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Abstract

Heavy rainfall cause flooding and can be dangerous for human health and safety. With climate

change, the occurrence of heavy rainfall is increasing and several municipalities in Sweden are

working on their readiness for heavy rainfall by carrying out flood assessment. This can be done

with different levels of detail, with GLITHUHQW VRIWZDUHTV DQG DFRodélsDF\ RI Y
where the purpose of the analysis is the guiding factor for the level of detail that should be
performed.

Two software  Were used to make a quantitative evaluation of two different levels of detail for
flood assessment. A simplified analysis in SCALGO Live where mapping of low points and land
use was performed. It was compared with a detailed analysis performed in HEC-RAS for
analysing the runoff over the surface considering land use and topography. The analyses used
rainfall events with 100- and 200-year return periods, 4 h duration and climate factor 1.4. The
comparison shows that the different models describe the flooding differently. The simplified
analysis is quick and good for general analysis while the detailed one provides more values for
the flood with larger extent of the flooding with 0.28 km? for the 100-year rain and 0.33 km? for the
200-year rain.

A sensitivity analysis was performed in HEC-RAS regarding the choice of rain where the time
variance and choice of rain statistics were studied. A total of ten different rains were studied,
eight of which were produced using rainfall statistics from Dahlstrém (2010) and two from SMHI
(2017). Design storms was CDS with skewness factors r = 0.37, 0.5 and 0.75 and uniform rainfall.
The studied return periods were 100- and 200-years. The sensitivity analysis shows
that a higher skewness factor increases the extent and flow of the runoff. Also, the uniform rainfall
and the rain statistics from SMHI gives less rain and flooding then the CDS with Dahlstrom
statistics while having the same return period and duration.

Key words: Heavy rainfall, flood assessment, hydraulic modelling, surface runoff, SCALGO
Live, HEC-RAS
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Referat

Skyfall orsakar 6versvamningar som kan ge stor paverkan pa manniskor och vara samhallen.
Med klimatforandringar 6kar forekomsten av skyfall och flera kommuner i Sverige jobbar med sin
beredskap mot skyfall genom att utfora skyfallsanalyser. Skyfallsanalyser kan géras med olika
detaljeringsniva, med olika mjukvaror och noggrannhet pa variabler i modellerna, dar syftet med
analysen ar den styrande faktorn for vilken nivad som bor anvandas.

Tva programvaror anvandes for att gora en kvantitativ utvardering av tva olika detaljnivaer for
skyfallsanalys. En forenklad analys i SCALGO Live dar kartering av lagpunkter och
markanvandning utférdes. Den jamfordes med en detaljerad analys utford i HEC-RAS for analys
av avrinningens flode dver ytan med hansyn till markens egenskaper samt topografi. | analyserna
anvandes regn med 100 och 200 ars aterkomsttid, 4 h varaktighet och klimatfaktor 1,4.
Jamforelsen visar att de olika modellerna beskriver vattnets rorelse ©ver marken olika
vilket framst ger skillnader i 6versvamningens utbredning i flodesvagar. Den férenklade analysen
ar snabb och bra for 6versiktlig analys medan den detaljerade ger fler varden fér 6versvamningen
med storre utbredning med 0,28 km? fér 100-arsregnet och 0,33 km? for 200-arsregnet.

En kanslighetsanalys utfordes i HEC-RAS med avseende pa val av regn dar regnens tidsvarians
och val av regnstatistik studerades. Totalt studerades tio olika regn varav atta var framtagna med
regnstatistik fran Dahlstrom (2010) och tva fran SMHI (2017). Typregnen var CDS-regn med
skevhetsfaktorernar = 0,37, 0,5 och 0,75 samt blockregn med konstant regnintensitet. Studerade
aterkomsttider for regnen var 100 och 200 ar. Kanslighetsanalysen visar att en hogre
skevhetsfaktor 6kar flédet, volymen och utbredningen av avrinningen. Vidare ger blockregnen
och SMHI:s regnstatistik betydligt mindre regn, fléden och dversvamningar an CDS-regnen med
Dahlstroms regnstatistik trotts samma aterkomsttid och varaktighet.

Nyckelord: Skyfall, skyfallsanalys, hydraulisk modellering, avrinning, SCALGO Live, HEC-RAS
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OHG ®HM{WPHQVDUEHWH DYVOXWDU MDJ PLQD VWRBK HU Sn |
YDWW HEWSISISMMNOD X QA.YHHULEIMIWHEW XRNPKG6 Q8. Y IHQKDLQAGHOM G D U H
YDU $QQD 7KRUVHOO RFKQ, ® WHXF WIRAULSPYREBSSVDOD 0LQ |

%HQMDPLQ ) LDNVRWHLUN POMIDRROHIN HQ VN D SREKYE DA VNDSVOIUD
+\GURORJL 8SSVDOD XQLYHUVLWHW

-DJ WDPND $QQD RKEQQG OH@GBEQOHIOMIOS L GHW GDJOLJD DU
SURM H NUWDH\S RADFMNHWD WW M D J 1N RVGMIRFEY BIL S bW LQNOXGHUDW
6WUXFWRIURFNVN WLOO PLQ |IPQHV Y&E R \ENDU B4 GG IV L Q

DUEHWHWW.Y OnNDLUVW YLOO MDJ WDFND DOOD YIQQHU RFK NXU

&RINIKWWULG 0DUQXWVRGUAHFRRYGHINH QYWDPBWWHQ RFK ODQGVNDSVOIUD
837(& : 661

'LIJILWDOW SXEOLFHUBGQRIP'LAVWLWXWLRQHQ I|U JHRY HWWHQS/NZ 8 B G L&DS
SRUWDO RUJ
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(I WUHPYIGHU |[NDU L WDNW PHG'BMWUN® YP®NU | Y RPGEQ QU DO
Y D Q O LUEDDUDHD G YD @ HDENOMARBFEB W U HP D U H J\ON LI BRIUWDFD D ©
NUDIWLJIJD UHJQ VRP OH G HLWMRVDIDQNWIHLDY VI @WIYU DOOY D
PIQQLVNRUV KIOVD RFK VINHUKHW VDPWLGLJW VRP GH RUV
VDPKIQ®MEBULJH DUEHWDU PnQJD NRPPXQHU DNWLYW PHG C
DWW XWI|UD VN\IDOOVDQDO\VHU

6N\IDOOVDQDO\VHU IU YHUNW\J I|U DWW I|[UVWn RFK KDQWH
RPUNGH 'HVVD DQDO\WHU NDQ YDULHUD L GHWDOMHULQJVJ
DQDO\VHU MIPI|[UGHV L GHQQD VWXGLHGHRQPLHQPNODG DQD

)JUHQNODG $ODORUBKHG&SDRP/HWHI QQD PHW R G NISXQO!IW HUU
RFK PDUNDQYIQGQLQJ I|U DWW JH HQ |[YHORGMWOHREUOG D
VWDWLVN YLORHOHDEG B D Q BWWN U LY DIV (BRIGHNDID B 6 J SKIQ N W
YDWWHQ IUnQ VNVIDPW HYWONBDHYIYIYDWWQHW WDU PHOODQ

'"HW DO MH U D GGIDQNDROVY 'S PRYGIDFPHYQD PHWRG DQDO\WHUDU KX
VLJ |[YHU PDUN\WDQ PHG KIQV\Q WL OO (FRGHHEMH/QHILH G VNS
YLONHW L@Q® KIDUDMWW W I BN WS DWW HWVY KDVWLIKHW RFK
J)JUXWRP OnJSXQNWHYLRBK REFDIBHY VIQ QD WDXW B YGHHEWQ LRHIGI@D
OnJSXQNWHU

)JU DWW XWI|UD MIPI[UHOVHQ DQYI®GE K VnWY m WMHSHR BY WAL
YDUDNWLJKHW Sn WLPPDU R®AK H IRV EMIMGENVARRIR SEhH V N U
KXU R IR BV BIQP K NODBJOY VIW D V (WQWUHII D "RHM HUNRPVWWLG KD
VDQQRDWNK HRIVOWM DN QJ Sn KX YG QD RO LMNEGEMEISY HWW nU
9DUDNWLIKHW U KXU OIQJH UHJ GIHWX S 8IMND RIMKQN Q I PAnWK R N
UHUQWHQND® HWHQQ WIPW|INIHD IR/HG [NDGH 166 VXKDWIDWBG U L (
YLVDGH DWW GH ROLND PRGHOOHUQD JDY RGURDQELOGHU D
GHWDOMHUDGH DQDO\WHQ YLVDGH HQ VW|UUH |[YHUVYIPQLQ
PHGHOGMXSHW ShU[§BIW WirM ELOHY REWW NV NQOOQDG Sn YDUW
IYHUVYIPQLQJ XSSVWRG HQ O|QBQ W& TG O ORBEKYE P $0 VQD W
DQYIQGD L [YHUVLNWOLJD NDUWHULQJDU RFK WLGLJD VNHG
GHWDOMHUDGH DQDO\WHQ OIPSDU VLJ EIWWUH I|U DWW VW)
VRP OLJJHU QIUPDUH YHUNOLJKHWHQ

LL



ORGHOOHU KDU DOOWILA |HXWY|WEKHK HRWNVYLHQ NIQVOLJKHW
GHWDOMH U DGH &G HMOMIQVOLIJKHWVDQDO\V VWXGHUDV KX
UHVXOWDWHW IUnQ PRGHOOHQ QIU HQ YLVV YDULDEHO IQG!
NIQVOLJKHWVDQDO\WHQ YDU YDO DY UHJQ

7RWDOW WWRRBIHNID GHYQVFHQDULHU YDUDY nWWD EDVHUDG
RFK WYn IUnQ 60+YGDWD &04,DGH OIJUH UHJQPIQJGHU M
'DKOVWRIOPWVn KXLO B hBHHHYRP IDOOHU XQGHH REBIFBEWYV Y
UHJQVFH®DULRFNMN XSSGH O DG SIUH RQUIMIPN W DPSAUHH UG SUHV H Q \
DY YHUNQKJQGHDVEWGEEYHIRP VWXGHUDGHYQY B L8F B JR
'"HVLJQ 6WRUP REK6EBERENIDEUWMHIQVLY WRRFK@GGEHU UHIQHW
NIQQHWHFNQDV DY HRM BYKHAW KPOIKWRW UHJQHW IU [|UGH:!
%ORFNWDHIEQ NRQVWDQW LQWHQVINWEHW PWHWHK B OVDR ¥ DIUDW @
YD&'6UHPOIG VNHYKHWVIDNWRUHUQDRWDJIQD P HRFIXBKO VW U |
&'6UHJQ PHG U |UD P WDVIMPLERENGIEBE® DIQD PHG 'DKOVW
VWD WIQAMDLIN KHWVDQDO\WHQ YLVDGH DWW IIOQGHI|\WU Y R/QINHPYHIG-

REFXWEUHGQLQJIPQ LDYWIHIHUWYLIVDU GHQ IDWHQ WIDLIDITIEHIQ
L VNWID®D\VHU QLUHAR B SIO@FHIEX W(I& U V

6N\IDOO IU HWW DOOYDUOLJW RFK YI[DQGH SUREOHP L HQ V
DQYIQGD DYDQFHUDGH DQDO\WYHUNW\J NDQ NRPPXQHU I|UE
VW XYAMDUW DPRO @Y PHW RGH 8 X @FONDRY H |1 H NOW H Y1 QDR \N D
HWW VNOROOVWXGLH N DL URHUPDWH B QLR B UYH. OINGIYJ PGIDWR GV F
EHURHQGH SIXKWUWEQH®KIBULHQNOD GWH \DQRIEBE EH@HPW LNWOLJ
DQDO\VVIWRBIHOGHW PHGDQ GHIY IGHW DOMGIHWQ G |[YHUVYIPQ
VW|UUH XV8BXOEYDQIRFMVGHOVHQ DY DOV BN iFAMDN KX U
UHVXOWDWHQ DRF&HWW B8 DRMQWMI B PRISPHREKQWDO DY
UHVQYDWhVWWUNDYV |[YHUVYIPQLQJHQ WURWWY VDPPD YDUDNMW

LLL
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OHG HWW DOOWPHU I|[UIQGUDW NOLPDW WLOO I|]OMG DY NOL

' RQVHNYHQVIDOOWEBQ EOL YIOGLJW NRVWVDPPD I|U VDPKIO

WLOOIPSDV nWJIUGHU [|U DWW O[&% E HWMEG WNDIDHOD A B W Q@ LI

HWW UHJQ GIU PP IDOOHU Sn HQ WPPH HGBWUNDRPRFMN VL

GHILQLHUDV VRP GHQ QHGHUE|UG VRP L Q80D RPRQW B R (R P KL
06 %

,9/ 6YHQVND OLOM|LQVWLWXWHW RFK 6YHQVN )JUVINULQJ KI
NRPPXQHUV NOLPDWDQSDVVQLQJVDUEHWH , UDSSRUWHQ Il
NRPPXQHUQD YV@NFNHDRD G HW VRP XSSIDWWDW DWW GH
NOLPDWI|UIQGULQJDUY HRE®O-R M HRYBEHRIQ NRD DNNMHQVHU
IYHUVYIPQLQJDU E|U J|UDV PHG GH WYn XWJnQJVSXQNWHUC
VDPW NRQNBNNEQVYHUVYIPQLQGRWNDUNHMHEIF VRP DQVYDUDU |
DWW VINHU VW FO@D\H KB EHADDIH UD V L RAIKB GHNOID WDSIn | O H U D
DNW|UHU GNB RPDX@QGHHMWKD U GHW OBWWHUVWD DQVYDUHW

(Q EUD XWJNnQJVSXQNW I|[U DWW LGHQWLILHUD ULVNHU DY V
NDQ J|UDV PHG ROLND QRJJUDQQKHWVQLNHOGQDOWME|U EH
ROLND QRJJUDQ QKB W® DUWWIRLUGHQ XWL I InkN D @ hISXDWWHG VR
YDWWHQ YL@WWHNU @ NJCOONDIRIIQREP QEMVMK WW. G 1B @ WILQIGH DD KX G
VN\IDOO U|U VLJ |YHU MGHOQWRDIHMH DFPGEBPEMWW D QY IQGQLQJ |
PDUNHQV JHQR mO®S SIQRIKMHYIQ ¥ KR-PV\ W \DIQD@UBBIQHR P D W W
VW X&KYOU L Q @UQJHG OHG Q MDIY GIDAHIVR P YHIQ GBHLAD DY Q
0\QGLJKHWHQ I|U VDPKIOOVVN\GG RFK EHUHGVNDS 06% XMW
HQ KDQGOHGQLQJ I|U KXU DAWAG/HW WNDIDBOQRRODBBWHULQJ

, KDQGOHGQLQJHQ NDWHJRULVHUDU 06% VN\IDOOVDQD
GHWDOMHUDG DQDO\V VDPW [|UGMXISDG ®@DPAVY|UHVVD EHV
VN\IDOOVNDUWHULQJ WLSV I|U JHQRPI)BBQGIBIRFK H[HPSHC
NDWHJRULHUQD EHVNULYV VRP NDUWHULQJ DY OnJSXQNWH
DY PDUNDYULQQLQJ RFK OHGQLQJVQIW )|U DWW EHVWIPPD
PnVWH V\IWHW YOB@D GHILQLHUDW

, HQ I|JlUHQNODG DQDO\V XQGHUV|NV KI[MGGDWD I|U DWW VH
YDWWHRHE® ®EDnQJVSXQNW 1UnQ ORESRUIIUHDUIHE N (RIPE) DGHMD \ V



VWDVLINHW LQQHEIU DWW LQJHW WLGVI|[UORSSWEHDNWDYV |
VQDEE PHQ Sn EHNR\@MMDCGVDY WWOOGHQDPLVND I[UORSS P}t
UHUQW H QVQ DOHB/HW HUVRP GHQ LQWH KDU QnJRAW WGBWD|UOR
G\QDPLVND NWDRBONDHQ EDVHUDW BW\MBQY VRVP VRIIWP Sn
KIMGPRGHDGHYIJDU YLVDV PHQ LQWH XWEUHGQLQJHQ HOC
PRGHOEB®H®E I|U REFNVN DWW AKQL GDRBPHMDRFDQP H U
NRQVHUYDWLY RVINHWPKMWEMI® YW RIE@G R VGH W Q
PMXNYDUD VRP NDQUB QNIGIE® Y QO \V BW R &% DIRIP/H WH
ZHEEDVHWD WOKMKY BDKDPOHU VRP EHVNURY¥HK W BN UNG UKHQ 0N
IYHOMIOY IQGUD L P D UHW| PKIGI PD R & MQS UNRMWH R iy Y DEEELVW
6FDOJR P W] IBREBKGHILPLXN YLVDU DWW &3 XN YIDWUD Q
VQDEEW RFK RRAKVIYUEMIPBUYMW W|UD HQ I|[UVWD XWHJHGQLQJ
XSSPIUNVDRPINLOW DWW GHW IU HWW EUD VIWW DWW In UH
QDFNGIHO6&$/*2 VIDNBWW ILQQV EHJUIQVQLQJDU L EHUINQLQJ
'DUJHFKD 'RGRINXN

'"HWDOMH UG | BQDMYWGLPHQVLRQHOO PHBLGY IO HWNW PR GH
YDWHWYV U[UHOVH |[YHU RDUNNOQ SHYQYDYE PIVWEEIQY DWW GHW
DWW DSSOLFBOUPROHEDHMHRFK VH KXU GH SnYHUNDU |[YHUV
RENVN DWW G HWVNXGH|GEDQ JRF B WWU Y DWW H W UUPUWWL W PY HU
KIQV\Q WLOO PDUNDQYIQGQLQJ LQILOWUDWLRQ RFK OHGQL
DOWHUQDWLYW DQYIQGVWHUNEW DDN\E UPQ M AWREDXWDH WU HQ XS
YHUNOLJKHWHQ PnVWH RVINHUKHWHQ L DYGUDGHWDWBYV PH (
' K\G U D XFRGO&MOONWU [KBWRJUDP BR® RE&K 0,PHG IGRKD
SUBDPPHQ DROLBGWWIJEEWWIDYYDQQLQJBQY WHGHOEHU G
O1JJV L PR®MAIRXHQL HW(OEB6 IWQ PMXWRDXWYHBEODWY DY
$UP&RUBKQJILQHMXWYDUDQ | UDIRM DVILHVQ RIFBHQRFW X W I | U
WYnGLPHQU |LRIQHDHUY B & WMEBILIRM Q @ Y HRWMHIR GXIQQ H U
BWXGLHWEEHGD QY IQMAD U D W B HKR B0 DERGEIW MVQG KNnOODQGHQ
I[|lU DWW Y\DXQOMEBIRAD MM IQGYV IUIPVW [|DYPRIGESEYMMDIUDJ
VRPORGHU PHKDRIFGPRAHDOOHULQJ XY OBUIDDDL QINRPUNGF
=HLJHU +XEEDUW

)JUGMXSDG DQDO\V NDQ VHV VRP HQ|8nENYMID B @DYO BVHHU GIHL
NRSSODG PRGIPDONGIQY EHBNULYV VRP L GPH® GWUAD 6 g HAURGIH



IYHU OHG QLMN U R GMMBAD NUIYHU PHU WRRBUNGRW MR P WWDS R
DQDOVYVHWBUVRP PRGHOOHQ |U PHULYDEDWVDLP PER G HRFOINQ Y D
NRQVHUYDWIDYDGUDIPRBB\VHUQD 06%

