis saxelwodeba d30
· gaxseniT ruka d30 (stretch saSualebiT ecadeT miaRwioT ukeTes Sedegs ekranze) da SeamowmeT Sedegi. 




SesaZlebeli iqneba yvela rukis am gziT gagzavna; Tumca, did dros wagarTmevT. amrigad, Cven gavakeTeT script saxelwodebiT Import, romelic erTdoulad Seasrulebs   importirebas.  qvemoT mocemulia script, sadac daxrili SriftiT aris CamoTvlili aqtivobebi. 

	· gauSviT script failis importi Semdegi formulirebis akrefis Semdeg:: run import. amas garkveuli dro dasWirdeba.
· SexedeT Sedegad miRebul ramdemine rukas. 




dainaxavT, rom rukebs ufro didi piqselis zoma aqvT sxva rukebTan SedarebiT (10 metri nacvlad 1 metrisa) da rom isini gansxvavebul adgils asaxavs. es gakeTda gamoTvlis drois Semcirebis mizniT SOBEK modelSi. 

	სკრიპტი
	აღწერა

	rem import waterdepth files

import arcinfonas(dm1d0000.asc, h000x)

import arcinfonas(dm1d0001.asc, h001x)

……

……

import arcinfonas(dm1d0047.asc, h047x)

import arcinfonas(dm1d0048.asc, h048x)

rem import flow velocity files

import arcinfonas(dm1c0000.asc, c000x)

import arcinfonas(dm1c0001.asc, c001x)

……

……

import arcinfonas(dm1c0047.asc, c047x)

import arcinfonas(dm1c0048.asc, c048x)

rem georeferencing

setgrf c*.mpr dem10.grf

setgrf h*.mpr dem10.grf

del -force h*.grf

del -force c*.grf

rem ongedfinieerd wordt 0

h000:=ifundef(h000x,0,h000x)

h001:=ifundef(h001x,0,h001x)

….

…..

h047:=ifundef(h047x,0,h047x)

h048:=ifundef(h048x,0,h048x)

c000:=ifundef(c000x,0,c000x)

c001:=ifundef(c001x,0,c001x)

…..

…..

c047:=ifundef(c047x,0,c047x)

c048:=ifundef(c048x,0,c048x)

del -force h???x.mpr

del -force c???x.mpr

import arcinfonas(dm1maxd0.asc, max_hx)

import arcinfonas(dm1maxc0.asc, max_cx)

import arcinfonas(dm1twt00.asc, ttfx)

import arcinfonas(dm1tmaxc.asc, tmax_cx)

import arcinfonas(dm1tmaxd.asc, tmax_hx)

setgrf max_hx.mpr dem10.grf

setgrf max_cx.mpr dem10.grf

setgrf ttf.mpr dem10.grf

setgrf tmax_cx.mpr dem10.grf

setgrf tmax_hx.mpr dem10.grf

max_h:=ifundef(max_hx,0,max_hx)

max_c:=ifundef(max_cx,0,max_cx)

tmax_h:=ifundef(tmax_hx,0,tmax_hx)

tmax_c:=ifundef(tmax_cx,0,tmax_cx)

ttf:=ifundef(ttfx,999,ttfx)

del -force max_hx.mpr

del -force max_cx.mpr

del -force tmax_hx.mpr

del -force tmax_cx.mpr

del -force ttfx.mpr

del -force max_hx.grf

del -force max_cx.grf

del -force tmax_hx.grf

del -force tmax_cx.grf

del -force ttfx.grf
	failebis  gagzavna wylis siRrmis saaTobriv ASCI rukebSi ArcInfo NAS import ofcionis gamoyenebiT ASCII failebisaTvis. Seqmnilia ILWIS faili saxelwodebiT h000x.
igive dinebis siCqaris rukebisaTvis
yvela importirebuli faili Rebulobs erTidaigive georeferencireba demodulators (dem)_10m.grf

georeference sxva failebi waSlilia 
gansazRvris gareSe darCenili sidideebi mTels rukaze Secvlilia nulovani sidideebiT. ( zero- values)
igive siCqaris failebisaTvis
yvela Sualeduri ruka waSlilia
Semajamebeli rukebi gagzavnilia
Semajamebelma rukebma miiRo georeference

gansazRvris gareSe darCenili sidideebi Secvlilia nulovani sidideebiT 
yvela Sualeduri ruka waSlilia
yvela georeferences waSlilia


	· gaxseniT ruka max_h. (gamoiyeneT stretch 0 – 10 display communication fanjaraSi)
· gamoaCineT segmenturi ruka Buildings_map_segments zemoT. amrigad, Tqven SegiZliaT rukis da topografiuli informaciis Seswavla.

· igive gaimeoreT rukebisaTvis:
· max_c (gamoiyeneT stretch 0 – 2)
· ttf (strectch 0 – 15), 
· t_maxh (stretch 10 – 15)
· t_maxc (stretch (5 – 25)

kiTxva: 
ra erTeulebia am 5 rukaze?



wyaldidobis parametrebis gamosaTvleli rukebi
xifaTis da riskis SefasebasTan dakavSirebuli mravali mniSvnelovani informacia moipoveba rukebis seriaSi wylis siRrmis da dinebis siCqaris monacemebis CaTvliT. am monacemebis analizisaTvis SemuSavebulia agregaciis procedura 7-parametriani rukebis Sesadgenad, romlebSic aRwerilia wyaldidobis sxvadasxva aspeqtebi. es rukebia: (ix. nax. xxx):

· wylis maqsimaluri siRrme
· dinebis maqsimaluri siCqare
· wyaldidobis gavrcelebis maxasiaTeblebi (aseve dro datborvamde)
· maqsimaluri impusli 
· wylis donis maqsimaluri aweva
· xangrZlivoba
· sedimentebis warmoqmna

[image: image1.wmf] 



pireli sami ruka ukve gamoTvlilia SOBEK saSualebiT; es rukebia: max_h, max_c and ttf.

1
wylis maqsimaluri siRrme (erTeuli: m); 

es ruka gviCvenebs maqsimalur siRrmes, romelic datborvis dros aRiniSneba. aseTi rukis logikuri axsna SemdegSi mdgomareobs: maqsimaluri siRrmis  adgilebi ufro metad saxifaToa adamianebisa da potenciurad ufro didi zianis momtania obieqtebisaTvis, rogoricaa saxlebi da manqanebi. aq identificirebulia adgilebi, sadac meore sarTulebi da zogjer mesame da meoTxe sarTulebic ki ar aris usafrTxo TavSesafari. wylis maqsimaluri siRrmis ruka SeiZleba gamoviyenoT rogorc modelis kalibraciis saSualeba. wylis maqsimaluri siRrme warmoadgens wyaldidobis erT-erT parametrs, romlis dadgena advilad SeiZleba wyaldidobis Semdeg sveli kvalis saSualebiT.
2
dinebis maqsimaluri siCqare (erTeuli: m/wm); 

es ruka gviCvenebs dinebis maqsimalur siCqares, romelic datborvis dros aRiniSneba. am parametris logikuri axsna SemdegSi mdgomareobs: siCqare aris wylis siCqare, romelsac SeuZlia adamianis waqceva da manqanebis datborva. ruka gviCvenebs Tu sad SeiZleba upiratesad ganviTardes dineba, romelic saxifaToa bavSvebis, mozrdilebisa da manqanebisaTvis.
3
wyaldidobis gavrcelebis maxasiaTeblebi (erTeuli: sT.);

es ruka gviCvenebs Tu rogor vrceldeba wyaldidoba garkveul adgilze. drois yoveli intervalis Semdeg xdeba datborili adgilis identifikacia da drois wina intervalis situaciasTan Sedareba. rukaze aRwerilia dro, rodesac pirvelad moxda ujredis datborva. am parametris rukis logikuri axsna SemdegSi mdgomareobs: igi gviCvenebs Tu ramdeni dro sWirdeba wyaldidobis pirvel wyals garkveul adgilamde misaRwevad da aqedan gamomdinare ra dro eqneba xalxs mosamzadeblad. adgilebi romlebic swrafad itboreba, potenciurad ufro saxifaToa, vidre ufro moSorebuli adgilebi.
ILWIS script “slicing” sami rukis klasifikacias akeTebs.