)JU DWW VNBBBKRRG IBGDEWWNRRYBGHW 'HQ GDWD VRP DQYIQ
VN\IDOOVPROWH®®@BWBRND QY | MRUGDYUWHBDWLRQ RRE OHGQLQJ
LQIRUPDWLRQ RP QHG HDENG HDARFKBITROWG\DHIQV HU JHU LQIRL
YLOOWIJLQQLQJVNRAEMN K FAMHMBMMNW LY H Y L O NWND LQNIR®W UD W LR (
LOQGDW® 9L O NHRG J U DR HVDIQOMBYIG) L D BRREHOOHQ JHU
SNYHUNDQ Sn(QHPX®WRDWIRE@ SnYHUNDU PRGHOGHQ IU WHUU
=HLJHU +XEEDUHMRPPHQGHUDU DWW KD VnIKJJ XSSO|VQLQ.
K\GURG\QPRGWIDIHHWUXUED QB RIPPHLGHOXEEDUW LXUENQIHU DW
PLOM|HU IU GHW VYnUW DWW InQJD XSS UL GIQNRIEHPYLV|U Y
P XSSO|WBGQHQ XS S0|V[Q PQHW QQNWULDIGMEGGDWD IU LQWH W
YLONHW JHU IHONHILORU L XEEQ\WW Q NV n BDYEWND SURFEOHP P
PRGHO QHUL QIRPDQB BQ JYDW W ISQ 9 HUHNWBIQ V Y | P @ DOJHH Q
PIMOLJ DWW |rKPGIGRGLNRIRRG H O O

9LONHW UHJQ VRP C5ld Y VUBSE DRNFOGYHUQRQAGQ G BINVQ HEWB\R G HU || U
DWW WD IUDP UHJ@Q WYW A nP R &G ODSWIQVBNKWDWDRMI W UHJQ VR
XWJnU IUnQ ORNRGR MRRKMNDID QB BBWY IS QQWHENE DULR KDU
60+, GHW IUIPVW IV D Q¥ BRDIGDVIDERAWL N

,(QWHQVLWHWHQ Sn UHJQ EHURU Sn nWHUNRPVWWLG RFK YL
HWW UHJQ PHVW \LHOWQRIYEWN WHN R PHMHEO HWUY nWHUNRPVWWL(
NRPPHU UHQW VWDWLVWLVN KIQGD HQ JnQJ YDU WLRQGH |

DWW HWWUHJQ IDOOHU XQGHU HWW nU IU GIUI|U '"HW EH\
PHU 1Q HWWUHJQ XQ G ENQWIRFEAGNANIKXP XOHUDV |[YHU nUHQ YLC
DWW VDQQR O LnNURRMA D@ HIW BVt RFK |[YHU AHWW B HW

VU VXL KDW/IEHAD ®MEEVI U D P W L GB/ISMMRR-QM\ORIQ $W DOWLIKHWHQ
UHJQHW IU HWW PnWW Sn KXU OIQJH UHJQHW SnKbU )|U GH«
PHEDUDNWLIJKHWHU [|U UHJQ HIWHUVRP WW BIDNVBEXWMRQ L C
YLVV UHJQYRO\P )|U DWW UINQD XW YRO\PHQ NDQ PRGHOO
.RQFHQWUDWLRQVWLG IU GHQ WLG GHW WDU I|U YDWWHQ D
OIQJVWD ULH®PIINQPXOHUDGH YRO\PHQ IUnQ HWW UHJQ PH
NWHUNRPVW@®HG K WHRIREBHDWEAHHRW DWW WD KIQV\Q WLOO IU G



QHGHUE|UGVYRO\P IU NRSSODG WLOO EnGH nWHUNRPVWW.L
DOOWVn YDUD VDPPD PHQ nWHUNRPVWWLGHQ RFK YDUDNWL

DWW PP UHJQ NDQ PRWVYBUQ EHGH HVHD 8®WD NWLJIK
NUVUHJQ PHG K YDUDNWLJKHW

)JU DWW In IUDP LQWHQVLWHWH Q@ QP Q)N HQ VQU®DXXWD G B M | 8N
NIQQHGRP RP QH G H'HRW\GW VDIVHLBVIMD WLVWLNHQ VRP DQYIC
NRPPHUDKOY WU |P UD SBHRIW Q W@ WPIROW VLNDOLVN EHWUDN
'DKOVWU|P 6Y HQ VAMNQ MMAMWHYMGMED U VHGDQ WDJLW IL
20VVRQ HW D®DKOVWEBFKGHQ VHQDUH |UDPKIDHIDRQDIDL VW
XSSGHOQLWYPW O WWRENMYWUH UH S WBMAMH/QLAMRD EXCOHNE| R G H Q
IUUDPWIDUHQWHUNRPVWWLGHU XSS WiL\WBUNR P VRHOLGBIU XQ$
nU ®WHQADNWWHQ1HGHUE | UG \DWD2XDMMRION HD PW 'DKOVWU |P

IU IUDPWDJHQ ||UXSASHW NBEL\GVMW PGB OVH DY GH ROLND
KDU GHW YLVDWV DWW 'DKOVWU|BLPHQW. BRHIH@ NVINUD VL
GDJYDWWHQ D QEH QJ QH Q JHDQ IBHD WK HIBIO)PAU QBMHQWDLUMHHRH W R G H |
EHK|YHYDPHUWG HULQJ RFK X WHY NIDGH N Ri® B DI \D W W UDK O L
IUDPWBGH,Q 6YHQVNW 9DWWHDQ

7\SUHWPHRUHWIY NIRP RIGWD | [EQRPW®VGRQUDWWHQV\VWHP RF}
XQGHUV|ND |YHUV YI\RE UGHRPOUNGHNRIUWHIN & B NN RHUQ H N W
EHVNULYQHION OLY& YW N L JI DIVFS\W B YWD R G H WK RYH\E HSUWEH UG HWD
YDULHUDU PHY®D WILFEHQ5XELHQL UIYDQOLJDVWH W\SUHJQHW L 6
NDO@EGHDHWRLIQ 6%'RGRPUQWH QN UWHHOVHLYY V EBIV N N DWW RH W
EORFNYHUWQGHQ WRW D O&Y M Q VB WWDNEW WeTLLHWJ D
UHNRPPHQGS BKWWRIDMHUQ VNBD XOHRULOW GH E|U WIDOUUNMQD PHG
WLGVY\DRRIVOY DQYRGBOOHULQUYDW VRDIDORELQL i 06 %
YU n @ YWILDWMND JH Q1 DNQ6 ¥4,HQ VN R EWHILY DVPIQRQHU VRP N
DQYIQEDBWWLJIQD UH YOI Q G DMV DW WHQQURHHED UDNWLJIKH
|  PLRRPPHYPWHQ\LIPWRWEMDMD Q DRFUMIJQHIWW) PHG YDUDNWL
OIQJUH IQ PLRDWRPNHWHWPD[LP X0 \WRIR@® W5 DB OWAMHY D Y
&KHQ HW DMRP VW& 'GHBD QY RE BNDG V YNDLMINGW PHG OI1QJUH
NWHUNR EQWW | GHHWY V WP |@UGLHOW HQ V L W H W \LB B PICPHWR VN RIPQ B U |
KDOYDEGREN NLQOHU\GYH B QTMLL P PP Q ®UYB nWHUNRPVWWLGHQ
OIQJEHHROHW UHNRPPHGIGHIMOILQ W HRDLWXR L VOXWHW DY U



GG&HW JHU HQ VW|UUH |[YHUVYIPQLGHQ WPEHGE P |VRP WWDQH
SNYHUNDV DY) BHInDWO WNDMVIBODIY Y FD RFK 5XEIMDIU GH DWW W\SL
Y /MW I R U X@LIQ DWAYIDW L D QO/RINQDIDMD PHU U H S U B VHH G W HMQ Y DV
&' 6 UHIQW H[HPSHO VRPUPDRYLEGHVFR Y5 X ERKW R GUH Q
JHQRPVQLWWOGQIEEDH USEH@HWHMMWBEG HOXBEW PLQGUH
WLGVLQWHUYDOOHU 'HVVD LQWHUYDOOHU UDQNDGHV HIWF
*HQRP DWW JH QR R\QQ\LMUY® IDIOWW Q@ BYEONDEAD O GNXAIE@HIN D S D

HWW P |QWWWMH W \I$U VHY W \VADNAEIBY @ DHMQRPVD QDO\V DY XSSPIWWD
UHJQPIQIOMHW LFOELQLIOXKDQGHYV HVKIMOVXGHUDW
IHOXSSVNDWWERRKIQ U VWEHNMQQVXQGHUVNDWWD GHQ IDNWL)
UHJQHGY & B WHRD/[LWXR MIP|REN PUGHUDGH UHJQ

(Q DQQDQ D VSININDV® CPHIEQ D O\ V HYHIG HEHEQUGHQHQRBYL.QWH EOL!
XWDQ LQHUWURDDNHQ HOOHU DY®@IHIGW 0/ 400 FODHBRQ DG QQ QA
E|U HWW VFKDEORQDY G UDRIPJHImV PIHE G MHBD NGERIPMONGY H & n U
VWXGRHNWDOVYHIQ PHG NRUWDUH nWHUNRPVWW L& NEGMHY VM GQLQ
KIQGHOYGHWUV|NDV E|U HQ I[UGMXSDG DQDO\V XWI|UDV %HU
E\JJW WOLEHQVLRQHUDW HQOLBPW R GHMIR R/RHDQQEEBEDAH@NINW L
OIDWWHQ 3 [|U Q\D OHGQLQJDU IU DWW n®HWHNIN R B VNDVE DG LL
EHE\JJGD RPUNRGHQ VRP DYVHU FHQWUXP RFK DIIIUVRPUNGH
NOD UDnHNHIEY HQVNW 9DWWHQ

ORGHOOHU NDQ DOGULJIYHL@ B SYUHRJ N DY WEHRIP B DWX W D Q

UHJQK IKWGPEPY PR G H O O H UDIVUINGDVL BI KEARVS YW W Gl H @/QLVQ &/BIW D
RFREVHUYDWREGRB®D HQ IRRW U NIQVOLIJKHWVDQDO\V HQ |
VH KXU UREXVYBRLIQ\G OWDHNUQ V O L J K HAMAXBEQHUAD\Y YLOND LQGDYV
VWRU SnYHUNDRF&hUP R IGEMINH QD RN |LDBHISRBW HW DO
YLWDWOO H[HPSHO DWW NIRYRP YDA LQWHH YDWWHQ VRP O
OH G QL QN B|Q FAURAY | PYGRLAD PWHHIU V NPDHVEVQ DIDINWWRD P P D \DW X G L H
$QQL HW DA VORNVnN DWW [HODNWLQ | UGS B D XYEL @ W BN IRV \ADDY
IYHUVYIPQLQJVYRWUHEMPIGGE BDQV L G D Q UIHNIBIRG H Q B WW

JJUD HQ NIQVOLJKHWVDQDO\V Sn LQILOWRNHVLRQRPK MBS GH
MRUGDRPDHIWHQ LQWH IU JHQRPVOISSOLJ RFK UHJQHW IU LQ
VWXEGBWEFB QDWLRQILOWWIMIIBQWUDWRBQHDHQ U QIVW LQW
REHILR@®HU WLGHQ 066 QHWHSIRIHQ@D G\ HKQBYUD UMDHE O H U



ROLND VWRU YLNW L PRGHOOHQ 2PHRQDWWHVOWQ IU ||U
QHGHUBEHG IDNWRUQ VRP SnYHUNDU PHVW XWEQMWEGINYHW
VNULYHU | VDP\DREMWHN Q L QU@ IYWHMILLBYEIRON QLQJIJVQIWHW VWF
EHVNULYHU XSSO|VQLQJHQ DY EHQGNMDUQDNESMUNWHU L PRG}
PDUNDQYIQGQLQJ RFK UnKHW YLVDU V0D B NHQWNDQK NN P B D
EHVNULYQLQJ WY QURAMWNIRRE@BPQNDQYIQGQLQJIJDU YLORNHW SnY
PDUNHIDU RFK GKBDMRENKNW|UUH SnYHUNDQ Gn GHW IU GHQ
ULQQYIJHQ L XUEDQ@D HRP DG HQ

9LE®N\IDO OV NIJUB/HW LRIWD GHW PD[LPDOD YDWWHQGMXSHW
JUDQVMDW PHQDU *DR HW DO NDQ YNDRIQV P INWVHEINV DB
IYHUVYIPGUBQHDVYIPQLQJHQ\RMNKEWY S Y B WNIRQ/WN DGR

lUnQ |YHUVXIPQ IMX OIQJUH WLG HWWI[RPSAGMX® QHHUVYIPPL

IYHUVYIPQLQJHQV PQWMLPD® BN RBKIDWD @6 @ LFOMNRQVHNYHQVHU
GH KNUE\JJQEHAHRQY Sn KXU OIQJH ¥YDWW@HMOEOLU VWnHQGH

6<)7( 2&+ )5¢*(67b//1,1*$5

6\1WH DM@WH UV |N DVRX O GEMRE BIDH WX SMMONHQ I [UHQNODG RFK
GHWDD®BO®G I[UHQNODG D IWOM\W LA/HNQBRDGHWEHL P S D Y

O nJ S XOHNW HWEM R YDBNY DV MG URG\QDPLVN PRGNHODYE HGJ
PDUNDQ Y IROFHOLGMD M BHWMD X QIGIHURPENDDMWY I/@NDVW\MYRM | U D
UHVXOW I/'WREDIPNRINHIQ O H JW H R RIO B36I WD O RAK|DG® BIQDEHE |[PQLQJ
DY YDGPNEBP U VNLQPQGB 6 WZHIN@DOYKBERN O L J K H\WMDWQ D O\V
PHG XWJnQJVSXQNW $h ULIBR ®NAD & BN Y MOL LKHWW DQDO\VHQ
VNLOQQIGHV Y IP I @HHNXP X O HU\DIEP WROWEE UHGQLQJ RFK GMX
ORGHORMUQ IV RIB CHIQVYALYOBIHI Y0¥ UL QLQJVRPUNGHW WLOO .R
9IVWHUnNV

JUNJHVWIQOD YRPIJDND EHVOHODAJBQLUU GHW [MHUN Y OROQIMGHQ V
XWEUHGFKLOMXI|PHQEDQG RFK GHWDMOOMMMIBEIDEDIDHIR QL Q JH G
WLOO VNLOONREBU DO W VDB @D OAVETREK UHJQS MWWDHWDDWL N
IYHUVYIPQLUQJIBANXPXOHUDGKWROMG QLQGREKBWROMHUDG
DQDO\VHQ



)| U EW WU ISU/AM H N W HAM LNOFORPIH@WH U Q D L N RQNKOYLHIUKIB \8 W DHQ@DD O \ V
VN\IDOOVYIJ LQRP DK @WW X G WHR\P\BMRE ENMFOREIHAN X P XOHUD G
YROVDORXWEUHG QL @YRFKUER®BYYIMUYOHVYIJHQ



0(72"

)|U EWWYDWBUGHHVWIOXW L Q EIHYQOPREHSO'RHUNYBIRFK + (&

5$6 (IWHO¥RP JHWW XW VLQ KDQGOHGQLQJ RP KXU VN\IDC
VMIWH DWNY IWHE LIEDQO O \VH W Q YO QGHEMWR P X Q & Bl WIOMEOW UO O
OnQJW VRP P|MOLJW

)$//678"',( .233%$5/81'(1

'"HQ KIU VYMXENHDO QM RKBIES S D U OKLID@®HHW H U L 9F W\@ WWIDVO D
2P U n&MHW GHYGHHLQ W W DA Q G X\BW K LX Q G MUDB|WWDGH DQGUD
YHUNVDRWHD\EE BBODRGHWG HSWHKDWYV XW VRP ULNVLQWUHVVH
N X O W X WFALKD@® PYJ VOWIHW HQ XS SRIXYDWIBPGESDHEQ G D G
EHE\JJHOVH DY\IDE QD RIERMVMWIGHNWRORU RFK BQEHWVSODW
RPUNGHWNXQYWEV@MRP G DU HPRW YDWWHQ IUnQ HWW VWRL
.RSSDUORDWBMHUNY VWDG X n 1RUGO]I

$YULQQLQJIVRP WDnGBHN YV H U QADR X W J b IV BV FLHYG QWA \BNHBUKE G
GHSUHMWIBRB&S/*2/LYH S UHV)WIHRR)WRQZ DQDAWUVRP
IO|GHV®@IDMWD OnJSXQXMONHWM IB@®IPNWHQ NDQ VDPODV L
RFBEOOD |0 |G HADWIDQHI®DODNHW L Q Q L QWY RIA B b @ MWLHRHD
JORZQYIQGV WLOODWHUMMHBWHED[LPDOD DYPHRQLQJVRPUNC
XWJInQJIVISXQNWR SRIDOJRGEX O NDWHBUINQLQJ DY DYULQQLQJIVF
VDWWHV LQWLOO OHWDOOYHUNVJIDWDQ YLONHW I@QHQ JHQR
IYHUVLNW DY DYULQQLQJVRPUNGHW YLVDV L ILIXU

BWRUOHNHQ Sn DYULQQLQDVRPQYGCHEMRE) DHYQNFQ QLQJIJVRPUN

EHVWNU WLQOWRIRWNGHROP DM R R FKS BOHLQ KPHDW R F K

H[SORDWH U D G NTDUMNH UILUDIHAIDMU 6 & $/FRYRIHG XWJInQUVX QNW

IDWXUYNUGVYHUNHWYV Q DMQ\R BIMCHILD FP\D U RWD FINNYG-DUMBI W R F

"RUWBIQ® LQRP DYULQQL®QUYRPWNGUHWDI E-HHOWBRFK VDQGLJ PRUI
IUDPWDGBWOVBYLIHY JHRORJLWND XQGHUV|NQLQJ

)g5(1./$" $1$/<6 6&$/*2/,9(

)JU GHQ I|[UHQNODGH DQDO\VH® &3O QIGHV | B&ISW W /ZMEEDV H |
YHUNWWRERJIJUDIDMRP DYQDNOW OnJSXQNWHU ULQQYIJDU REK D
SURJUDBPPOHDW VV S HEQ OLINDN GIDYW ®& K/1'PAWNDLVO NLEnW)N DOQUNRL



VRP\QGLJKHWHHUUIBDWD KI|PIMODAGP IWHQLHW 1DWXUYnUGVY!H
IOHYUMGGDWD L/I6WIR/ 42 IPVW WDJHQ | WDQU NKQM@®PRBYLHW V
1HGODGGQLQLOINHMQ PHESHEO|VQL®IHQ DW® WDL & O
E\JJQDGKHXY NWR YSDO@PDGD PHG KM I @S QD GHG\ B IGVGHULLGIIW V
YHNWSRMLIUNQ E\JJQDGHUQDVYV SODFHULQJ KDU SODWVHU PHC
K|IJVWD DQJUIQVDBWW P DU N QRN D\WND VB WWHQ LQWH ULQC
SODWVHU PH® DR NDXRDGOIRQILLDIAVYBE B Q JRYHE PDVNLQLQOIUQ
VRP XWJGEWW DUNYY /D @ WIPIIMNHYUHLLRWHAE B X KOVDYUHNUINGIYWIQUG Q L Q J
NDWHJRIWNLWYBHUDSHU 9DUMH JUXSS IU WLOOGHODG HQ VLIIUD
QHGODG®GE QUIVBHDOGDR/X n F