	· gauSviT script “slicing”

· gaxseniT sami klasificirebuli ruka
· maxh_cla
· maxc_cla

· ttf_cla



4
maqsimaluri impusli (erTeuli: m2/wm);

es ruka gviCvenebs maqsimalur impulss, romelic datborvis dros warmoiqmna. impusli gamoiTvleba drois yovel monakveTSi wylis siRrmis gamraavlebiT dinebis siCqareze. yoveli piqselisaTvis es sidide gamosaxavs wylis masis moZraobis sidides (masa damokidebulia mxolod wylis siRrmeze, radgan piqselis zedapiris farTobi da wylis moculobiTi masa mudmivia. am parametris logikuri axsna SemdegSi mdgomareobs: marto dinebis siCqare ar aris sakmarisi potenciuri zaralis an adamianebisa da manqanebis safrTxis gamosaTvlelad. didi siCqaris mqone dabal wyals ar gaaCnia didi kinetikuri energia an impulsi iseve rogorc Rrma da praqtikulad uZrav wyals. Rrma Cqari dinebis wyali ki potenciurad saxifaToa adamianisa da manqanebisaTvis da potenciurad zaralis momtania obieqtebisaTvis, rogoricaa Senobebi da mosavali. es parametric gansakuTrebiT urbanul garemoSi gviCvenebs, rom quCebi wylis nakadisaTvia xelsayreli adgilia.
	· gauSviT  script “impulse”

· gaxseniT klasificirebuli ruka maxi_cla



5
wylis donis maqsimaluri aweva (erTeuli: m/sT);

es ruka gviCvenebs maqsimalur siCqares, romlis drosac wylis donem garkveuli niSniT moimata datborvis dros. igi gamoTvlilia siRrmis parametris or Tanmimdevrul rukebs Soris sxvaobis saSualebiT, romelic gayofilia or rukas Soris drois intervalze. Sedegi warmoadgens wylis siRrmis zrdas saaTSi. am parametris rukis logikuri axsna SemdegSi mdgomareobs: wylis donis swrafi zrda potenciurad saxifaToa adamianebisaTvis, romlebsac SesaZloa dro ar eyoT ufro maRali adgilis an Senobebis mosaZebnad.
	· gauSviT  script “rising”

· gaxseniT klasificirebuli ruka maxr_cla



parametriebi wylis siRrme, dinebis siCqare, impusli da wylis donis zrda icvleba drois mixedviT. ILWIS –Si SesaZlebelia am rukebis seriis Cveneba animaciuri saxiT. magram sanam amas SeZlebT, jer saWiroa rukebis seriaSi rukebis klasifikacia, winaaRmdeg SemTxvevaSi maT ver CarTavT rukebis nusxaSi. script “classify” zustad amas akeTebs. 
	· gauSviT  script “classify”

· SeqmeniT rukebis nusxa (file menu, create, map list)
· daarqviT “velocity”
· gadaitaneT yvela c---_cla ruka marjvena fanjaraSi (gamoiyeneT <Ctrl> Rilaki mravaljeradi moniSvnisaTvis)
· rodesac yvela c---_cla fails gadaitanT, daaWireT<OK>
· ILWIS katalogis fanjaraSi SediT view meniuSi da airCieT “customize catalogue”. CarTeT aRniSvnis ujredi “hide objects that are member of an object collection”. daaWireT <OK>
· gaxseniT rukebis nusxa “velocity”

· daaWireT “open as slide show” [image: image2.png]


 rukebis nusxis zeda nawilSi, daeTanxmeT default parametrebs da daaWireT <OK>.
· daaWireT <OK> 
· daiwyeba dinebis siCqaris animacia.
· SeadgineT rukebis nusxa siRrmis, impuslis da matebisTvis da daamateT rukebi h---_cla, i---_cla da r---_cla Sesabamisad. 
· gamoaCineT yvela ruka animaciis saxiT.