)JU DWW EHUINQPUKWXIW YPMMUWWHWUIQIHQLFRIYHQAHIUREEWP N
‘nWWD QIlUPHW REH. JEML IKER PHWKRBWRGHQ RWWU IUNnQ
W R SR J U DG HQWLhRDMWRY H UFX@W HYDQBIHEPHROLWPHQ IXQJHUL
DWDWWQHW VRP OlJJV L GBQ MHURCHQO ODWHBEHY B BHEREDVY RViD V W H
OXWQQREEHmE® RFK ERUW I|Un Q PGGHRINOW AHKDI@EBIQ IUBS KD @ W/ D
QIUOLJIDQGEH V¥ HOIOIOWH@DVDPPD YOUGHD QBP VUQ @QH RFK YDV
Gn PRW HWVQQHQN

9H U N WOIHWK )ORIR 6 &®BD'% YHLWIDUWW DYULQQLQJHQ NRPPHU 10
GHQ VDPODV 'HW YDWWHQ VRP OISVDEHPERGI @R Q nlG HWL N |
9IDWWQHW U|U VLI QHGVWU|PV |[YHU \WDQ RFK I\OOHU OnJS>
I|U [YHUVYIPPDGH RRBEW GHIMUHDY OnJSXQNW IU I1\OOG I0|GDU
WLOO QIVWPOPGHEBX QN WHQ OnYSXRWWHQRP ODJUHW I|U DFN)
HQWOREZFFXPXODWLRQHNW DY DWW GHW LQWH ILQWW QnJRQ
VWUIFND Q@ PO QRW KWIRD SNYHUNDQ SGH\W |ERIRNFHWH@DUD H
IO|GHVYIJ KXU O)@&EBWVNIIRUQD KDU KHOOHU LQJHQ XWEUHC
HQ OZLRRNFNOHNHBHYROLERFINQSN KXU VWRUW DYULQQLQJVRF
DYULQQLQJ WLO® W RPHMGIIHMRPUELGUDU PHG YDWWHQ L HC
DYULQQLQSYRPQOGRH JINBQUIQEHIDV E HRFONBIEGI VEIPVAMBE D S n
\WREGK YLVDV PHG ODJUHWQED/W H Q QKDY RP ¥ niG B

$YGUDJ I|U LRRLOWEOMILR@EWJIG L /A&¥MFONHW XWJInU 1UNQ

PDUNDQGYRGE QLRQUUGDUWVNDUWRU 1UnQ 6*8XUPH QWRBMLLR Q
&1 IXQNWLRQHU &1 IU HWW YIUGH PHOODQ RFK GIU HW
6FDOJR $Y ULE QL QJWPHHREG & D OH @ § DDPVHNJ PHW R G8IBU BRMD JHQ D



&RQVHUYDWRER EWUHWRShQLVNWIUDPVMIDIHQGH PHOODQ UHJ(
DY UL QQU QA0 CEIHYURHVESD VD P it W U DQ L&E RS K D N WIQR @V LIDQJ
DEVWUDEWLEEQ R SR UW NREUOGH U B/|RISHQWH EOLWRWPLOO DYU
RIWDIWW DV 6 FD®JR &1 EHURU L MRLONWRY SERFEVRIDSHY VRP
WDEHOODIWIE® Q ORRUH 6FHDVORWRQV IUDP XWBEHW RFK U
HQ HPSLULWVRPPIWWFRDRQ OLJ DWW DQYIQGD L PR GIHNGOURYWI | L
DQYI@GR YIO D FIFGIFSRVR P OEGHQ RFK ORBWSHNDU GRFN DWW
PHWRGHQ KDU VVBRUDHRVILIRMHKWWHKIQV\Q WLOO DOOD I0|G
PDUNLONHW E|U EHDNWDV QIU PHWRGHQ DQYIQGV

6&$/*2/LYKDU QnJRW RSRIGRFIKHEBGMULYH W GHNV B/ WRA VN L O M
lUGEH R U GLIQ B BINHG HQDYIYUQ QU Q DIPQ/ D J Q P RIGHR®M.UEG Q J
UHJ®KLFDJR 'HVLPH GVRROURY nWEHUNRPVVOWLAHEHQ IU GHQ GF
VRP L@WHOWPBBUBHQ )|U DWW WD UHGPRIWHDIV.OGMMYDWLRQF
IUDPW&USYDUGHQ IU LQE\JJGD L PRGHOOH® PRIRY NESD QG UD \
HJHQ DU EHQWR UMD & DoRH /%L YH U GIMRUGD \WRU Vn VRP DVI
YIJIRFK OLNQDGH IYQMW®PAMEP-DUINH Q QYWWDROVY Y ® WD LHBY Y D W W Q
\WRUENMQOQODU RFK *HHRPQQ DY VY. GIOIN W L K@HEH YWAM|®® L QJD U
DYULQQRQ XnUGJIMR® GOHWIR BB KQ@DL 8W6D JUWF IMH@H VV D
\WR®&$/*2 6FDOJR

"(7$/-(59%" $1%$/<6 +(&5%6

)JU GHQ GHWDOMHUDGH B®® §HUHQ M@ & HH/Q+YRKP VNDSDG
+(&5$6YDU HRQ\GUDREGWMO ||U RMIP QD8O W HQ RERGH O

'H YDULDEOHW MG B ® DMPU U | PIEINDD Y IRHEEIL@Q L QRIFVKV D O
LQILOWUDIWLYRBIEHIN Q LRRMW QO HVAH/WWY PUEH O O



7TDEHO@G D WD&WEEPRGHOO PHG NIOORU I|U LQKIPWQLQJ

,QGDWD "HWDOMHU 100D
BURMHNWLR( (36* 6:(5() 6SDWLDO 5HIHUHQFH
5HIHUHQFH
7HUUIRIMGGL 7THUUBEQ|VQLR®J 6&$/*2/LYRIPWDG >
6:(5() 7LOODJGL @

E\JJQDGHU P

ODUNDQYIQG /DQG FROSHW|VIQPQJ 6&$/*2/LYKIPWDG
6:(5() @

ODQQLQOVWL 7DEHQDIJOHGQLQJ OH 06%
VN\IDOOVNDUWWULQJ

$YULQQLQJV 7DEHOM®FKLSYOHGQLQ 6YHQIDNWW HQ
GDGUIRFK VSLOOYDW

-RUGODJHU *(-RUGDUWHU 6&$/*2/LYKIPWDG >
-RUGDUWHU @ D WDr60 8

,QILOWUDWL &1S WODPWD&&$W*DY 6FDOJR

%UHDN OLQH (JHQ XSSVNDWWQLQJ ODUNDQYIQGIQ® FRY
6&$/*2/LYH

ORGHOORPHIL@HWH G GHWIn Q UVIRKOINMM LQIJVRPUNGHW WLOO .R
IUDPWD JBWHWHEKHOBSWRROLRIQ 6 DBIOJEHRINYHW L DYVQLWW
JLIXU YLVDU HQ |YHUVLNMWD® NPIRG HEBROAFRFAGEBGEMMIY DYV QLW

S8WPIUNW PHGIXNMWDUDGRFREUNGHQ VRP SREKXHQWHUDV L
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[ Avrinningsomrade
[ Forfinat omrdde

Kopparlunden
0 1 2 km [E=) Modellomrsde

I I : = Randvillkor

JLIXWRGHOORP(&S$H ODUNHUDW DYUDQMQXQJYE@BWHDHHE PHG :DWHU VK|

WRFBHSUHVVLRQ IUHH |0 RZUINGEISOBGAIVMH P XSSO|VQLQJ VDPW I|UILQDW

.RSSDUOXQGHR URWKVUDQGYLGENWRW EWGVWWRFK E RPWNRBPD QU hIGIKY
RFK%DNJVNQBSME VWUHHW 0DS IUnQ 4*,6

7HUUIQJIGDWD

'"HQ WHUUIQJGDWDB (&BE$6PREHIDOWHQ IU KIPWDG I1UNnQ 6&$/*2 /L
NRPPHU IUnQ /D Q WW B/MRIGH®/O7 LEULUG U HD WWX\E DHL R F K

6]\GARZVNLRFK 'DYLG RFK 6FKPDOJWXGHUDW UHSUHVHQWDW
GIU WYn DOWHUQDW3A%6NPQ\QVEW WM DWW K(&MD XSS E\JJQDGH
WHUUIQJPRGHOOHQ RFK GHW DQGUD IU DWW LQWH KD PHG |
HWW H[WUHPYIUGHOHW EDQINDGENU 'HW DQGUD DOWHUQDWL
VNURYOLJKHW YLG SODWVHQ I|U E\JJQDGHU DWW YDWWQHMW



VW U D WHLADW OVBA®]\GA4RZVNIDWW EnGD DOWHUQDWLYHQ IXQ.
DOWHUQDWLY HWYRIDGY DPQLIQIMLOW EUD QIU GHW LQWH IL¢
WHUUIQJPRGHOOXDWWID Q BIQGHR ZY NLQ Q D Q YW bRE IKH
6FKPDO] EHVNULYHU DWW QIU DOWHUQDWLYHW PHG XSSK|M
5$6 GHQ VQDEED I[|UIQGULQJHQ L RAKUGIQUKQ \\OR HWW G M X
EHUINQLQJVFHOOHUQD LQWLOO E\JJQDGHQ PHG HWW H[WUF
IlUIDWWDUQD DWW DQYIQG\DDPMNWR G I8 DKPH@ PG R PHWRGHUQ |
WHVWDGBY¥6RFK(& IWHU GHHUK YOOV BYW MA@WHUQDWLYHW PHG
EVJJQDGHU VRP GH P HMWGHQSUB VWS B & PYHIRV ODY H® J V
LFNH SUHVNEOIWDW BQLYIDWVHU PHGHERS DPDGHU

)JU DWW LQWH In HQ Vn G UDYW RGN XK [IMDLBY K |MERBGIHKIEBQ
VNHWW [|U EYJ8QP/EHE\JIIQDARRIMWY PH,GVW IRMRHMEHV HQ
HJHQ NRUGIWISOIDWVYHU PHG E\JJQDGHU K|MGHM PRE DWW HW
NRPELWHUDIQJGDWD RFKPPEMNOEDMYGQLRIOFXODWRU

ODUNDQYIQG QIn&HWFK

ODUNDQYIQ &6 K QGH\QWYU NKN-DILLL D|EOEWWN ULYD YDWWQHWYV U|L
PRGHQ GHI@® QD PR G HPMDUKIFPGM QIEQ Q QaI&HOr ZHH QR P
QHGODGERQIRYNBP UPWWHISSO[VRLQU DWW ILOHQ VNXOOH
O1JJD W (& $6E HK | \GGMY L O MGH/IPLEXWRODNBDUQD DY
PDUNDQYIQIGQLGUKY IUHIWBGHMHD L 6@6 GIU

PDUNDQY QW IQQ QECH@IMWH W H @D RE KNRH I VF MHIDBEMIOWD

5nKHWHQ EHBNQQY QI VWD YIUGHQ KYPINOHGHBLYDO B@

I|lU GH RDWND Q YIMWG@RVD K |JW O LEHDSWHW PDWHWNDIOHW K
UnKHWNHW J|U DWW DYULQQLQJHQ ,Iniy&5i%p KQYHIGIYVWLIKH
0D Q QL@ WV Ra@ L OBHHW NPGHIBL s / )| U0 D J U HMD PR | Q CODLEHYV
1Y HIDY U L QNRIHQH J VF L HYQ \OIRBRWUIACHY P H O O D Q E HRFNKK XWRWBW R U
DQGHPHBWH U BRI HQ@YIQWDV E OW DOUUEH® R@JIISELHQWHUQD
KIPWDGHYHQINNWHQ3 VH WDEHOO



7DEH@®BIVNULYQLQJ DY PBIGD R Q YR QA IBIb

6YHQVNW YDWWHQ

PNKLQQLQJIJVNRHIILFLHQ\

ODUNDQYIQG

0DQQLQJ %HVNUL

SYULQQLQJIVNF
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>V R@ 06% 3
. gYULJ |S *UXVSODQ
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L,QJHW DQ.
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o [ ] Modellomr&de
i Markanvandning
[ Barmark

B0 vatten

B Asfalt

L&g vegetation
Hog vegetation
Rkermark
Asfalterad vag

B Icke asfalterad vig
[ Berg
[ Byggnad

KIPWDGH IUnQLeY&dH Q3G FRYHU



,QILOWUDWLRQVPRGXO

)JU DWW In PHG LQILOWUDWLRQHQ L PDUNHQ OI1JJV HWW LQ]
NRPELQHUDU PDUNDQYIQGQLQJHQ RFKWL.RDGHEMYAPJUHW |
LQILOWUDWLRQ OHWRG I|U EHUINGI6Q8 XYY H QEEPBNHIUDMLLCRID H
LQILOWUDWILR ©X P R XQCKHRMH WEDVWUBRQRWQRWLDO DEVWUDFWLI
RFK PLQVWD LQILOWUDWUWURQ® KDWBILWIXHW LVRP K|UV U HWW
DYGUDJ IUnQ DISBIMUAR B/RWO O H Q EQ UL RMUMDW LRQVODJIJUHW RF
YDWWHQGM X AWK QYHW)|\W M@WYOEBPD YIUGHQ VRP [|U GHW L
VRP JJUV L 6&$/*2 /LYH YDRAGH \ QIIUGWMQDWLRQVPRGXOHQ

)IU KnUGJIM B UG DQIWHRU L\QN NOMW I WALRREV W D Q WJ PUYDRMW DIVBWY U H.
UINQD PHG DYGUDJHW VRPUWNHWUADL OBDX 8 HGIQIL Q JHMD IBWD Q
EOL PLVVYLVDQGH QIU PRGHOOHULQJ VNHU |[YHU HWW VW]|U
"TUI|WLOO KIHOBGMRUGD RFKHDVM I LLVAVLW (DOYTE U R W URW YV D WV
VNHU GIU JHQRN IDGW IMHQ GIU 'HW IU VDPPDLPHWRG VRP 6
DQYIQGHU I|U DYGUDJ WLOO OHGQLQJVQIW (Q VDPPDQVWIO
LQILOWUBWR R (BAII QDH Q N\NOQ VE DIXIHONYV DY LQILOWUDWLRQH
PRGHOOHQ JBVHRANGBHEY R B &D

5DQGYLOIWNRVYYIUGHQ

, +(8$6NRPPHU YDWWHQ LQ L RFK ®W JOUMPRENIECINR UH QR P
%REQU\ FRQ GHWILR@YN.RPQ RIQGPRG H ODRLUP ¥ D UBNHBIWK
K\GURJUPBKWWUH YORB KL G ORBRELLEEBYF L S L W PUWNM RO D
UHJQHWONRURD®/JGH SPHMOLJW I|U YDWWHQ DWW WHBQ/LJ XW
OXWPRQ@YYDVUHDWQWEBRIHQV OXWQLQJ DQNBIWW X@ GEHHUH W Q/IDQ J V Q
UDQGYLOONRU VDWWHYV YLG WYn SOQMWGXUK Y|PWE B CRFKQ| VY
/XW QLIQUHRQ P DO \@HSBWHY WL GBWBFK 1|U GHW YIVWUD UDQGY
5DQGYLOWNRU KW VRIMGPIW DWW N LU QRFHDEHYDULHUD
PHG VIPGYDWWHQQLYNQ IU K|[JUH IQ QLYNnQ L PRGHOOHQ JnU
YDWWHQQLYNQ U OP4UMKQNHHUE W BAB WHDE GIDO\D N R G
EHUINQLQV MUY HWDQYDRRNBLVWRULVND PH GIFDDK|MGRHY |

| Y HKUD Y WU \E NQVD W L R Q HOD\Y \WBHD N WG 1D + | DYLOWKW YIUGH
VRBLEWDWWHYL\W BO® UMMWIQ W RPHQRP 91VWNHNN. BEPWUXP
UDQG Y LO@RERKNBWR HW 8K HWW LQUH UDQGYLOONFRHRRRP JHU



DWW DSSOLFBUDOBNERWIAWHIHNW VLPXOHUD IO|GHRWL nQ RFK
YLOINPMHMGHOIO|GHWXBESPAWBIUWNRPLOOHWHUVVEBRODQGYLOONRUH
NDQ VHV PIWURNBYVPEBDRR/GH O D RIPAXALG HW

6WUXNWXUHU L WREHOO NXOYHU

, PULQ QL Q INGRRPULNIIGIEY YDWWHQ PHG KWL OS DD ® DAGYHV NX IO G
LQE\JJGD VWUXNW XY B tULIGBHRRSH\CECHRUG X I N B Q HHQ L Q L
EHUJVWXQQHO VRP VHGDQ ULQQHU XW L BWOQOUWR®@LGLPHQVL
LQORSSHW RFKG XMWRISG IUnQ 0IODUHQMOYHUWHQ VRP JnU
XQGHU .RSSDUOXQ G HQDEFKWKYIQE RISIXVHFWNBEOY RO X W
/INQPNUWHQWHHQNQ R QH W Q W|KK N GG BW U | FNNYQQ. YDRS B HDQY
XSSVWU|R¥YHWWHULQJIHPDEMEVMDMNBRP HQ YIVWR XRFFMD/ n
ODGHV LQ LWRGE DM@ %8 SAVBORMPEREMHNVWVEHV [N WLOO FD
%BHUJVWEQRHOQOBRQWHES6WNVDOPD GLP WRPLRQ@RSSHW

[ P. XOYGIUWMLDPHWRBR WR XP BD® F WYL DQ OIR SISHRP
UPW ILJRBK VWUIFNQLQJ I|U GH YQ¥DM G N DARMOXNWIX UHU QD
LQORWEBIQ JVWRRQNRQYHUWHQ WDJQD YLG SODWVEHV|N
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JLIXUXOYHUWDU WLOODDGPHUPQ O BERM® DXPPARFK VWUIFNQLQJ DY NXO®
RFK EHUJ\E\WX RFHOO@ DV EIFNKHONIJUXQGVNDUWD 2SHQEVWQER®SODS 1UnQ
EHUJVWXQROORBEBKNIKOYHUW ELOGHU IUnQ SODWVEHV|N

%HUINQLQJVPHWRG I|U LQVWDELOW IO|GH
, +(&$6 ILQQV ROLND HNYDWLRQHU [|U EHUINQLQJ DY GHW |
'"HVVD HNYDWLRQHM NY BWII R QHRQXEND :DY H RIFTKK BAW h RRO L N D
YHUVLRQHU DY 6KDOORZ :DW H UDUITXDWILRQVP HWK REXHSUL D Q

(XOHBHMWXRG (0 VELORINQYIQGDUHQ NDQ YIOMD YLONHQ HN
DQYIQGDV 6RP VWDQGWUNGE DW ICRQIKY LRYWWIOIOG Gn GHQ U V
HQ VWDELO PHWRG 5HMRFRI6QGOWHR QB QDMIWQE |UMD
PRGHOOHULQJHQ PHBEY®WDLRQARQ RFKIVHGDQ WHVWD DWW E!



IUnQ G\HL WXYGHULRQUOMBD VLI P\FNHW IUnQ YDUDQGUD E|U Gt
NRUUHMNWIQHUHW ILQQBHIQOBRRYRG VW R ULGRN ORHIDMED WL R Q
IUMQ&5$6

6:( 1U HQ I|UHQN O L6QWRINY I DWREMW NRQYHU UJUHOVHQ DY YIW
EHYDUDQ®MOVHPIQJGHQ RFK PDVVD L WUH GLPHQVLRQHU
IO|GHW LQWH DQWDV YDUD NRPSULPHUEDUW DWW GHQVLW
VDPW DQWDJDQGHQ FORQWENMEK MOV FGHHQHWUWLNDOD 0OI1QJG
NRUWDUH IQ GHQ KRULVRQWHOOD YLONHW JHU DWW GHW Y
K\G UR V WENL DWONMD G H U QDO PRFKO®(Q BY:DWWHGBQH IU PHU
NRQVHUYDWLY L EHYDUDQGHW D YHW|UPWVRI@HRIGHQ , GLIIX
DFFHOHUDWLRQVWHUPHUQD ERUWWDJ®D$WIFG ERVEVLRIQLQJ
(QIJLQHHUM XXV LRHNWIWLRQHQ IJ/UHQNODU GH K\GURG\QDPL
NRPSOH[D DWAB REHWNDOMINYDWERQHBUDL&

9DDY EHUINQLQJV PHIVERONIM R UNGSHVQNW DWW In PREEFHKOOHQ V
KnOOD GHEG/WIDEQMONDEQBEWHWHQ L GH QDO B BHMAXNIDD BV QL
'DYLV RFK 6FKPOMYIUGHUD GH6VRRGHRO WHQRP BVGD

HNYDW LRFXHYDO®GH 6:( Gn GHQ JD YOHGWW K JBIERIDGHQI | U
XQGHUV|NQLQJ JMRUGHV I|U PR 8RN QBN DSUARDEEHWY W X GLH G
GLIIXVLRINWDAMILROM®|UUH 10| GELO® gDWHUVRP
GLIIXVLRIQNWDWLR QH QPINUWIREEKOYUWW |[UUH IO|GH YDOGHV GH
EHUINQLQJ DY GHVYRIW B RQQIOP G H @/

%HUINQLQJVQIWGRPAKWHDO DY WL

%HUINQLQJVQIWHW L PRGHOOHQ DQSDVVDV HIWHU GHWDOM
EHUINQLQJVFHOO UHSUHVHQWH U DD ®)BVUELBW NRE B MV HAUH K W\
WYIURBGYMUPDWLRQ RP WHU U | QUhHKG NWEARD/ S P M W6 LD RF K
VW|UUH XSSO|VQLQJ DQYIQGYV I|U IRHW NIQUSBUGHEIMHWHND Y B/
NRUUHNW RPMWGHQ PHG IODFN WHUWEHQINKRDMJYHREHDW GAW V
YDWWQHW LQW HY H U\ WINGEIDNDWIRWWWHUUIQJ EHK|YV PLQGU
DWW In@JDHCE\SHQ CHWYIWWL QMW JIW DWW NDQWHQ DY EHUINGQ
SDUDOOHOOD PHG K|JSXQNWHU VRP EOLU EDUULIUHU I|U Y
PLWWSXQNW G IEHYDNQDWQGIMNSFHWUHSUHVHQWHQRYnHWW P+
EHUINQDW L WYn GQRBQMWUIRQHQJINQ IMHW NDQ DQSDVVDV PH



RPUNGHIWHILQHPHQWRKHEURWQ L QEVEBDOIMHYRAQIBHY GIU

GHWDOMHWURPIHQ EHK|YV )|U DWW In PHG YDWWQHWYV U|UH
EHUINQLQJVFESDOHEAE8 QMIGH VU LINWQ EEYUNQLQJIVOWQSE U Ol.
I|{WLNWLDRYIJDYIVBWRFK YDWWHQ GEHLIN QUL Q VWXV V D

+DQGOHGQLQJHQ U H®Q FOBPHQIGOMERD | \&GHW E |§nYDUD
EHUINQLQJVQIWHEM UINQUQHNV Q@ W WWE | X WIDQFDG | W NV RIJW R BK

YLNWLJIDDWEQWXID HQ XSSP |PQAHUSMQLQIVQIWHW |[YHU WIW]
LQWUHVVHRPUNGHPE|IWIVDUDRFK WE|Q XD JIDY XSE0[VQLQJ
P

'HQ WRWDOD \WDQ ||U \FPHG NPOLUZL Q@GN W LMW Y H RPUNGHW
0IODUHQ PHG X$S®|WYHYI.RSSDUOX\YEHYRBURRESE V H
XSSO|VQLQB %U\WQLQJVOLQMHU JyPROXHEVFIDE @/ W||W 6 M DU I\Dr
PHG HQ XSSO[VRLQNDQV|UIGEOFAHBHKM P LQQDAWUIDY

HWE WU INQLRHGE QI WFHOPMW PHIDMR UOHN BhQ¥FWOMRUOHN Sn

P RFKHQRPVQLWWOLP FE|TEVWERNRRGNH O ORP UNXIBWGY LVDV L
PDUNHULQWDW R WD® BDWR B ILLIQERGWH EBHIW UDQGYLOONRUHQ
%U\WQLQJVOLQBMMHMHDID NDQ VHV L

)IJU DWW In EUD EH|GINW LLOQPRGHOOHQ RFK I|[U DWW KnOOD Gt
EHVWIKROMUNEHDIO @LYQ JWRWH W RGBWWDANUHHI WHU OIQJPH YLPXOH
QRIJJUDQQDUWIHHURNRGWDISW YDO DY IXQNWLRQ I|JU DWW EHVN
GLITXVLRAWDYDWLRQHQ HOOHU VKDOORWZL GV WWWYIMHMRDWLRQ ¢
XWLIUnQ EHUINQLQJVQIWHW VWRUOHN RFK KDVWLJKHWHQ S
GHVVD NRROWNNQWJI Q XMEHNOQMAKPHG HNYDWLRQ

oL 1<
YoL R

"TU& ISR X UD QW >@8 PERIRIG ZDYH YHORBUIHMWW UM Q@GH WLGVVWH
RFK GHIHQRPVQLWWOLJD FHOO VWRUOHNHREGK PEG 0®HMP DO W
WLGEHWRY Sn YDO DY EHUIN QL QHNSRAMMDR/EN \BHNG QLU D W W
IlUYDOGD PHIVW & HHBHOIDIIPW U XW RFK DQS D&ROUH YWGVVWHJ
QXPEHWDO BHUINQLQJVWH W PEWWIK VLPXOHULQJVWLGHQ YIJC
QRJJUDQQKHW HQ G VIHPXGNWE QBVER JUWURUPDWLRQ RP GH



DFNXPXOHQVMRPH VIREBIW VLP XO0HQQSHMENYWHQG DY DWW LWHU
IYHU HQ MEKGTS H QONVEH/WX BIBWW | P G B UNKLQGMVIN WIHW QV LQJHQ
G H I L QI UK X R QWHWIRAF\N S WHITE H O W

(Q DQQDBQNDWLRW EBIW\RWHI| U DQYOQGABMRIGHOOHQ 2P GHW E
RMIPRAK KDU HQ WSNVWILI GRWPDWW W R G VW DGNWWNMED G VO n Q J
DWW KLWWD HWW VRP YD URWMW YVIDERERG/NV R ROEEHEND R F K
GHWWD S U PN\ QM IQXG/E R-ONAYDWIRLHR® QY W | CB\VAW FANDGQ/G/AH J
9DUMH VLPXOHULQI RMR H G HWL PRIEONHULLADIL RERNW XWI|UD |YHU
PRGHOORPUNGHW

5(*1

5HJQHYW H R FW WGEH\WY CEUHLKD WWER' @/ | P P D VHIQEGEGHIWD OMHUDGH DQEL
)JU GHQ IJUHQNODGH D Q R D \FHBWIHQWE WEINY GERKDDW B/Q
LQIRUPDWHBY RP| UGINPY\RIDAKEH J Q H QG HVBBIQM H U D) BLH En@GDO\V H Q
PRGHOOHUBDQHIMGKYLIRUPW |[YHU KHOD PRGHOORPUNGHW

,QWHQVLWHWHQ Sn UHJQ EHUR U 990 ndWH \N R B MW RALVE WRLREK EY|I
XQGHU nU [|U IJUHQNOD G IRIF & HIHQV. O WI®! IDHIND KPNIDWK BAN \W. DE
KIMG DY RVINHUKHWHU L DQDO\WHQ UHNRPPHQGHUDV DWW
AWHUNRPVWWLGHU RFK I|[U ULVN RFK NRQVHNVHQVDQDO\V |
DQYIQGDV 06% '"HW IU YLNWLJW DW\WEEHDNWDUMWW On
RV IN H UK HWDHPW D L QQVGHD DIYW 18 82%S n U P@HHW DIWDADY GH VW |UV
UHJQHQ VRP XSSPIWWV L 6YHU L .H KOMLIOPERIMMNIUDHU DW VR F
UHJQYRP\P PPRP IDOOHU XQGHW|UUML QKWHPBPHG OIQJUH nWH
nU IU LQWH ULPOLJW DWW VWS&\G HIWB RRPPUHQ GIIDNWE R OH 0 6
DQYIQ G\E UNR PS/WRMLEY WD P Wn D WAW/ IRON. R P WWX GHUDYV KDU
AWHUNRPVWWLGHUQW|WLRROHULNQIPDQW

9DUDNWLIJKHWHQ E|U PLRYWL ®DRU Q J&RWQH O W\Y W\FDER\Y \D/OLOG |
DYULQQDQUQLMDWKL.QQD JHQRP PRGHOORPEYWEBWNX\QBBWWHP

, 6YHDWWWHQ 3 ILQQV UHNRPPHQGDWLRQHQ DWW HW\
NDQ YDBDQ &RFN EHK|YHU LQIRUPDWL E® RWWBWYDQ QLY JV
YDUDNWLJKHW $UQHWDWWHQVH 6YHQVNW



(Q XSSVNDWRQFEQQ VDY D WR BPGIMMDIDEHQ Q J VHIRO PHOWPHW R G
6YHQMWWHQHBYDWLRQ

RL/ ®&°%7 &*®

YYDWWHQ ¥D@WIDRBWQBVWBTDWWHQBRMOX WR@QDHQ >A@
YDOGHV WLO®DUN P HSS B @JGHHEIDW DAHER W |[UVWD DQGHOHQ
DYULQQLQJIJRRPNDGMVDGE Y QQ W /W W H B GIVOWB SO P OLNW
6YHQVNW 9DWWHQOAXWUINQDW DY 6&BMW2IXWWPMQYLIKHW
Sn PV YLONHW L VLQ W)XBHPXOW IS WDFHUQGHUN PHGHQRP
DYULQQLQJYRPWODGIHW PHG B&H/NBEWINBWHW JDY HQ
NRQFHQWUDWPRQVNL® HWW WD P DHIN QB8 MND GNWEIDICHN Q
YDUDNWLJRH@WH Q

)JU GLPHQVLRQHULQJ DY G DGYDDWIMMPBHPOD IV RGM H R NIOLP |
IJlU DWW WD KIQV\Q WLOO H WD WWWD K\& §GB DD G\UDLVP IND LDRD!
RO LXN\DV OMBBIFDRH SUHVHQWDWLYH &R QF3R@GWH Q WNW QY B DAWKZAD
UHNRPPHQGHUDU HQ NOLPDWIDNWRU IlU UHJQ PHG |
VW|UUH LQWHUYDOO JHV DY 06% GIU GH UHNRPPHQGHL
)JU HWW UHJQ GIU NOLPDWVFHQ XBWR LB\ & U K XVONGX BISBINW DV |
VND HQ NOLPDWIDNWRU €DPPDDWSEGLFHGEDANFHQDULR 53& C
20VVRQ HW 0B® UHIHUHUDU WLO©Q NOWPRW HWW WRU H

OHG XWJn QLKWSWOQNNMWHI)L IBBMY G UL QK DWQWD LGDJ E|U HQ SHVVLP
YDO DY NOLPDW NLNOMNRW D@QBEIDNVHQ K|JUH NOLPDWIDNWRU

CHWQWH QD UDW NMWDLRKBOWDY LOQWHQVLWHWHQ PRW YDULJKHWH
NWHUNRPYMQWINGN 9D WWHEHUINQLQJ DY UHJQRWWDNGW HQV LW
6YHULJH 'DKOVWH|PW YRWKRY W U |P BYHQVNW 9DWWHQ

EL s{r¥%l L Et

L QWH QW@ NGB UNRP VW W L G H 9 DLU B NGDLG K H WHFGD W PR Q K\ H U
U TUDPWDJHRH GWHUHIRPVWWLG XSS WLOO nU PHQ KDU VH
NWHUNRPVWWLG 8 W X\ § WWIRAG QWARP V HN Y DWLRIQI UWhQUDP WD
UHJQ XSSPIWWD L VIGYIVWUD GWHQULWHD WIDDWWIFNQIBOID OO
DQQDMQ 60+, DY 20VVRQ HW DO LU G QU H B @IWD VN L O ¢

'"HQ QW D \ML VWIRLAW D J H QG [UWBHINR P ¥ W W LEGN © S\ KMMIOXIHI\Y V nKUD



JRG WURYIUGLJKHW I|U nWHWRK &PV WWILLG N Q DEEISPDWR OYPP HU nU
PHG YLVV nWHUNRPVWW L GP RIGK PYHDAURDGNBWI VIHKYA /Y B M/UWL IRNGQ D

4L G6; @&

5 U KQIY R O\ B AONYX P XUDHHILDD ¥PYPR@J D N W L J KidWWH &RNIRP@ WWLG L nU
3DUDPHWHUIXQRWE REHWIZR DY PHG UHJLRQVYPHFLILND SDUD
SDUDPHWHUIXQNWUREGHWYD UL Q W \FSH OOV UIRNRWWIRGF | YWHIDL J H
20VVRQ HWoQO/n OIQJH DQVHV 'DKOVWU]|P YDUD Sn GH
GLPHQVLRQHDLQYDWWHQINAQOIJEQHQYDNW 9PWWHRGHOOHULQJ
DY VN\ID®®&ODWQU|P DQVHVHR ®VIHUY B REYRPIIEHW VRP
VWXAKWH OLJIJHU L VIGYIVWUD 6YHULJH 06%

)IUMIPI|UHOMHIXDQ I|[UHQNODG RFK GHWDQMHD P W IDIMDORPH ® Q
'DKOVWU|P)|U NIQVOLJK HVDVDQHIRVRQ\NBHEHW RGHQ 1UnQ

'DKOVWU|PVDPW 20VVRQRHSEDODPHWUDU [|U W\G|WVWUD 6YHU
UHJLRQBGHY Gn 91V@HQ lVHOLR QMW U |U UHJLROWYNRIG HOYQLQ

7\SUHJQ

)JU DWW EHVYDUD IUnJHVWIOOQLQJ WYn KXU YDO DY UHJQ
DQDO\WHQ WRJV ROLND W)\ ¥DHIDN RURER VB &G LD W\NM B U N Pl VWW\
WLGVYDULDQVHQ SnYHUNDQ Sn PRGHOOHQ XQGHUV|NWHYV

$QWDDXOEN UHJQ LY D@ MWRMID@EMHUQN W W D UDIQ &UBDPWDJQD Pt
ROLND U H RFKWRIDN BNDW H MEWIHDWKE-RVWIRW 6 Q EH VN UEYQHWVD Y
WLGVYDWEB@NBXUHV\PPHW WL W H@OIE ARG HOBW G HQ
WRWDOD Y DUDWNEAR RN WHHIRU B R WRBHIE DISKHO/NY W UYL J X U
6NHYKHVOMIR W RUQWDPWDJQD PHG 'DNOWWWWY L WUH ROLND
PHG LQWHQVLWHWPDYLARXNFWDUKDOY D' HALW B RHFE& X W\ WDJ KB &
| UndHV X O W DRWDLY O R PE1 Y H U NeD @ UDQYHWN/MH Y K H V8 I DN W R U
IYHUVYIPQLQRNHAY @ ARG \HH Q D WAL Q MXH-PQ VHL W HYQH W WY LPLOH. Q J
9DOUYDPOGHYV RFNVN IUnQ UH YV XOIW BRE \DHU ¥ O WAKFRQUAHILD O

GIU UHJQ PHG OIQR UW DWDML R MM IQRKIAMEX\W V. E|UMDQ RFK PLWW
UHJQWRWWD OD Y'THDRN WIS B M WH W ¥ DDONGWR/UW L O R F K

5HJQHQ IUDPWBWRIERGQ @OVVRQ MIUDDWIM Q6P H G



VNHYKHWVIDBMRUOHID KDU YDUPNQWREKBWPDWIDNWRU
S8WIRUPQLQJHQ Sn UHJQHQ SnYHUNDU LQWH IG® QVRO/OWOL JD
QHGHUE|UWR@DED DENXPXOHUDGH YRO\PHQ IUnQ UHJQHQ |
YDU PP RFK PP UHSHNWRLYWUHJIQHQ )4 D PUMDHGHI)
VDPEDQGHW DY 20VVRQDHAMWXP® Y RODFBHDUI GHIPWPHR DK Q

PPI|U UHVSHNWUYHRHJIQHQ
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JLIXBHIJQ L DQDO\WHQ nWHUNRPVWWLG RFK nU YDUDNWQJIJKHW

IlUnQ 'DKOVWU|P PHG VNHYKHWVIDNWRUUHJIQ IUnNR 20VRRKQ HW DOE
U RFK F EORFNUHJQ

)IJU DWW HQNODUH NXQQD EHVNULYD RFK GLVNXWHUD UHJQ
'DKOVWU|P RPQIPQ@DV VBP &U6 RFK EORFN DOWHUQL



EORFNUHJQ 5HJQHQ IUDPWDJQD PHG 20VVRQ HW DO )

SWLIUWHOPNRKOVWU|PVRYRO\PNBO®BSOLFHUDGHY L GHQ [|UHQ
DQDO\VHQ\PUHILRQDERIOD FN X P X R 6 WPDHAHIE J GIHVWYHU KHOD
YDUDNWYLU®NWW @R FNBH G RMWRW DS DRKR VP EHF U H J

SURILOOLQMHU

,NIQVOLJKHWQGOLDEPMFHNO DY GHEPQSEWMDNIMHHRE&HR DQDO
DWWXGHUD KX IDFE KX O H REFEBVW\ROYRBHIMPCIHVG HY PHOODQ
UHJQHOWD IMBUWEORSSHYWXGH GHIGH DY ULRYEDUDRBIGHIH W
+(&5$6YLVID|GH RFK DFNXPX-OHRMD O WWOARD S X VBYROIGDO L Q M H
SODVUAIR | L 0DQ QVHUERHYIJ VRP JnU [GHUQRWUDWLOO V
.RSSDUOXQGHQ 'HQQD SODWV YDOGHV Gn B/M\OX & B U BGHN D W'
DYULQQLQJIMRPIUOG®E QDI FHRMIRD R P Un G HW HIEXWBIENWJ XU
RFKDQ VHV L ILIJXU

Yz ML
/

¢ 0

N 22k
LB =
AREVALS

g

ﬁ\ e

S )-J

-

S

1

N |
e
Zk

i

€7 4
% Profillinjer

L =~ [ Forfinat omréde

0 75 150 m Kopparlunden
‘—1‘—‘ [ Avrinningsomrade

= g
/ ] Avinningsomréde
. [ rorinat omrace
/ < Kopparlunden
1 2 km =) Modellomrsde