6
xangrZlivoba (erTeuli: sT).

es ruka saSualebas iZleba gamoTvaloT dro, romlis ganmavlobaSic wyaldidobis wyali garkveul adgilze rCeba. es gamoTvla efuZneba ramdenime mosazrebas datborili adgilidan wylis drenaJTan dakavSirebiT. magaliTad, am wignSi warmodgenil kvlevebSi davuSviT, rom datborili adgilis yvelaze dabal wertilSi adgili aqvs Tavisufal drenaJs “arxis” saSualebiT, romlis siganea 1 an meti piqseli. saWiroa aseve sakmaod didi dro  imitirebisaTvis, maT Soris lamis daleqva. wylis donis cvlilebis siCqare gamoTvlilia dh/dt, sadac dh aris sxvaoba maqsimalur siRrmesa da wylis im siRrmes Soris romelic imitirebis bolos aRiniSneba; dt aris drois sxvaoba imitirebis bolo monacemsa da maqsimaluri siRrmis miRwevis dros Soris. xangrZlivoba gamoTvlilia cvlilebis siCqaris eqtrapolirebiT iqamde, sanam wylis siRrmis nulovani mniSvneloba ar miiRweva – ix. sax. xxx9. 
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naxazi. 
xangrZlivobis parametris Sefaseba 

parametris logikuri axsna imaSi mdgomareobs, rom igi gvaZlevs pirvel miaxloebul warmodgenas Tu ramden xans SeiZleba darCes wyaldidobis wyali am adgilze. es aris drois is minimaluri periodi, romlis ganmavlobaSic xalxi iZulebiT gadaadgilebulia, rodesac biznesi da mrewveloba SeCerebulia da transportireba SeuZlebelia blokirebuli. es aris mniSvnelovani parametria wyaldidobis ekonomikuri da socialuri zaralis Sefasebisas, aseve sasoflo-sameurneo zaralis Sesafaseblad, radgan, magaliTad xexili da venaxebi, SesaZloa gadaurCes datborvas mcire droiT (rogorc wesi ramdenime dRiT), magram rodesac periodi Zalian xangrZlivia, fesvebi Jangbadis naklebobas ganicdis da xeebi xmeba. 
	· script “xangrZlivoba”

· gaxseniT klasificirebuli ruka duration_cla
kiTxva:

rogoria wyaldidobis gamoTvlili xangrZlivoba? ra erTeulSi gamoisaxeba? 



7
nawilakis Setivnarebis da daleqvis gamoTvla  

daleqvis da Setivnarebis scouring gamoTvla emyareba Rouse number  romelic gvaZlevs fardobas nawilakis vardnis siCqaresa da zemoT mimarTuli moZraobis siCqares Soris (turbulencia, romelic nawilakebs suspenziur mdgomareobaSi inarCunebs). es meTodi SemogvTavaza kleinhansma (2002). 
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7.1

sadac:

= Rouse number [-]


= Kármàn mudmiva (=0.4) [-]

u*
= Shear velocity [m/s]

Ws
= garkveuli zomis nawilakis vardnis siCqares [m/wm].

es kriteriumi gamoiTvleba saaTobriv monakveTebSi naleqis nawilakebisaTvis, romelTa diametric udris 210 m. rodesac  Z > 0, naleqis warmoqmna SesaZlebelia, radgan nawilakebis vardnis siCqareebi metia zemoT mimarTuli moZraobis siCqareebze, wyalSi arsebuli nawilakebi mxolod qvemoT moZraoben da zedapirze daileqebian. rodesac Z < 0, maSin  zemoT mimarTuli moZraobis siCqareebi metia vardnis siCqareebze, rac imas niSnavs, rom arsebobs nawilakebis zemoT gadaadgilebis potenciali (scouring) da nawilakebi suspenziaSi rCeba. nawilakis vardnis siCqare, romlis diametri 100 - 1000 m zRvrebSia (wminda qviSa), gamoisaxeba Semdegnairad:
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7.2

sadac:

= wylis siblante = 1.2 * 10-6 [m2/wm]
sp
= kvarcis simkvrive = 1.65  * 103 [kg/m3]
sw
= wylis simkvrive = 1  * 103 [kg/m3]
d
= marcvlis diametri = (am SemTxvevaSi) 210 * 10-6 [m]
g
= simZimis Zalis aCqareba = 9.81 [m/wm2]
radganac 7.2. formulaSi iyvela parametric mudmivia, Ws daaxloebiT udris 0,01 m/wm nawilakisaTvis, romlis diametria 210 m. zemoT mimarTuli moZraobis siCqare gamoiTvleba formuliT:
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7.3

sadac:
U
= dinebis siCqare [m/wm]
h
= wylis siRrme [m]
n
= manningis roughness simqisis koeficienti   

dinebis siCqare da wylis siRrme gamoiTvleba modeliT, sadac manningis koeficientis sivrcobrivi ganawileba erT-erTi cnobili sasazRvro pirobaa. yvela parametric cnobilia drois monakveTebisaTvis. saboloo daleqva/Setivnareba gvaZlevs uganzomilebo parametris Z saaTobriv sidideebs im adgilebis identificirebisaTvis, sadac dominirebs naleqis warmoqmna an Setivnareba. am procesSi dadebiTi da uaryofiTi sidideebi erTmaneTs abaTilebs: rac ufro maRalia sidide, miT metia daleqvis potenciali; rac ufro dabalia sidide, miT metia Setivnarebis potenciali. nuli niSnavs rom ar xdeba daleqva an Setivnareba. sedimentis arsebobis gamoTvla dafuZnebulia sam damatebiTi daSvebaze: 

wyalSi sedimentis raodenoba mcirdeba drois ukuproporciulad (maRalia dasawyisSi, Semdeg ki mcirdeba droSi); 
sedimenti Tanabrad aris ganawilebuli wyaldidobis wyalSi da arasodes ar udris nuls – sedimentis dineba wylis dinebis proporciulia; 
sedimentacia da suspendireba mimdinareobs wyaldidobis mxolod pirveli 150 saaTis ganmavlobaSi (romlis drois periodisaTvisac am parametris ruka gamoviyeneT).
9++ midgoma ar iZleva sedimentaciis da suspendirebis gamoTvlis saSualebas naleqis an suspenziis siRrmis mixedviT, magram gvaZlevs monacemebs Tu sad da ra xarisxis sedimentacia da suspendireba aris mosalodneli. 
	· gauSviT script “sediment”

· gaxseniT klasificirebuli ruka sediment_cla
kiTxva:
rukebi gviCvenebs potenciuri sedimentaciis da suspenziis adgilebs. es ras niSnavs?



Sedegebi:
7 ruka: 
maxh_cla

maxc_cla

maxi_cla

maxr_cla

duration_cla

ttf_cla

sediment_cla
	· gaxseniT zemoT naxsenebi 7 rukebidan pirveli ruka. 
· daamateT veqtorul rukas buildings_map_segment 
·  “file“ meniuSi airCieT “create layout”

· daarqviT saxeli rukas (mag. maxh pirvels).

· masStabad gamoiyeneT: 1:5000 da daaWireT <OK>.

· gaaaqtiureT ruka (klikiT).
· “insert” menius lay-out fanjaraSi airCieT legend. 

· airCieT Sesabamisi ruka legend. daaWireT <OK> 
· darwmundiT, rom moniSvnis ujra “gamWvirvale” ar aris CarTuli. 

· daaWireT <OK> 
· Tu gsurT, SegiZliaT daamatoT rukis sxva atributebi, rogoricaa masStabi, Crdilo niSani da sxv..