1 | = Randvilkor

JLIXBURILAPDLEMHINQA|GHDRFK DENXPX®BPYWDSBIYVKQ\WYNDUWD 2SHQ 6WUH
4*.6



$1$/<6%9 g9(569b01,1* )5¢c1 02'(//(5

“IPIJ/UHOVHQ DY |[YHUVYIPQLQJHQV XWEUHGQLQJ RFK GMXS .
5HVXOWDWHQ PHG YDWWHKQIEWPS ISY |[YHQ \EWRIP/OL JIMEY RFK +
JHOQRMVWHU PSSO |[WQWWHQGMXB KGGNHWH IWHIEOH R HEERW W
UHNRPPHQGIDWLR® JHQRP DWW DWOW HUGPOWE WQ U WRN RP
YDWWHQGMXSHWUWR WWH LU D P WHRBR WM DWIMRUPD WLRY VREP VW |
RFK PHGHOY DGV NIQDDYXCEGD U GWIY F WNWHWOPHDX DY GHW WRWDO

)]U DWW WPHWHEDP i Q J H QWL X WER BIBEHFIHIO @ WHHE PHLG VMIOY
U D V W HQ DFR{DEDINEHI/O®NDWSE O O HW WOHI® B M WDH U HOVDAUHI B Y BVGDRAVL V W
VXPPDQ DY LLLDNVHAWH EDR MIVQY IDWBMH Q |\ G @ G/ WD M WEDEG/HW H @ FIHWDHD
Sn [ PUHD Y DWW HQDNO/OHED G L Y WRMUDGDHRP BHIEE VDWW In X W
DQGHOHQ |YHUVYTRADW R PWIHQ@BIRE PRGHMP)Y D U
NIQVOLJKHWWXEHU\Y GRS E BDYXQW FHQW U X CRFHKW. KDSD H C
VWRUOHNNEN



5(68/7$7

)] UDWW EGIN®DPDVWD |Un YHXGMIOCEZIL@HBQ VYIPQLQIJHQV XWEL
RFK GMXS|PHQEDQG RFK G HMWHD QMIHHNVGAB/GEHJOHUQD XWI|UG
6&$/*2 /ILYH RFK$6(BPI|{UHOVHQ D% UHMWHXOMWHDUDN/GQ i [&IDVQ

GHQ DQGUD IUnJHVW IO OS)LYGHHNID K HEHHOGWEDD O M MRIBMH D QD
EnNGH JUDIHU RFK UDVWHIWY X O DVDQN S(@OH\OME DMVXOWDW SUH
L DYVQLWW

6.,//1$" 0(//$1 )g5(1./$" 2&+ '(7$/-(5%" $1$/<6

)JU UHVXOWWWHQ ®F KRHGHWBDBQMIYUPBWY GBWORUHPDOD YDW
VDPW YDWWHQGMXSHW YLG 'MW PO DYV Y QREQBHBULMDIVW L G H
IYHUVYIPQLQJHQ LQWHSXDNMWE H W VH@ XYQ &M IMQIE &8 XWDQ
VDPPDQVWI|OW®I QR DI GHV X S WINY FARFPH-BE\M Q@ GHU KHOD
VLPXOHULQJHQ

9D W W H QUERWPXISHIQW |[UURPU GHQ I|UHQN /DEW D@D O\D/REFKX S H Q
GMXSH® VLPXOHINYYGHQVGHWDOMHVDGH DQRO\VWQOO

(QV N L ORHYDEBCHU VY I P QLW EH € '€ Q L PH ONDEQ VIHE DUD SAMQLQ/DV D
XWEUHGM|QJEBW PD[LPDOD YDWWHQGMXSHWIMIHABWSHQ GH\
YLVDV HQ V N LGHO®D DG HPGNGDIDMH XOBAXQ FWH QL QDN Y \GODQN
GHWDOMHXOG@HVEUHGQQ LOUIRW VW |[UUH ||6NG6 QQEHMIO MH U D
X W E U HYA.QIDYJ W\ G O LG DE/Q\GXOW BIXHG QG BQHIQUBIYNODGH RFK
VLPXOWOX®IGHQ GHDNDIDEWHBBEMWY URMHQNODGH HWDO\WHQ |
PHG RUDQlH RFKUDRBHQ/ GXW DO M HIWDXCWERHE QLOQDHQ U VDP
11U J\HIPME EOMMRW VRP YLVDV YXW BW R GRGHGOGEHTOOL N D
DQDO\WHUQD|MHB¥XMWPYNEMQLWH ROLND SODWVHU L GH RO
61UV IQRAWHIUEDWW XWEUHGQLQJHQ IUnQ GHQ I|J/UHQNODGH DC

VLPXOHUL @MW B 6 QVE®HDIIDWDN @ MIPIG I \WX U
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JLIXWUDWWHQGMXBMUHQQ VOXWHW DY VLPXOHULQJ GHWDOMHUDG DQDO\

%DNJUXQGVNDUWD 2SHQ 6WUHHW 0ODS IUnQ 4*,6
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JLIXU9DWWHQG MMBY UHI® P D[GRMNDW MBWMXEBG DQDO\V EORFNUHJIQ PLQ Y
%DNJUXQGVNDUWD 2SHQ 6WUHHW ODS IUnQ 4*,6

Utbredning detaljerad
¥ 100-8rsregn

Utbredning férenklad
™ 100-8rsregn

Utbredning detaljerad

och forenklad
™ 100-8rsregn

JLIXBWEUHGQLWMUHJ@GHQ I|J/UHQNODGH D@DPX\OHQY LROWBGME GRHFW DOMH U T
OLOD WEUHBRQVYQRPPD I|U DREOOWWHUMNIUXQGVNDUWD 2SHQ 6WUHHW O



5HVXOWDWHQ DIYUY D WWUHWDIWDHSE ® VDPPIGWUHQ GHW VRP
UHHA@YYHUVYIPQLQJHQ Y| GHQXNSOIDG 6 HRD [LPDOD RFK VLPXOHUL
GHWDOMHUBG H\VHIDN\EDY RFK

SWEUHGQLQJHQ Sn [YHUVYIPQLQJH®@ IIjW VW [fUUNH U HENGHDW U V U
DQD O\ VHW P [ LYFIDVOW H QUGIP XGH G G HW D O M H U\DVE R UD X\ B UNHHGD IY
ILJXUSNLOOQDEBWEQIHGQhQY U HIHMHMDQ GHQ I|J/UHQNODGH DQ
VLPXOWOKX@JIDY GHQ LGHWDOMBXD G H
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Vattendjup
[m]

0,1-0,2
02-03
03-05
05-10 '
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J)LIXU 9DWWHQG MX{BY UHI® PD[LPDOD GMXSHW GHWDOMHUDGH DQDO\V EC
%DNJUXQGVNDUWD 2SHQ 6WUHHW O0DS IUnQ 4*,6

Utbredning detaljerad
I 200-3rsregn

Utbredning férenklad
" 200-&rsregn

Utbredning detaljerad
och forenklad
™ 200-&rsregn

JLIXUSWEUHGQLWMUHJI@GHQ I|/UHQNODGH DDPX\OHY LIOYBGN B GRW DO MH U
OLODXWEUHGQIPPD ||[U DEDO@AMNUQPOQGVNDUWD 2SHQ 6WUHHW 0DS IUn



OHG YHUNBNWHW OD\HY, 6/ WERWDWNAYVFWVLN IUDP RP GH ROLND
YUnQ VW DWY.NW WNHYGRIRE B W GHQ I|[lUHQNODGH DQDO\VHQ .
YDWWH@@GRBNSPOI RFK VOXWY UG HIQ DUN\WHEDQ UGN @B Q MHUD G
NUVUHJQHW L GHQ I|[UHQWOD @D YQWONMB G NMEOSHWGH P RI
GHWD OWHDWDGHY LG PD[VMRMKSH P I|U VOXWHW]|DY VLPXOHUL
NUVUHJQHQ EOHY GHW PMD|LP D G RUFKHSHRD PBHG H
PD[GMRBEWLPXOMOX@HW DY GHQ GHWDOMHUDGH DQDO\VHQ

SWEUHGQLQJHQ DY |YHUV GIRPQ LGHW QO M FUAD| @ H YD QNDHDQ V\HHY L
RFK 6WIWWEUHGQLQJ DY |YHUY VU BGQUR@EI HSH R DAJHMMOMHUD G
6BNLOOKXMELMHGOQQIHQ ||[UHQNO I G IGHD/D IV @ RIEKS HW D O M H

N> PRW VY DU DSURH HQW H QKWW H[JUQ H QPRERWVYDUDQGH
SURFHQW H Q KnHUW i bl W{IHEQH O O

7TDEHGW@WDWLVWLN RP YDWWMNDPAMNXE DYN®HQ I|[UHQNODGH RFK GHWDOMHU

Férenklad Forenklad Detaljerad Detaljerad Detaljerad Detaljerad
100 200 100 @lut) 200 (lut) 100 (max) 200 (max)

Max djup [m] 8,43 11,32

Medeldjup [m] 0,32 0,33

Standard- 0,32 0,33

avvikelse[m]

Summa av

vattenfyllda

raster [antal]

Yta av

vattenfyllda

raster [km?]

Oversvamnings

utbredning

totala ytan [%]

.b16/,*+(76%$1%$/<6

)|U DWW IEHVMBUMNYQQUDIJUGHY HQ N QREGBIRHG/ VYYHEQGH S
ROLND VWBH\WHIWDWHQ 1[U 1UnJHVYO|@OQMUQH QVIY n REVSINWO M @
VWXGHUDGH UHJQRIRX YrDUN B HG @



)O|GH

)O|GHQ | pWHNWIQHQUNLQG SUR MIOMDUD MWW VW|UVWH®QGH InV PH(
%ORFNHU PLQVWD 10|GHWJIDYOBKOVWR PR HN  IWH.IDQ 61N,
U L O LWNDREBBOIRFN)O|GHVPD[LPXP XSSNRPPHU Sn ROLND W]
'DKOVWWBBHIQHQ XSSNRPPBILPDOD IO|GHW FD PLQXWHU
VLMWOW HQV LW H\YEBDYPPY PP ERDRFNUHPQIOWLQ L VLPXOHULQJF
DOOWVn YLG VIOXWHWPDYLBEBQHW PLQXWHU HIWHU
LOQOWHQVLWHWVPD[UPXB+,|WHHQBWWNU GHW D[WWPVH HWW O]
IO|GHRLQXWHU HIWHU WR WDO®HI O (GAHWAS BHP XYRO/MONDIOW H W
PDLPXPHQ WQDJQHULQJ L IO|GHW L IRUP&DBYUHQ@RS®DWn VHV |
)JU GH DQGUD S/UWHRJIL O PALHOWI IDUQRDGH XW PHQ PIWG DQGUD V\

SURILOIQLIDMBHW VWSURH REKQMB HW PLQG GH W IIRIHQWOP & 8 H
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YLIXU)O|GHW|@HUIWALG SURIL® QESBMIHQ W\SUHIJQHQ PHGNWWHUNRPVWWLC

JO|GHW YLG S$SWRIhOYUGMI®HDQY Sn VDPPD WUHQGWHJIQRB ||U
JO|GHVPD[LPXP NRPPHU QnaRWUW IQHIDMHPH MJMWJI © HEO
&' 6UHJ@HQ RFKNRPPHU IO|GHVHPD RIPXPWHU HIWHU DWW UH



LQWHQVLWHWGPm[ LPHIQHWNRRB I0|GHVPD[LPXP VDPWLGLJW
LQWH Q VILRWANWYE B JHDOHRW N KB UHI@WGHVPD[LPXP HIWHU DWW UH
60+, UHJRBWMLWW IO|GHVPD[LPXP PLQ HIWHU DWW UHJQH
LQWHQVLWHBWHRDKYPXP WYV HWWX DR I8 D-O,W RDQHW QXWHU
HIWHU WRRXRENDRPD [VRREVEHUHIUQ U DVWRENEBU HWW ORNDOW
PDLPXP PLOQX¥XMWHU GHW P DI[UP DDV UGHBIHW*UDIHU |YHU
IO|GHW YLG GH WYn DQGUD SURVLIQOV QM XWOQ 6 NSHEXEBQE UOD JIL
NRPPHU VHSURHDODBRYRHOG N HQD 8 hRIFONDGH @ | VU1 @ REHK JV W
YLG SURILOOLQMH RFK VERG@DJDW YLG SURILOOLQMH
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JLIXU )O|GHW@RYHU WLG IUnQ S¥RIUGQ LW HIQH@& PHEUNWHUNRPVWWL

$FNXPXOHUDG YRO\P

'"H DFNXP XORQ\PGHSPOW S URIGOIQUQ MW HIQYHQYDU DWW GH WUH
UHJ@®®D QnU VISAPD YR®\PD PLQKLQ L VLPXOHULQJHQ
$FNXPXOHUYROMRHBUIQJUH WLGWWW E|UMDOH® IU VHGDQ
VQDERBKWHW VW|UVW DROXRRBHRNDWIQHWL@OJ VLIPPID XSS
DFEFNXPXOROMEBHA GH DQGUD 'D KF\WWX B RFG NERI@WREQJ QHUDU PRW
VO XONWHWLP XOHURQWIDQ PBIQ N @KOWLID DFNXPRXOHUBDGH YRO\
I|EORFNUHJRFAN I|U GH DQBUBJOKQMWW A QU



P U RFK P U 60+, UHJQBEHUID QnJRW IODFNDUH VYV
RFK VOXWDU Sn HBR YRX\WP
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JLIXU $FNXPXOHUDG Y@OWnN® SURILGGEQMHUHJI®ERQ PHG nWHUNRPVWWL

'HQ DFNXPXOHUDGH ¥RWOUPBQHQUY L &D3U R MPPADRGMHRP GHQ ||
NUVUHJQHW PHQ YR G\ H.IQHQVOWIRWHFPPBU PDQK
'HQ VOXWOLJD DFNXPXOHUPDGH ERAMHIQMW RFK [|U GH DQC
'DKOVWU|P UHJQHQPIW GHQ P U RFK P U
60+, UHJYBWWDU Sn HQ FRA\PXU'HQ VODWRXPXOHUDGH
YRO\PHQ IU OLNW 90 RGHOR ¥ QR W LYL GE BORIDO OLQMH
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JLIXUSFNXPXOHUDG YR®DIPPQ SWRILGESBQMHUHI®ERQ PHG nWHUNRPVWWL

SBWEUHGQLQJ RFK GMXS

9DWW H @EMXOSMBUDGHWYNQ PFPDGPHWR GV R/R. ML DKS IHW W
VDPW 5HVXOMWDQ HSEBSNOLSISWBWW HQBBOSYBMUWKNB®HQ RFK FH{(
VH ILJXEK YDWWHQGMXS XQGHU PILOWUHUDGHY ERUW

*|OODQGH YDMIW H/QB NGB HINMY U BYQER) UJ L\OMH.M®D QDG PHOODQ
UHJQH® PD[LPDOD GMXSHW |WP RFRH®HO GMRFHKW 1|U UHIQHC

RFK PGIU UHIJQHW KDU GHW VW|UVWD PDWPBIWODOR FK

SWEUHGQLQJHQ EOLU WMJRHW|UW GG BB RFHE
UHVSHNWLYWHJRWY DWWHE@HW IU PLQ®& UV W YROE&IBGQLQJ KI

'DKOVWU | RFGUH XQWHEQY HGHUL GHW VW XGHUDGHIRPUNGHW 1U
U RFK U WDERGR ILIXU
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B 0,90 - 1,00
B 1,00 - 1,50
B 1,50 - 2,00
I 2,00 - 3,00
B 3,00 - 4,00
.| I 4,00 - 5,00
B 5,00 - 6,00
M > 6,00

JLIXUOD[LPDOOWWHQGMXS L .RSSWHOXBMAVODY QP$ESYLELQQLQIJERRUNGH
VNXJJQIDPRSSDUOXQGHQ RFK &4DQNWUXP GRMDQWD 2SHQ 6WUHHW 0DS IUT



9LGQDO\V DY Y DWW H®GNMS DWW PW [BAMUSHE [UUH QIU
LQWHQVLWHWVPD[LPXP NRNLPHWQWDHGIMUPIHIO O BEIRWQVWU [P
PD[LPDDWWHOSMXQHIJUD FP KIDE H\F DOWSE S ® KDU

HWW PD[LPDOWPGRBXS SKiDU HWW P D$nP DRIMO BIMNISI JQH W

RFK 60+, UHJQHW KDU OLNQDGH PD[LPDOW GMXS PHG

'"HYLVORN VN YLVV VN LROQL@BDEQE PHERLYQSIURF DQIMEHR K H W
'DKOVWWBBHIBWEUHGQLQIJHQUHIGeW ILDY \WDQ YLONHW IU

PLQGUH IQ I|U GHHDQGQDP&'G VW |UU K HQYRW KDORFMNQ XWEUHC
Sn WDEHMNQ OO QDGHU QD LR ¥ BWENSNEIYIOYVI RFNVN L ILIXU

7DEHOSWDWLVWLN |[YHU PD[LP DOV YWDHV W H Q GMXISTHQVIDW WLOO RPUNGHW
FHQWUXP
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JLIXUOD[LPFOWWHQGMXSHQ L nRYIMHI@R@OHQDSESYBLQQLQIJVRPUNGH E
VNXJJQLQJ VDPW .RSSDURNRDGHDQ REBNINXWGEGXRDUWD 2SHQ 6WUHHW 0D
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) U n®H V X ®W DDA \VHQ |[YHU |[YHUVYIPQLQJHQ PHOODQ GHQ |
DQDO\WVHQ YLVDV HQ VNLOOQDG L |[YHUVYIPQLQJHQV XWEUH
JHU HQ VW |UU KB \WBMENGQERTHQUHQ N O [ & H DDOQIMWON X ISQBIR PUn G
RFK I[JUHVSHNW UYH RFEHMWG 8 WQ OWHDWDGHQ YLG
VLPXOHULQJHQV VOXW YDHVS\MEWHGHEIG B 0 BRYHOSTHI/)
DQDO\VHQRP VWDPPD VW R BNMVR EGEBBO-R(GH & PRCDGHV D
lUNQ 6&$/*2 /LYH YLONHW J|U DM\WOW R ¥ NIDERW FoRHE B D BB U ¢
MIPI|[UEDUD

'"HW IlQUOWVH UHSUHVHQWDWLYW DWW MIPI|UD GHQ I[|[UHQNODGH
IlUnQ GHQ GHWDOMH QDE@EWIHSGS BEW MQ GUVGVHI GnlLEDXEHW YL
FHOQGHIPDP XOHULQUWY® IGHHRI|[UHQNODGH DQDO\VHQ ILQQV
PHG XWDQ HQGDVW UHVXOWDW HNH QX OW EBWMH G K & HRID QW V\WIO))
GHQ GHWDOMHGDGH@®EOBO\WHSUKMVHQWDWLY MIPI{UHOVH PH
DQDOGVIH®RHV VDVERRDLS/ DY UH\GXOWDM SO COIMUGAEN GHW
PD[LPDOD YDW W HQIGWKSHIWW VRP U

6WDQGDUGDWHWWNHPOVRIG SHIMXWHQGMXSHQ YDUIDHUDU 1UNQ F
YDW W H Q'GINDX § H\QDAPRU O H N MR DIBHODQBMIDVQIKE@ UG DY YLNHOVH Q
PHOODORFK PGIU RPDPODMXIIHW nUVUHIQHW RFKUCHMQHW DY
GHQ GHWDOMHUPR|GMW { DEEWRREDOGMXSHW RFNVn IU L VDP]
VWRUOHNVRU®@LQ D ®D\DD D QERHFWNDMU/QHDQ THNUX G H WROFRE H P D O D
YDWWHQGRI XSIWVEHNWLYH P K|IJUH L WDEHIDE YNEDGD BB
GH HPW WHDWWKXQGMY DHMRBVH L 6&$/*2 /LYHVRFQ N L6 GD
UDVWHULRH@BOK Bn E\JJQDGHU GlI@OW\WM Q NI G D XD LY U MDIH Q
YNOIW VWIQJHU EQOER\E QHYL WHDQWVWAQUIGW PHG HQ VWRU YF
'H K|JD PDBMXSHGH I|J[UHQNODGH D QB 8UHVN@BVNIHWE MOF|NV InQ
LQGLNHUWWDVQEMD UGDYYLNHOVHQ [UnQAVDWQW 8 VWXDVRY N B Q/OH Q
YDULWR DWMUD FRWGAHE[WWBPYDWWHQGMXSHQ VRP XWLIUNQ
'"HWWD KDU L QW HV YWKRSMRDVL J [HJQ GK-DQRHCPVID K Bl 1 [| 1 IGHRRGEHIDWD H Q
PRGLILRIRMIWYDWE&SW 2 /LVHDWW WD ERUW KnOUXPPHQ I|U G
UDWVWB O HUQ®EBRUW KnOUXPPHQ 'HW JMRUGHV LQWH KHOOF



$QOHGQLQJDUQD WL O OXBAE WHGEH (MBI W R BOQOHEEHH RO LNL
PHWRGHUQD RFK PRGHOOHUQD IU DQWDJOLJHQ KXU GH EHV
6&$/*2 /ILEHUINQDV YDWW Q BWM U UHDQHG A HFGH WWREEM @ QrHL\W N H
NGI®NISXQNWHU RFK ULQQHVUXQING\D BHQVUDQQYIN@Q EWVN UL
lO|GH RFK KDME UB@MMHQYRP LQJHQ WLGND \HSH WD WQWR P
HQ ORRWIEHJIJUIQVDV LQWH DY GIDIGEQUPR P @RI I $QQHIMU
EHJUIQVDG NBSHFEEMN WYL WW QUHDOWH |YHIHORP GV MQ
U|UHOVGRFIQ P PWGL |1 XV L RQINW DA IHROWMD W 'W W QHWY U|UHOVH
LWUH GLPRGKLRQGRBYNBUNDWBRMQRFAKNKNMWIFNDQ PHOODQ
OnJSXQNWH

1nJRW DWW QRW H URWELGH k3 GRLIXBHRY HDDUIAY X OWDWHQ 1UnQ
6&$/*2 /LY H DVHWHY L PHGDWHYLP XOH UL QI$/6/ D W H KD +«F&JRW
YDWWHBQOGHGEGQLQJHQ WLOO DWW GHW LQWH P XOQMILIRE@I M Q W W (
+(&5%$6 IUQMIQG 5DQGYWDON KUY GUIRGIH HIS\WKW NRQVWD QW YIUGH
YLONKMWUK IQ GKIMEBRWOI QDG QVHUUIQJP RGHOROINQ| Y LONHV
E| Y DWWYIDE® WHD WM YWLQD OnJ H Q APP  LODOONGRYMHON. BRI QG H

YDW W H (DGCODXBHDWL W\ E RUM [UHOVH DY |[YHUVYIPQLQJHQV XW

(Q VNLOOQDG PHOODQ DQDO\WVHUQD VRP IYHQ WDV XSS DY (
ROLND OnQJ WLG DWW JH|QRIR) NUID G HWMB BINLH D MQN BNYD QnJ S X Q
JHQRPI|UDV Sn PNEBRDGRMKDOMHUDG PHG NDUWHULQJ DY PI
YHFNRWWD IU PHG XWJn®H & SYXIQNDV DIW MIDQB\QR ¥ B US Bl g VIDQ W H
MIPI|®BIG WLGVnWJInQJHQ & Ve MMVDIIED B QERAKRERMA ¥ VBRUOHN H Q
RFK NRPSOH[LWHWHQ DY RP UH®@HWW VYR/P | NINDD DOQIDD00 WHHU D \6 & ¢
GIU ®DWD UIHGD Q¥ BV H QWROULWW U H W L B R G HIBVBYIE | Ul DD
DQDOMVH{@$66MIOYD VLPXOHWQQG-IBEHELBRGHIQO [YHU HWW VW|
Vn VRPULQQLQLV&RWN GHWMH N W7 E G Y b WRIMM\ i QGEHE GYLH W Y L V
LQWHDYD UDX@W®H) YDO DY PHWRG E|U XW JrQ MANDDV W I WGQ Pl HEG
IO|GWWWHQGMXS RFK XW E UHGHUL\QURIUH OSISM & H YFYVIHQO O H U
EHJUIQVDG HYPHPISVWOIWMYH HQ GHWDOMBYBQBWMEO\V J|UDV
IYHUVINDUGMHUL QY HYUNY IPRQUQJ NDQ VNH JHQRP LGHQWLILHU
HQIUHQNODG

$SWW XWI|UDFKQNRB QWM N Y H/QV IEEIOQWAB YH @GDNVRIKW U H G D
DYULQQLQJ U|U VIDXQRBR DB WWHH® LQGLNDWLRQ Sn YLON



NDQ/DNWN\IDOOHW U GHW R/FNHD B BERHKDIQXN DOWQ\I H
IYHUVYIPQLQJHQ YD'DRUHS\W D@L SODWRQVRNYPQVHU VR
IYHUVYIKQUQU H[HPSHOYLV HQBWDBEDOBRW S ¥ RFWE BRYJ H

K| JWD WWMIHWL QW L QO nENG D PEHMRICHBRQYBOWLRQ RRFPKDWWHQ
ULQQYIJDU WHX PFREGIMWDGR/HEDSH NKVLQIRUPDWKR Q (RIS HOV RHFW
YDWWHQGMXSHW YDULHUDU PHG WG RE X QQWH HVEWSYNR /D ¢

(Q SRVLWLY DVSHNW P5$® DWW P@MREBGRMQIDQGHW DY HQ C
DQDI\VDWWW GHW IU HWW JUDWLVSURJUDP GIU WLOOJIQJOLJI
PDUNDQYIQGQLQJHQ E\JJHU XSS PRGHOOHQ )JUGHOHQ PHG
IDQWPIWHULHW IU DWW PRGHOBORUEHOLU HQNODUH DWW UH

‘DUJHFKD RFXODPGKN SNSHNDU L VLQ VWXGLH GIU GH D¢
GHW ILQQV HE&HMNHWXBWQDV WLOO I | UDW WO LIKHRW IURB P N
XSSPIUNVRPECHWYIRFMBMGEHW LQWH ILQQV LQIRUPDWLRQ RP
JJU EHUINQDYUR Q QBER NKX® HQ WMDL B Q R QU DFPLRHAWN D' W

WUDQV SPRKQVHQ QDFNGHO PHG SURJUDPPHW

(QIYHUJULSDRPOHVWIQORHQDWRFK QDFNSHRDWDPNG LLRHUROL
DQYIQGD L GHQQD VWXGLH 1|U ||UGRIN'D/G& YR+ R B6WRBROMHUD
YLVDV L WDEHOO

7DEHQP@GHODU RFK QDFNGHODU PHG SURJUDPYDURUQB5%6$/tA /LYH [|U
GHWDOMHUDG DQDO\V

6&$/*2 /LYH +(&5%6
J)IJUGHODU IDFNGHODU J)IJUGHODU IDFNGHODU
6QDEE 2VINHUKHW L H )nU XW IOHU Y| 2VINHUKHW QU

$QYIQGDUYIQO

9DULDEOHU I|U
PDUNDQYIQGQI
ILQQV L SURJU

DY IO|GH RNIQ

%HK|YHWY OLFH

[IYHUVYIPQLQJ
WLGVDVSHNW
2SHQ DFFHVV

*HU IOHU YIUG
YLNWLJID REIG U
NRQVHNYHQVD

LQWH NDQ XWI

JUIPVW JMRUG
VLPXOHULQJ D
OnVWHB WLO @M
O1JJD WLOO YD
WRSRJUDIL

PDUNDQYI®BQ




)JU DWW J|UD HQ PRL@SW XS IOKM@®IEH U Q DV R KPRGIYOFHWRGH U
EHK|NDO L E'd FMNDEXQDHOIMHIY |[YHU HWW RPUNGH GIU NIQGD SD
VN\IDODWW EIWWUH YDOLGHUD UHVXOWDWHQ

.b16/,*+(76%$1%/<6

OHG GH ROLND WNHLI@®QOEGRDX/P X O H UPDRK YGROX'BH QVIRIGHY
LQWHQVLW HW VY P\OWIHBWPY IRQRPP DY XWEUHGQLQJ RFK PD[LP
6NLOOQDGEHRRNDYWPLQ QEIPWHE VLI Sn VDPRPAK VIWWUHUQHQ
$QOHGQLQJHQ WLOO DWW | YUHHIMY FPHOGL @ MABIDE/ @ WUHNDWDPWDY HP 14
YDUD DWW PDUNHQ U PIWMDIN I9QUVRHPDEGIIQUNR WRHUG DY GH!
VRP IDOOHU L E|UMDQ VWIDQV LRMEMW VWD HPHRW GHLD 6 L\GW DWW I& €
WLOO DYULQQLQJHQ

)UnQ REVHUYDWLRQHU DY WKHDIQ CPHNVADIEMID WE IUNDIN W IURCHLWI W
UHJQHQ KDU L@WE Y 0RMMMWRO[H 'HW KDQGUDSWLMD®'V DWW
HWW VBQ/HOW [MWHK®W\VIHU K|JUH 10|GE QDY DWNEHWDNDING 9D U D
PRGHOGHYXQ@WDWHQ VW|GV RENM BIYW WDHOBXO \G B WWREAIWDP
VDPPD VORXWWDWWLIDVWH YLG VN\IDO ®WDQIRHE HQDWW DQ
VNHYKHWVIDSWRWHRXOWDWHQ DYPORAQQD W\WKBL& &'|6J
G\QDPLVN VN\IDOOWYMDOMY YSW@MHD| R &I N H UBKH WHRU HJ Q

BWRUOHNHQ SnDWYH DXROIQWERBKHIQHW 1UnQ 20VBR®, HW DO
UHJQHCROLNBYUBLMEWW L QW HJ Dn Q GLWENPW UB ® VB PFAHO® D Q
GHVVRFN YHUNDHJEOHQ EHMH RUP®OCEEPXPJ PHU I[UVNMXWF
UHODWLYW WLO QPXWNHUWH-OQNWNVEE WM PFHQDY RFNVN HWW OF
PDEPXRIWHU W RR\DD DEXEREWEHDN LQWH || UUGIH CHIYWLD [V 6
HQGDRFWQIBQH SODWn L 10|GHVINPOUPODG 16 IHAQHID | NG H@YJPID [O | G
Sn IU LQWH NIQW

60+,UHIM)ADUNDQW PLQGUHHQQYBRNMW U |P D QDWW Q D®& DV W|P
IU Sn VINUD & LWRAIINRQVHNY B YVDQIVBXEBNWHQ IJQVEBW IU D
VW X B BWO5 H U WNHD W W D AWFQIW@H O X S S V N\ WSWBILIGNIBI QY
XQGHUVYNDGHWD MIPHUMWORH & 6CGKHLUEGHEY HWIDIXGUD VQGDQ Y
PD®&H OO HYHLQMIBIWE\AX In HWW RUHDEIUW ND g NW &HF EIQDUD R W
HYHQWXHOOD nWJIUGHU |YH D GLWYRIQR/R ROMD DWRF HBOPHR B W [P
NRQVHNYWMBYHRP UHVXOWDWHQ P HIQ®WIP &1 RIOLLQNIDDFYH W R G H



UHUQW H QW N IWMHNHHUQ DLW U B VEXWD\WPIWJIQHQ IUDPWDJ®DFRMVBO+, IU
PLQGHW YLVDU RFNVn Sn KXU VWRU RVINHUKHWHQ IU YLG Y
HQ G\QDPLVN RRGHNO G SBNNBID \R EWWEN MRPVD Q I GMIQHW
PRGHO®WIGNYHUNDQ SrGHKMI RO W RQWHW PHIPUWSIRODRGDWRV HO C
QIUPDVW YHNQXOKBHHMHERB QX Q WIHQH® VW XUGILIK N WV DD UDWMR U
SNYHWBMDRRGHOOHQ

7URWYV VNUGOQPEHGOD Q RONDNWHEMMRFNUHIQHW IUNQ 'DKOV\
60+ ,UHJQHW YLONHAGLUN 8 EGHA&E RU QP XPB KOO NEHHIRPHD]

JHU HQ WRWDQWMRONN\ELRHFK 6BFHIQHQ HQ YRO\VP Sn  UHVS
PPVWRUOHNHQ Sn EQBBVPBNMRKPGH EORFNK 60+,

UHJRWF® WV IFORFN RFK B0HJQHOXWIRFK 'HW EOLU GRFN
VNLOOQDIANXEX®HUDGH YRO\VPHQ PRFXODQ UHJQHQ ILJXU

1nJRW VRP LQVWHQWMX GHIR\WE WI/QID O\VHQ U YDUDNWLIKHWHQ)\
IYHUVYIPQLQXYH@DUH VWXGLHYUDWUNDNOILE KGHEIPW QONDUQ QD VW
9DUDNWLIJKHWHQ UHNRPPHQGHUDV DWW YDUD GHQVDPPD V|
DYULQQLQJVRREMG PIRG KKOW HEERXOHULQJ RFWRKVDBJQ
VLPXOHWDUW VWKL G7TURWY GHW YWW R B@WYMW LOYGHXWHW DY
VLPXOHULQJVWLANY IRQWODUDRBMXPXOHUDG YRO\P

JUDPWLGD VWXG XMW M N & ENDHY N ¥ QIO H UHIU D € GGHYAD G DN WD UK
GHVV SNYHUNDQ VNXOOH NXQQD VWQXGHD DY NVDRWH KD W R Pn WG
L UHJQHQ L G HQQ B WNDXG DN MD OHDD B IRFOODWID RW\WEBGHU || U
DYGUDJ I|U OMQGU@IXWIWUPQLQJDU Sn UHJQHWHIY RIFNVN L
WUBHJQ VRHAMRRGHQ I|U JHQRPV QUYWAY QEDEYLMU LR E K OKX\UH &/H
WDV VIWXP OH YDUD XQ®&HUWWWDQWD DWW

)(/.b//25 2&+ $1'5% )$.725(5
+(&5%6

ODUNHQ\E WViK H MWD\ PLEERNY HDNDUQ QLOHBQGHWDOMHUDGH D¢
YIUGH®D 0D Q Q LMRIPV \BHI\CD 6 % E | UHWHW MR BRI YW &HP H U

UHSUHWHQWYXA®OM NDOLEUH U H®I NEMHEKIED HYURY XWI|UV HQ
NIQVOLJKHWVDQDO\V GIU UnKHWHQ IQGUDV I|[U ROLND PDUN
UnKHWHQ VRP JHU PHVW "BIMS K Bl UMRIWENS h YIR XBI CODENEDADD L



PRW DLQUCH WAQ MOW®XGD 8 G U DY\LMEDNX O WDRV HWnRG | U
NDOLEDW®WDRQ@L QJ\VIW E ®EAERWL O O QDREIHUPDOW |[YHUVYQWBLQJIVG
I|TUIQGUDGH V6Q LFAOQO/QOSEBRBNIID NHQ WHB/SKQNWDOD IO|GHW VN
VHWW |YHU KH O/D V L\PNIOCHQ G HIJRY B W @VOH VW R U D

(Q 1D N VBRWHDUILND J LQRIGIGEIWDNLOW QIU PRGHOOHULQJ VNHU |\
U GHWWYH S VKIIX S$SMDEVGRTWDW Q HW\S WY IQQN DM B \N D@ GI1HHH
VRRWIRUP QLODUEERWNWRDHHU +XEEQ LA H UUIHMYXQO'W D W
GHUDV VWXGLH DWVWGDS/SD BRLOEMIE SPrHKUMHU +XEEDUW
+|JUH XSSCGIWV@HQUIQJGDWD IDQQV LQW HD BAWWX QKEWD Y ANIDU G
P\FNHW GHWWDWSIZWHQNDU UHVXO

(Q DVSHNW VRP SnYHU N D5 6Y DUNDWAVY GNDX\SWM MQ IG MEYRSHIQ L Q W L ¢
K|IJU® I{UYIQWDM)DGHUQD IU UHSUHVHQWHUDGHD|JIHQWR DWW
YDWWHQ LQWHIVIND DER@YOPHGI|U DWW E\JJQW GOO QIF NPA VIMH
K|JD I|U DWW Y\ WH Q\GHMX S'HW B P|RGHALOB X |[MQLOIEHQ WRONI
VRP RP GHW IU HWW GLNH RFK FHOOHU Q DHRQWWLIDJ®& HB/V D G H G
SURJUDWRPHW VNREP DVWLOO UIWWD PHG

, PRGHOOHQ KDU DVOYDVIVWOROU B RWPXD WHWWOLJKHWHQ WDU HPR
QRUU RP .RSSDUOXQGHQ 'RFN IU GHW LQWH P\PMEW YDWW |
DY UL QORI M JY DWW HQNANUNKMOPMEMQOWRGHMRBEQGA @W OLND

P\FNHW YDWWHQ VRP GHWWRLNYDHIDN BQJKOHNWRY VRP JHU PH
QHGVWU|PV L DYULQQLQJVRPUNGHWHWRWPDIWNXOEH8 RHKRSSD
XQGHUYILEDWH JHQRP HQ I|[lUGMXSDG DQDQWLQ BYW IMYRIGHO OH C
GDJYDWWHQ

, +(8$6 PRGHO QWD BIESPHIHO D @ RBEH@HIDNR UULIJHUDWYV JHC
DYGUDSMWDWLOODJGD GQULIDYGUIDW LRRNAODMNHW |1 |[U KnUGJMR
O1J1DILOWUDVERWLVN PH® MW®UDJ I|[U OHGQLQJVQIWHW IU
IJTUVYLQPHRIGHON@MHQ VRP L YHUNOLJKHW H® LMNX ® O H NN WD@DYN
XSSGIPQLQJ IUnQ OBOGU®JIFMWRGHIPE CHP/A G WIERADA Q DY G UL
GIU BIGMHIWQDWNDYW W NR Q8 W3 WO D QWWI O O H /S I bl FDHMQMW H U D

LQLOWUDWLRRQY PRGXW NDQLERBMWYW XQGHUVNDVQWD [YHUVYIF
PRGHOORPUNGHW EHVWnU DY VWRWW K @ B & SEEANNHD M[\§ Q R Q WV



DY OHGQLQJVQLQWERER SDFWWMWUVYIPQLQJHQS YQURHWH N
DO 'HVVD DVSHNWHU IU HQ VYDJKHW KRV GHWDOMHUDG D

$WW HQGDVW HWW UHJQ OI1JJV SIiwKMHR DHMROG M /D B BYDN & FMQ D
UHNRUWD RFK LQWHQVLYD PR® VYRQ HQV EDHIIY UQLMIDAGH W D

W U RID®WWD P\FNB QIO GIWW KHOW DB MQEULY WWRPW S@MH U N
GHWWFKBEXU PDQ ND QG MW VEKRQRMBGHWIY BN D VWXGLH PHQ I
VRFNXOOH NXQQD XQGHUV|NDV YLGDUH

%HUINQL @YY HOMEMEEH6 PRGHREBHIHVY SNYHUNDQ VNXOOH N
XQGHUYILEBBEO|VQLHUIN GhQE V Q[ WHRM RIERPONGHW RFK

[ P I|GW|UILQORGH|YHBR SSDUOXQGHQ OHG EUNWQL@MIEBLQ]
EHUINQL@H® IMHWWRUOHNVWDQI|U GHW I|[UILQDPGPA RPUNGHW

LQQODOWRUOHNHQ Sn EHUINQ L QIR P/RHNQ BH\DEDEMY MGHEL @ B MQ
DY 06% GIU GHNRPPHIQG WWRI) OPHINMH GHYWOQQWUHVVHRPUNG!