· file menius lay-out fanjaraSi airCieT “export to bitmap”
· daarqviT saTanado saxeli da SeamcireT rezolucia 40 an 50 dpi-mde (SeamowmeT, rom ikiTxebodes).
· gaimeoreT 7 rukisTvis.
· CaawebeT Svidive ruka MS-Word an MS-Powerpoint failSi.
· SeqmeniT lei-auti  hazard_cla rukisTvisac, romelic gakeTebuli gaqvT 1 nawilSi da daamateT dokuments.
· es dokumenti unda waradginoT.
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Sesavali: wyaldidobis ganmarteba da klasifikacia


wyaldidoba aris bunebrivi movlena mdinareebisa da nakadulebisaTvis. wylis Warbi raodenoba, romelic grovdeba Tovlis dnobis, wvimebis an qariSxlis Sedegad, napirebze da mimdebare Walebze gadmodis. Wala aris mdinareebis, tbebis (da okeaneebis) mosazRvre dablobi, romelic mudmivad itboreba wyaldidobebis Sedegad (FEMA, 2001). 


wyaldidoba aris maqsimaluri dineba, romelic gadmodis rogorc bunebriv, aseve xelovnur napirebze.


wyaldidoba aris wylis didi raodenoba, romelic tboravs miwas da warmoSobs rogorc materialuri zaralis, aseve adamianis sicocxlesTan dakavSirebul safrTxes.


wyaldidoba aris ganmeorebadi bunebrivi movlena mdinareebisa da nakadulebisaTvis.


termini wyaldidoba gulisxmobs ramdenime movlenas; wyaldidobis tipebs Soris ZiriTadi gansxvaveba dafuZnebulia gamomwvev faqtorebze da dazarelebuli adgilebis morfologur maxasiaTeblebze, romlebic gansazRvraven wyaldidobis xangrZlivobas da intensivobas.


mdinaris wyaldidoba aris ramdemine dRis an kviris ganmavlobaSi intensiuri da/an gadauRebeli wvimebis Sedegi. mdinaris wyaldidoba warmoiSveba Zalian dabali Sida reliefis mqone dablob adgilebze (gardamavali zona-daleqvis zona), sadac mdinare maryuJiseburia, an ufro xSirad klaknili formis; aseT datboril adgilebs uwodeben Walas. wyaldidobis siRrme icvleba adgilis morfologiis mixedviT. wyaldidobis gavrcelebis areali SeiZleba iyos Walis siganis (eqstremaluri movlena). dinebis siCqare xSir SemTxvevaSi dabalia. igi swrafad mcirdeba mTavari arxidan moSorebiT. wylis awevis siCqare dabalia da wyaldidoba grZeldeba dReebidan kvirebis ganmavlobaSi, gansakuTrebiT maSin rodesac Walis Waobebi arsebobs, an rodesac wyali gadmodis dambebze. mdinaris wyaldidobis adreuli Setyobinebis procesisaTvis Zalian didi mniSvneloba aqvs  amindis prognozirebas da sasazRvro pirobebs (zeda-dinebis/qveda dinebis auzebis mdgomareoba da Senakadebis wvlili). 


Tavsxma wvimebiT gamowveuli wyaldidoba ZiriTadad adgilobrivi movlenaa da vrceldeba droSi da sivrceSi. warmoadgens zeda dinebis mcire ubnebSi xanmokle periodis (6 sT) intensiuri wvimebis Sedegs, rac iwvevs wylis donis sakmaod swrafad awevas da gadmosvlas. ZiriTadad azaralebs zomieri da maRali daqanebis adgilebs. aseTi wyaldidoba saSiSia myisieri bunebis gamo; dinebis siCqare maRalia da wylis done Zalian swrafad matulobs. didi moculobis sedimenti SeiZleba Seicavdes rogorc wvrilmarcvlovan qviSas, aseve xreSs da lodebs wylis maRali transportirebis unaris gamo, rac aZlierebs wyaldidobis damangrevel Zalas. wyaldidoba mcire xans grZeldeba da adreuli Setyobinebis procesi damyarebulia hidrometeorologiur prognozze.     
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nax. xxx : Opening screen of SOBEK.





nax. modelis saboloo rukebis gadakeTeba wyaldidobis saSiSroebis parametrebis rukad. 


























 gardamavali zona(1) warmoadgens zeda dinebidan qveda dinebis zonaSi gadasvlis fazas. arxi SeiZleba iyos sworxazovani (rac damaxasiaTebelia zeda dinebis ubnebisaTvis), daklaknili (dabali dinebis adgilebSi) an Sereuli (maryuJiseburi). es modeli Sedgeba mravali meoradi arxisagan, romlebic erTdebian da ganStovdebian. maryuJiseburi arxebi ufro metadaa daxrili, vidre klaknila mdinareebi da ufro sustia vidre swori arxebi; arxebi stabiluria normaluri dinebis dros. wyaldidobis dros ki icvleba rogorc forma, aseve maTi mimarTuleba. 





nax. 1: mdinaris grZivi kveTebi 








Sesavali: mdinaris morfologia da reliefis forma. 


mdinaris geomorfologia warmoadgens rTul reliefs, romelic warmoiqmneba mdinareebis eroziis/daleqvis Sedegad da gansxvavebulia mdinaris saTavidan SesarTavamde. mdinaris garemo SeiZleba daiyos sam ZiriTad nawilad (nax.1). 


�


mdinaris saTavidan dawyebuli, zeda wylebi gamosaxavs mdinaris adreul stadias: aq nakadi miedineba zeda dinebis ubnebSi, romlebic xasiaTdeba maRali Sida reliefiT; reJimi Cqari dinebisaa: Zalian maRali dinebis siCqare Zlieri daqanebis ubnebSi; dabali siCqaris dineba da uwylobac ki - mSral sezonebze; maRali siCqaris pikebi -  wvimian sezonSi. dinebis maRali siCqarisaTvis dominant models warmoadgens swori arxi xeobis qveda nawilSi. mdinaris erozias adgili aqvs ZiriTadad daleqvis zonaSi (3) da Zlierdeba dinebis maRali siCqaris periodebSi; mdinare warmoqmnis V-formis cicabo xeobebs (xramebs), xolo rodesac ferdobi mTagrexilis ZirSi uecrad icvleba, mdinare nakadebad iSleba (farTovdeba) da warmoqmnis e.w. aleviur danaleqs; Cadablebuli danaleqi ubnebi  wamoiqmneba uxeSi sedimentebisagan (xreSi da msxvilmarcvlovani qviSa).


 daleqvis zona mdinaris SesarTavTan warmoadgens mdinaris dinebis saboloo fazas: mdinare daklaknilia dabali dinebis vake dablobze; mdinaris dinebis siCqare wlis ganmavlobaSi maRalia. datborili adgilebi mdinaris dinebis simaRlesTanaa kavSirSi da mis qveda dinabaSi aqvs warmoqmnis didi SesaZlebloba, am SemTxvevaSi Walis Waobebis sistemebi warmoiqmneba. xSiri datborvis adgilebs Wala ewodeba. Walis nawilis dacva xelovnuri an bunebrivi dambiT aris SesaZlebeli. daleqva dominator process warmoadgens da igi wyaldidobis Sedegad izrdeba. rodesac wylis done mdinaris savse kalapots aWarbebs, wyali Walebis did farTobebze vrceldeba, sadac naleqebs warmoqmnis ZiriTadad lamis da Tixis saxiT. fskeris sedimenti (qviSa-wvrilmarcvlovani qviSa) mdinaris gverdiT ileqeba da warmoqmnis bunebriv dambas mTavari dinebis gaswvriv. WalaSi Tixis SemWidrovebis gamo xdeba naleqis Cawola da es adgilebi mdinaris arxze ufro dabal doneze eqceva. dinebis maxasiaTeblebia: dabali siCqare, maRal-suspenziuri naleqi da daleqvis maRali siCqare gansakuTrebiT wyaldidobis dros. mdinaris klaknis mdebareoba da sigane neli tempiT icvleba normaluri siCqaris periodSi, sadac erTdroulad mimdinareobs erozia da daleqva.
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