$QOHG QL QHVQWVEMUDUNDMLIPQ Y GMEHN D W VE HiJ INFDWL Q JVW LG HQ
(IWHUWRBUIQJH@ H.QIRYS HH®®B (& $6|RUWIDNOD QBSUHVHQWHUDV J
DWW FHOONDQWHDQ I M NDB@MWNIUN EHUW QLQIJVFHOOHU D
IJUVIPUD P RGUHODMYIHUUIQIJHQ LILDRPNWXGHBQWLYW IODFN
IDWWHQGMXSHW LL FFLHDWO SXQ@INAHEREIDQIHU VLI L FHOOHQV On
(Q HQNOD U HE B Q NG\ VCENWRH WNHDA®I VB 1Y LS| G URILOOLQMH JMRUC
YLVDGHV DWW IO|GHW PLQVNDU @LW B HRUHYQ ICOIIHD MWHVE LEHDLL
HWW PLQGUH EHUINQLQJVQIW NXR®QG6 HUMNNDGOVYH PRG G@ H
IYHUVYIPQL@IHQ GDE®U N Q L QW RUVIEHH N\DQL QB M K IWHDI H W
PLQVRPK VLPXOHULQJ NRPPHU WD OIQJUH WLG DWW XWI|UD

1nJRW VRP VNXOOH NXQIQDUDP@BH GV NBAX ESBDUHQOLQJIHQ Sn
VRP ODJGV IS PRHGUHNDIDHBREM KAKWQG H Sn'Y H BNHIWD B DVUADXQGELUHD K
PDWNM G PR GOS0 W QL QPIDUND Q Y | QHE® XS SHOQVQ PQRF 8 n

EHUINQLQJVQIWHW \WWHUO#XD GH W@ D GQ D R BXISOP\REAHRWO H
SnYHGNHDROLND YDULDEOHUQDXRISW @V BHNNDE & WX GKDH L QW F

,QILOWUDWLRQ

, ENGD PRGHOOHUQD'H RBEK6+(RQYIQGV FXYY H @IXPEHIDWLRQ
OHWRGHQ IU YIO DQYIQG LQRP R GHOQG WLYQ G H MV DHYQN Q@K [
EHURU Sn WYn SDUDPHWUDU VRP NDQ V|NDV XS SDWRFRQWDEH



ORRUH 6FDODR/HQ RFK ORRWIBRFN NULWLVND WLOO PH
W U\FNHIU VL Q DUHW IXKRHYODY B \WE®D LWn S UHEGMD OHU VRBKDU DQYI(
JUXQG DY DWWI PBIRWRIEHD DV MQUSIPIS LW DIOBHW | | U H G NI® UQ\O\D U
VRP JHU VWRUDRWNHUKHMHNMIDD UHQ RFK NRRUM VWRU
SnYHUNDQVSYEWMGPRGHOOHQ $QGUD PHWRGHU I|[U LQILOW
L GHOQWRGLH , 6&$/*2 /LYH JnU GHW QQ\U W ®RWPM. QDM R 1P HW R
YIUGHQ IQGODBWPDQR K t(&$6 |L@QV PHIWRWG HUOMD I|U LQILO
6&6 FXUYHRFKBHEISBSWUXQQHU

5HJQ

'H DQYIQGDHW\S WHKIQ HQ IRW P HENG®WHIDQ Y IGHW YDQOLJIDVWH
W\S UHRILEENWD O OV B B QINGH CPIHED®IU DWW GH NR &'QW O RHMDW
PHG KMIOS DYYDQWMNYWX U RRMAMZIPVIDH HQV W DHMQ @ MK.MNO O H U

L QW HH)Y UVHFONVY LV YV XDWYSWAEGEHY WRW D GIX Y DD QWWIKHWH
W L G V Y\DHUUL DMPM WA IUGE D WOVHJ] HBYLIOG. \W R &/H O O H U 1. QB NBGYH @ B \U DRCHOG
DWW DA®IQRQVWUXRR I SBEFMYWH UHSUHWHQWHUDU HQ UL
UHJQKIQGHDMHG HV H WWVOH INDLOJ IDEDAHWR B1] U RG © 6V
PRGHOOHQ PHG DY VHHQBKH G& HCHUHNC/BIDEDHIUMEDINO Q@ B Q
SHVXOWDW R¥FEKUIDYLFYLVDDQSBUD W\SUHJQ WRWPHYBIQ W B WL Y
YLG MIPI|JUHOVH PRW YHUGB UDY UEBGI KMNEEIAHHDEND VW X G L H U
GRFODIWVV RFRRRRWUROLGWMLM VDPPD UHVXOWDW L HQ DQ

)JU GLPHQVLRQHULQJ DY GDJYDWWHQQ QODIPWDQQDUP B G Y DX
(IWHUVRP 'DKOVWU|P UHJQH®INWDVYWAH MW HIQPIQJGH L
GDJYDWWHQOIJJQLQJDU KDU UIWW NDB B WM HiQl HEVNRWE ¥ VWL
XSS WLAOK 1dQ QHGHUE|UG LbV HXY | NWNIEHOOUQ J H H
ANWHUNRPVMWUGS®ROHQWQHPDNUDOKMWLIKHWVDPEDQGWHW HQ RV
PIMOLJHQ UHJQVWDWLVWLNHQ |UnUGESB YV DY QRO V[RIQV MW CDADC
VRP YLVDU Sn JRG OMQRY HJ G\W HLKE-MDRNUIMWQGHI®, |U RFNVn
IUDPWDJHQ DY QHGHUE|UGVGDWD I1UnQ RFKHDQRDWVWDGEG QPU F
RFEUHNRPPHQERNWQEH HEWHK | Y B XWDR FIKJ ¥ BOANDH) R MELQ
DQYIQGDV L PnOHW DWW JHORMBYHWYIWGLID VN\IDOOVDQD



6/876%76

6\|WHDYWDW ILQQD YDG GHW E®IQUI|PUHEN DO G QRFKH G HAWHIDDND KU |
DYVHHQGH Sn |YHKUWEUPMTEKQLGEDPSY YDG VRP PHGI|U GHVVD V
9LG D UH H/Q XO@WO L J X WAWMRBEMOAVHHQGH Sn WLGVYDULDWLRQ
VDPW YDOG UHJQVWDWLVWLN

'"HW KD W MBS HURQ@DIDYXVHU JHU HQ VNLOOQDG L |[YHUVY
SWEUHGQLQJHQ EOLU VW|UUHPHG GNFQJ|GHWDDWHRENHMH DQDC

NA|U nUVUHMXISWW DY |[YHUVYH@L\YOMW®Y I POHR@NG®ILGEH Q
DQDOLVGHHQ QD IO CHMMWX GLH RW P DE G H B MGG MXSGHQ 1|Ul
DQDOYDWQ P RFK UPH BN WiLY WU H J Q[WWGERHDK DOMH U D G H
DQDO\WHQ YDU PHPRHFEGMWXISHW HVSHNWUYVH HIOHG QLQJIHQ
WLOO ROLNKHWHUQD PHOODQ PRGHOBE VI DYIRUDWNU G H EHE
VIBW GHQ GHWDOMHUD G HWL G O \WRIRMSSHDN IOIDE HQD\Y DOOV H Q
6&$/*2 /LMHVQDEE FRFXWMW DQYIQIGNDWIO [YBUNDUWHULQJDU RFK
I|lU DWW LGHQWL I'LHHQ 5 WW\DNORVFPHNEE@EES 630 P SDWHQLI EIWWUH |
VWXGHUD |0 HAHY IBEMBUHGRPLQLIIJHU QIUP D UHHVQIQUDEOWI K H W
YDO DY IPBHHWRGDOOVNDUWH ON@R EJ U DR HIMMDYLRFK YLON!
YIUGHQ VRP VND XQGHUV|NDV L NDUWHULQJHQ

SHQHWYV WUIGIVY EHMW\@GHOVH YLG [YHUVYIPQLQGH@\D CWHEUBGH
DQDO\YHQLQWHQVLWHWYVPHNXPHNRPAMHBOLYVQXMWUVYIPQLQ.
5HJQI@PWDJ®KXOWEU|PYLWON|UKH 10| GHOHRIFMY IPQLQJDU YLC
VDPPD nWH UQERP VUMW LZO VV R Q 6WR 3@ B NGHBRW D IYQ EHURAD

DY ERNGIHQHWYV XRFIBRHUPRQPUQJIG GIU EORFNUHJQ JHU PLQGUH I¢
&'6 UHF0 VXOWDWOQBINCAIMDIPUDWRWLGD X WHHNRN\PPHIJGDYV L R Q
YLBN\IDOOVD @DWVREMNR®PHQ &P VOIHRIHUB | BDIHDY WI\SUHJIQ
RFK UHJQ VW DVERILYAMEMDHODXIO W D W H Q

6N\IDOOVDUEBONWAU I|U DWW [|UXW VSIAIFDOONMIDQH BERFKD Q H
DWW |[ND EHWRIG YWHDBHJIPQLQJIJDU 6&$/*2 /LYH RFK I[UHQNOD
|[YHUVLNW O L JPHGDQWSE & LROFIKD G HW D O MHHUD BOHH D QD O G\HHQU | | U
DYULQQLQJHQ RFK'HQQI YVI\¥ REB\W AWDWIDWD D Y \CDPIO WEPOH W R G
WV\SUHJQ RFK BHYBYVWDWUWWK®WDWHW RFK YLOND HIITHNWH



5()(5(16(5

$QQL $ + &RKHQ 6 3UDVNLHYLF] 6 6HQVLWLYLW\
VWRUPZDWHU LQIUDVWUXRXXDHD O RE ¥V\RBLUROGUILOWUDWLI
KWWSV GRL RUJ M MK\GURO

%RYHUNHWHG|PQLQJ DY |[YHUXWWGSNVQJIXYUZERYHUNHW VH VY
NXQVNDSVEDQNHQ SODQHULQJ GHWDOMSODQ ODQVVW\U|
WLOOV\Q WLOOV\QVYDJOHGQLQJBQDWXURO\FNRU WLOOV
RYHUVYDPQLQJ ULVNEHRBRPQLYDDPEH®REDLQJ

%UXQQHU * #(&5%$6 5LYHU $QDOYVGV BXOWFHBHIHUB®FH 0D Q X
$50< &2536 2) (1*,1((56
KWWSV ZZZ KHF XVDFH DUP\ PLO FRQIOXHQFHOUDVGRFV

%UXQQHU * #(&5%$6 5LYHU $QDO\VI5% 66 \V 8\HHPUAE BB Q XD O
$UP\ &RUSV RI (QJLQHHUV +\GURORJLF (QJLQHHULQJ &H1
KWWSV ZZZ KHF XVDFH DUP\ PLO FRQIOXHQFH UDVGRFV

Q@
&KHQ - /L < =KD®BDFW RI 'LITHUHQW 'HVLJQ 5DLQIDOO
RQ S8UEDQ )ORWRGIL QBZLW]JHUODKQWWSY GRL RUJ 4

'DKOVWU|P %BHJQLQWHQVRRHW\V LN D O LEWNH @ ¥ MW DNDWHADH/QH $ ¢
KWWSV YDWWHQERNKDQGHOQ VYH&PRWQDW WNHIOY MNS U |
EHWUDNWHOV@ >

'‘DYLG $ 6FKPDO] % JORRG KD]DUG DQDO\VLV LQ VF
K\GURORJLFDO DQG K\GURG\QDPLF DSSURDFKHV E\ WKH
%ODFNZHOO 3XEOLVKLQJ ,QF KWWSV GRL RUJ

(QOQRXLQL : )HQRFFKL $ 3HWDFFLD * 3HUVL ( 6LELO!
PHWKRGRORJ\ WR DVVHVV K\GUDXOLF ULVN L@®PDOO XC
"5DLAP*ULG VLPXIIDWURIYYY +RIDWSY GRL RUJ \Y,

HVUL ORZ 'LUHFWLRQ 5IKWWHIVS QBWRVRADIE \O B R/ W@ B/RR (
UHIHUHQ P DOVWMGALWBIRIVLRQ KWaP >



*DR 3 *DR : .H 1 $VVHVVLQJ WKH LPSDFW RI IORR
XUEDQ HQYLDW®RBBQWD]DUGY
KWWSV GRL RUJ Vv

*DUHQ ' & ORRUH ' 6 &859( 180% (5 +<'52/2*< ,1 :$7(5
48$/,7< 02'(/,1* 86(6 $%86(6 $1' )8785( ',5{2F52%6
2) 7+( $0(5,&$1 :$7(5 5(6285&(6 $6628&:$7,21

+HQQORFN 0 (NKROP ODWVFKNH + .DUOWVPMVRWRD®SDYVQVYQ
6n OnQJW KDU 6YHULJHYDNSFBRRIVDPIMPRRBPRBW  ,9/ 6YH
OLOM|LQVWLWXWHW
KWWSV ZZZ LYO VH GRZQORDG G D I H HD
.OLPDWDQSDVVQLQJ @SGI >

.UYDYLFD 1 SXELQLUO - (YDOXDWLRQ RI GHVLJQ VW
IRU IORRG SUHGLFWLRQ LQ SDDWHDOGY XWHDUXDIYG FDWF
KWWSV GRL RUJ Z

06 % 91 JOHGQLQJ I|U VN\IDOOVNDUWHULQJ WLSV I|U JHQ
DQYIQGOLQGLIJIKHWHQ I|U VDPKIOOVVN\GG RFK EHUHGVNEL
KWWSV ULE PVE VH ILOHU ®GI SGI >

06 % OHWRG I|U VN\IDOOVNDKUWWASVQUDEF PN RFBIWHOHU S (
> @

OXKDQGHV 6 'REVRQ % $ PHWKRG IRU DGMXVWLQJ GHVLJC(
SHDNHGQHVV WR UHGXFH ELBY2RQ('KIGBRXD+E VLPXODWL

167,787,221 2) &,9,/ (1*;87(560$1$*(0(17 +

OXVWDID $ 6]\GARZVNL O $SSOLFDWLRQ RI GLIIHUH
WHFKQLTXHB$6LQIRW& XUEDQ IORRG PRGHOLQJ XVLQJ WKH
H[SHULPH QMBIO -FEWMW SV GRL RUJ SHHUM

1RUGO|I %6N\IDOOVDQDO\V 6R XD &NOHKWILGH Qb %

20VVRQ - %HUJ 3 (URQQ $ 6LPRQVVRQ / 6|GOLQJ -
(IWUHPUHJQ L QXYDUDQGH RFK IUDPWLGD NOLPDW $QDO!
IUDPWLGVVFHARMU2ZHULU XSSO 60+,



KWWSV Z7ZZ VPKL VH SXEOLNDW LERRXVD SREKG BN DWW GRQ HU
NOLPRWODWEYWHUYBWHIRDPMWLGVVFHQDULHU @

3HWHUVVRQ69DUWYQHUNVIMIWGBIRUHQHUJL $%
KWWSV ZZZ PDODUHQHUJL VH JORE DO DWAHID\E SRUWWX P H Q
VYDUMY@HUDVIMDUGH® SGI >

6DORPRQVVRQ 0 /DUVVRQ 0 .DUOVVRQ 6 $OH[DQGHUV"
BYHQVNW 9DWWHQ S8WYHFNOLQJ %HSHERUND S UYGIMY MWL Q.
YDWWHQ $% KWWSV YDDSBERUM@QHW IL@HU 698

6FDOJR "KLWH 3D $KQRIKHER®HQIDD® W KH )ODVK YORRG
JLYH 6ZHGHQ 9HUVLRQ KWWSV VFDOJR FRP XSORD
5506( SGI > @

6FDOJR $OQD M:WHYUHVIWIHRR)OKREZW SV  VF8® YK IBRIRH Q
GRFXPHQWDWLRQ DQUHBAREZV>GHSHVVLRQ

6FDOJR QD E\MALINVVK |0RKWWD\E VF BGIRFE®ERHQ
GRFXPHQWDWLRQORRDBO\¥LV 1@DVK

6FDOJR &RXEWU\ 6§GHHFGKNFW SV  VF 3BG JWRFBE®BEWRHQ
GRFXPHQWDWLRHF ERFOQWH\G HQ >

6FDOJR ANRGXNKWHWISY VFDOJR FRP VY@SURGXNWHU >

60+, DDNWD RP OKOMWEQ® ZZZ VPKL VH NXQVNMSRAED QN H
VMRDUQIOPRDOWDHQ > @
60+, BN\IDOO RFK GMRWEO|WD

KWWSV ZZZ VPKL VH NXQVNDSVEBKINHO® PRMKDRWRORJIL \
URWEORWD @

60+, 6YHQVNW 9DMWHWHQE|UGVVWDWLVWLN I|[U GLPHQVLRQH
6WDWH RI WKH $UW

6SDWLDO S5HIHUGBOFH 6:(5() 352-
KWWSV VSDWLDOUHIHUHQFH R&JJ UHI HSVJ >

6YHQVNW 9DWWGEKYUE|UGVGDWD YLG GLPHQVLRQHULQJ RFK L
SXEOLNDWLRQ 3 6YHQVNW YDWWHQ $%



BYHQVNW 9DVBWOIG QLQJEURGKD Y SLODNYDWWBYLRQ 3 6YHC
YDWWHQ $%

86 $UP\ &RUSV RI (QI(LFHAIBUYLYHD $QDOWNEYI®\VIEHPHU
8VHUV 0IXKQWD®Y 272ZZ KHF XVDFH DUP\ PLO FRQIOXHQFH

Q@

9IVWHUNV VRBSD XOMXQWGWIRY ZZZ YDVWFERY VW LNRPPWYXWHUL
XWYHFNODV NRSSDUOX@GHQ KWPO >

:DU]JHFKD % .OXKBUIHXWN -6WRUPZDWHU UXQRII PDQDJHPHQW
DQ HI[DPSOH RLPHGXPRSHDQ FLW\ XRXQDDBOSRI2:DIWHU C
IDQG '"HYHORSPHQWKWWSYV GRL RUJ MZOG

'LQJ < 6KDR ' OD : =KDQJ 6 -LDQJ * L QYHVWL.
GLIIHUHQW IDFWRUV Rl IORRG LQXQGDWLRQ PRGHOLQJ D
EDVHG JOREDO VH®WNLMANH WY DR TRMBPO (QYLURQPHQW
KWWSV GRL RUJ - 6&,727(19

=HLJHU 6 - +XEEDUMDVX¥LQJ DQG PRIBHHIE GH WIYHRWP HQ W
IORZV $Q DVVHVYPHQW RIQUISG VLPXRPWQRRQ \RI
(QYLURQPHQWDO ODB@WMPWQWRL RUJ M MHQYPDQ
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YRUPHO I|U XDV RIMI@QW I0|GH

)JU PRGHOOHQ WHVWWDRHY 'ENGBGMH DWW IO|GHW EOLU PLQ

DQYIQGV YLG MIPI|[UHOVH ORWVDWWD UHVXOWDW IUnQ 'DYL

DQYIQGIHBWHUYRRVDU Sn OIJUH IO|GHQ L K\GURJUDIHQ I|U .

VIJHU DWW ':( XQGHUVNDWWDU IO|GHW 7LGHQ I|U VLPXOHU

7HVW IUnQ HQGDVW NRSSDUOXQGHQ JHU HQ VLPXOHULQJVW

PHG 6WDU XSS WLOO PLQ 7LGLJDUH VWXBHB JHWRFKPXOH
K PHG 6D(YLG 6FKPDO] 'DYLG 6FKPDO]

YO|GHW IUnQ QIU VLPXOHULQJ JMRUW |[YHB:HQKGDWPWQEEBHEDU
IO|GH IQ 7L(GVVWHJIWW|U 6:( RFK ROLND WLGVVWHJ I|U ":( 6H
MIPQDUH QIU WLGGVWHJIHW PLQVNDU 5HJQHW IU 'DKOVWU]F
NWHUNRPVWWLG
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Flow[CMS]
S

L)O|GIWW PRGHOORPUNGH |[YHU HQGDVW .RSSDUOXQGHQ 7LGVVWHJIHW I|U
5HIQHW IU 'DKOVWU|P EORFNUHJQ PHG nU nWHUNRPVWWLG

JHOHW I|U LWHUDWLRQHUQD EOLU PLQGUH QIU ':( DQYIQGV
DQYIQWYV Sn V RFAKKWNRAD PUBHIRFNUHJQnRHG NRANUW W L G
6LPXOMYHQHQGDVW .RSSDUOXQGHQ



.3B6:(B VHFUURU SHUFHQW HUURU
.3B":(B VHHUURU SHUFHQW HUURU

JLIXWLVDU LOWERWOHUIWRMWNBD PRGHOORPUNGHW /LNQDQG
HNYDWLRQHUQD PHQ 6:( JHU QnJRW PLQGUH ID[KGBIV\EDPPD V
&'8JHJQ PHG U nU NnWHUNRPVWWLG

Flow along 'Profile Line 3"

— Plan2_SWE _r037 [PostProcesse: d]
Plan2_DWE _r037 [Post Processe d]

Flow[CMS]

LDO|GH IUnQ KHOD PRGHOORPUNGHW PHG BHIHPOQWIOEF W |RFRK6:PHGMXVEO

7TLGVVWHJ

7JLGVVWHJHW L VLPXOHULQJHQ YDOGHV XWHIWHU KXU I10|GF
WLOO VnJ XW 1IU K\GURJUDIHQ EOHY7VSNVNMWHIWMNJILI RFK
WHVWODHBHW QGDVW . RSSSDRIQPOQEG OnU HQ MIPQ NXUYD I|U ':(
V HI MU

%HUINQLQJVQIW

%HUINQLQJVQIWHW KDGH I|[lUVW HQ JURY XSSO|VQLQJ [ X
OLQHV [ RFK [ $QWD® FHO®MRIHQ YDU DWW KnOOD QHU
DWW RPUNGHW JHQHUHOOW IU IODFN YLONHW WLOONRWHU H)
GRFN DWW I|OMD KDQGOHGQLQJHQ IUnQ 06% I|U DQDO\VHQ
UHNRPPHEGBDWL@®6% 8QGDQWDJHW YDU I|U EHUINQLQJVQI
%HUINQLQJVQIWHW ILFN HQ XSSO|VQAIQJOSA UH NR KRG HMU |
FHOOVWRUOHRHSZWURP JDYV GRFN EHUINQLQJVQIWHW GHQ
P FHOOHUQD ILFN HQ XSSO|VQLQJ Sn [ P %UMBQL/@JIVO
FHQWUXP RGRP PHQWUXP I|[OMHU UHNRPPHQGDWLRQHU IUnC



JHQRPVQLWWOLJD FHO GWHWRWOWNRRMED POPYWOPFIROO PHG
VWRUOHNHQ U QnJRW XQGHUOLJW NDQ YDUD HQ DYUXQG

6NLOOQDG IL QB QOU Q W REWNBFEHIEM GHW PLQVNDU PHG Gt
YDULDEQPRQRBWHQ Sn K\GURJORHFNGD | B FKL NDBKIDG/HWIIYP
GHW JU|YUH EHUINQGYYWMHBWRMBFKB11 RFK 8 DIR OB H
EHUINQLQJVQIW RIEKXVULGMVWHJI V
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— Block_100 [RostProcessed]
Dahlstrom100_CDS_r05 [Post Processer o]

— Block_100_NN [Post Processe d]

— Block_100050_NN [PostProcesse: d]
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LL)O|GH® SURILOOLQMH I|U VLPXOHULQJDU PHG ROLNINLWWRUOHNDU S
NIUQLQIMGB@®DUHJIQHQ IU 'DKOVWUI|P GIU HQD IU EORFNUHJQ RFK GH DQG

,QILOWUDWLRQ

,QILOWUDWLRQHQ IU VYnU DWW YDOLGHUD )|UIQGULQJ L LC
HQNODUH MIPI|JUHOVH DY K\GURJUDIHUQD JMRUGHV PHG WY
YDU DWW D®YUP®D6&$/*2 REFK GHW DQ & WU DY NUIBLH Q VP\W GX & SIVDI B
+(&5%$6 ' PDQXDOHQ 'H ROLND YIUGHQD I|U LQILOWUDWLRQ
+(&5%$6 [NDU IO|GHW PD[IO|GHWRFHGI |83 &EIPLY 6DPPD

VLPXOHULQJ JMRUGHV XWDQ QnJR{GHQIPOWILUDMMLRY YLONH)
(IWHUVRP GHW LQWH IDQQV QnJUD YS$SU\GRFQ LEDWIVD W D O WH RIW/L
'"HWWD PHG JUXQG L DWW J|UD PRGHOOHQ PHU OLN GHQ IUn
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— Plans_newinfil [PostProcessed]
Plan5_originalvalue [Post Processed]
404 — Plané_noinfil [PostProcesse 4]

Flow [CMS]
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LYYO|GH YLG SURILOOLQMH PHG ROLND YIUGHQ I|U LQILOWUDWLRQHQ

%\JIJQDGHU

*UDQVNQLQJ DY UHVXOWDWHQ DY YDWWHQGMXSHW YLVDU ¢
IDWWHQGMXSHW EOLU K|JW LQWLOO IDVDGHQ DY E\JJQDGH
IYHUVYIPQLQJHQ EHWHU VLJ L YHUNOLJKHWHQ DBNGLJDUH V
E\JJQDGHU GIU WYn DOWH D W|LW WDQI L DWW R M D X&S E\J.
WHUUIQJPRGHOOHQ RFK GHW DQGUD IU DWW LQWH KD PHG
HWW H[WUHPYIUGH I|U 0DQQLQJV Q |[YHWE\JHQDENbD S BIW DK
VNURYOLJKHW YLG SODWVHQ I|U E\JJQDGHU DWW YDWWQHMW
VWUDWHJILHUQD NRP HQ VWXGLH IUDP WLOO DWW EnGD DOV
0DQQLQJV Q VND YDUD VIUVNQOML GOD |BND GHW K| QXS5 O g Q/V
DQYIQIXDYWDID 6]\GARZVNL OXVWDIOQ DBQ\GHRA 2ZMNXG L H
EHVNULYHU DWW QIU DOWHUQDWLYHW PHB$ESBKYW GHEE\JJIQ
VQDEED I|UIQGULQJHQ L WHUUIQJHQ VRP HWW GMXSW GLNH
E\JJQDGHQ PHG HWW H[WUHPW Y DWW HIMW XS QD UD MWW BR KK
PHWRGHQ PHG O0DWIQA QBFKPDO] 'DYLG 6FKPDO]

20LND DOWHUQDWLY WHVWDGHV |[YHU HWW P LOHGRGPRGH O (
PHG WHUUIQJGDWD GIU E\JBBG GHWP PO X\SSKYMEBIEDWD PHQ P
EHUINQLQJVQIW |[YHU VMO®mY H&WINIDEH WD UIQIJPRGHOO GIL
LOQWH YDU XSSK|MGD PHG HWW 0DQQLQJVY Q VDWW WLOO |
QIPQYIUGD VNLOOQDGHU PHOODQ GH WYn I|[lUVWD PHWRGHU
QU GHW I|UILQDGW EBDWW®E VQ NG VEMIWQODIBWH LQIJHQ WUHQG |
E\JJQDGHU Vn UHVXOWDWHW NDQ YDULW VOXPSPIVVLIW 1]l



NXQGH HQ VWRU VSULGQLQJ DY |[YHUVYIPQLQJHQ VHV |[YHU
Sn [YHUVYIPQLQJHQ DQVnJV LQWH YDUD UHDOLVWLVN 9I1UG
WLG I|U VLG I|U VLPXOHULQJ OHG HQGDVWQMHD WI$B & | & DK
YDWWHQGMXS YLG NDQWHQ DY E\JJQDGHUQD OHG HWW I|U]I
VLPXOHULQJHQ OIQJUH WLG VDPW OIQJUH WLG DWW E\JJD

OHG 0DQQLQJV Q EOLU XWEUHGQ@WH MQU R D LY MUK N ULP/Q IPGITH ©
PHWRGHQ SnYHUNDU LQWH VLPXOHULQJVWLGHQ 8WLIUNQ G

PHWRBHMXOWDW [|U Y BWRNHQG MX\EH IQQBLG Y

OHWRESSK|B\GDQDGHU OHWRGLQDUH EUINQLQJVQIW

Eo]

staton (m)

Station (]

OHWRGQJD E\JJQDGHU

YIDWWHQGEGMXERILOOLQMHIOQ@RBREKU [|U GH ROLND PHWRGHUQD



)IJU DWW PLQVND GHQ GUDVWLVND VNLOOQDGHQ L WHUUIQJI

LQWH KDGH OLND K|JD K|IMGHU ,VWIOOHW I||U DWW YDUD XS

HQUVIQGAQUAYXOWDW GIU YDWWHQGMXSHW YLG E\JJQDGHUC
VHV IRUWIDUDQGH

YLE6NLOOYYDWWHQGMXS LQWLOO EVJJQDGHU QlU EVJJQDGHUQD IU XSSK|M
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Packning Minimum infiltration rae [mm/h]

0 NoData 0 0 0

1 NoData : Sandig moran 0 0 0

2 NoData : Urberg 0 0 0

3 NoData : Fylining 0 0 0

4 NoData : Postglacial finsand 0 0 0

5 NoData : Isalvssediment, sand 0 0 0

6 NoData : Postglacial grovlera 0 0 0

7 NoData : Glacial lera 0 0 0

8 NoData Postglacial finlera 0 0 0

9 NoData : Karrtorv 0 0 0
10 NoData : Postglacial silt 0 0 0
11 NoData : Mossetorv 0 0 0
12 NoData : Vatten 0 0 0
13 NoData : Isalvssediment 0 0 0
14 NoData : Postglacial sand 0 0 0
15 NoData Svamsediment, lesilt 0 0 0
16 Bare land : NoData lag 0 0 0
17 Bare land : Sandig moran lag 30 0.2 1000
18 Bare land : Urberg lag 100 0.2 0
19 Bare land : Fyllning lag 30 0.2 1000
20 Bare land : Postglacial finsand lag 30 0.2 500
21 Bare landlsalvssediment, sand lag 30 0.2 1000
22 Bare land : Postglacial grovlera lag 77 0.3 30
23 Bare land : Glacial lera lag 81 0.2 20
24 Bare land : Postglacial finlera lag 97 0.4 2
25 Bare land : Karrtorv lag 67 0.3 85
26 Bare land Postglacial silt lag 73 0.3 50
27 Bare land : Mossetorv lag 77 0.3 30
28 Bare land : Vatten lag 100 0.2 0
29 Bare land : Isalvssediment lag 30 0.2 1000
30 Bare land : Postglacial sand lag 30 0.2 1000
31 Bare land : Svamsedimentisitt lag 77 0.3 30
32 Water : NoData 100 0.2 0
33 Water : Sandig moran 100 0.2 0
34 Water : Urberg 100 0.2 0
35 Water : Fylining 100 0.2 0
36 Water : Postglacial finsand 100 0.2 0
37 Water : Isalvssediment, sand 100 0.2 0
38 Water : Postglacigrovlera 100 0.2 0
39 Water : Glacial lera 100 0.2 0
40 Water : Postglacial finlera 100 0.2 0
41 Water : Karrtorv 100 0.2 0




42 Water : Postglacial silt 100 0.2 0
43 Water : Mossetorv 100 0.2 0
44 Water : Vatten 100 0.2 0
45 Water isalvssediment 100 0.2 0
46 Water : Postglacial sand 100 0.2 0
47 Water : Svamsediment, deilt 100 0.2 0
48 Other paved : NoData artificiell 73 0.1 0
49 Other paved : Sandig moran artificiell 73 0.1 0
50 Other paved : Urberg artificiell 73 0.1 0
51 Other paved : Fyllning artificiell 73 0.1 0
52 Other paved : Postglacial finsand artificiell 73 0.1 0
53 Other paved : Isalvssediment, sand artificiell 73 0.1 0
54 Other paved : Postglacial grovlera artificiell 73 0.1 0
55 Other paved : Glacial lera artificiell 73 0.1 0
56 Other paved : Postglacial finlera artificiell 73 0.1 0
57 Other paved : Karrtorv artificiell 73 0.1 0
58 Other paved : Postglacial silt artificiell 73 0.1 0
59 Other paved : Mossetorv artificiell 73 0.1 0
60 Other paved : Vatten artificiell 73 0.1 0
61 Other paved : Isalvssediment artificiell 73 0.1 0
62 Other paved : Postglacial sand artificiell 73 0.1 0
63 Other paved : Svamsediment;git artificiell 73 0.1 0
64 Unpaved road : NoData hog 0 0 0
65 Unpaved road : Sandig moran hog 77 0.3 30
66 Unpaved road : Urberg hog 100 0.2 0
67 Unpaved road : Fyllning hog 77 0.2 30
68 Unpaved road : Postglacial finsand hog 76 0.2 25
69 Unpaved roadisalvssediment, sand hog 77 0.2 30
70 Unpaved road : Postglacial grovliera  hog 85 0.2 12
71 Unpaved road : Glacial lera hog 93 0.2 5
72 Unpaved road : Postglacial finlera hog 99 0.2 0.5
73 Unpaved road : Karrtorv hog 82 0.3 21
74 Unpaved roadPostglacial silt hog 80 0.2 20
75 Unpaved road : Mossetorv hog 82 0.3 21
76 Unpaved road : Vatten hog 100 0.2 0
77 Unpaved road : Isalvssediment hog 77 0.3 30
78 Unpaved road : Postglacial sand hog 77 0.3 30
79 Unpaved roadSvamsediment, lesilt ~ hdg 85 0.2 12
80 Shallow vegetaion : NoData lag 0 0 0
81 Shallow vegetaion : Sandig moran lag 30 0.2 1000
82 Shallow vegetaion : Urberg lag 100 0.2 0
83 Shallow vegetaion : Fyllning lag 30 0.2 1000
84 Shallow vegetaiorPostglacial finsand 13g 30 0.2 500
Shallow vegetaion : Isalvssediment,
85 sand lag 30 0.2 1000
86 Shallow vegetaion : Postglacial grovle 1ag 77 0.3 30




87 Shallow vegetaion : Glacial lera lag 81 0.2 20
88 Shallow vegetaion : Postglacial finlera 1ag 97 0.4 2
89 Shallow vegetaion : Karrtorv lag 67 0.3 85
90 Shallow vegetaion : Postglacial silt lag 73 0.3 50
91 Shallow vegetaion : Mossetorv lag 77 0.3 30
92 Shallow vegetaion : Vatten lag 100 0.2 0
93 Shallow vegetaion : Isalvssediment  1ag 30 0.2 1000
94 Shallow vegetaion : Postglacial sand 13g 30 0.2 1000
Shallow vegetaion : Svamsediment; le
95 silt lag 77 0.3 30
96 Dense vegetation : NoData lag 0 0 0
97 Dense vegetation : Sandig moran lag 30 0.2 1000
98 Dense vegetation : Urberg lag 100 0.2 0
99 Dense vegetation : Fylining lag 30 0.2 1000
100 Dense vegetation : Postglacial finsanc lag 30 0.2 500
101 Dense vegetation : Isalvssediment, sa |ag 30 0.2 1000
102 Dense vegetation : Postglacial grovler lag 77 0.3 30
103 Densevegetation : Glacial lera lag 81 0.2 20
104 Dense vegetation : Postglacial finlera lag 97 0.4 2
105 Dense vegetation : Karrtorv lag 67 0.3 85
106 Dense vegetation : Postglacial silt lag 73 0.3 50
107 Dense vegetation : Mossetorv lag 77 0.3 30
108 Dense vegetation : Vatten lag 100 0.2 0
109 Dense vegetation : Isalvssediment lag 30 0.2 1000
110 Dense vegetation : Postglacial sand  |ag 30 0.2 1000
Dense vegetation : Svamsediment; lel
111 silt lag 77 0.3 30
112 Farmland : NoData hog 0 0 0
113 Farmland : Sandig moran hog 77 0.3 30
114 Farmland : Urberg hog 100 0.2 0
115 Farmland : Fylining hog 77 0.2 30
116 Farmland : Postglacial finsand hog 76 0.2 25
117 Farmland : Isalvssediment, sand hog 77 0.2 30
118 Farmland : Postglacigtoviera hog 85 0.2 12
119 Farmland : Glacial lera hog 93 0.2 5
120 Farmland : Postglacial finlera hog 99 0.2 0.5
121 Farmland : Karrtorv hog 82 0.3 21
122 Farmland : Postglacial silt hog 80 0.2 20
123 Farmland : Mossetorv hog 82 0.3 21
124 Farmland : Vatten hog 100 0.2 0
125 Farmland : Isalvssediment hog 77 0.3 30
126 Farmland : Postglacial sand hog 77 0.3 30
127 Farmland : Svamsediment,-lsiit hog 85 0.2 12
128 Peved road : NoData artificiell 73 0.1 0
129 Peved road : Sandigran artificiell 73 0.1 0
130 Peved road : Urberg artificiell 73 0.1 0




131 Peved road : Fyllning artificiell 73 0.1 0
132 Peved road : Postglacial finsand artificiell 73 0.1 0
133 Peved road : Isalvssediment, sand artificiell 73 0.1 0
134 Peved road : Postglacial grovlera artificiell 73 0.1 0
135 Peved road : Glacial lera artificiell 73 0.1 0
136 Peved road : Postglacial finlera artificiell 73 0.1 0
137 Peved road : Karrtorv artificiell 73 0.1 0
138 Peved roadPostglacial silt artificiell 73 0.1 0
139 Peved road : Mossetorv artificiell 73 0.1 0
140 Peved road : Vatten artificiell 73 0.1 0
141 Peved road : Isalvssediment artificiell 73 0.1 0
142 Peved road : Postglacial sand artificiell 73 0.1 0
143 Peved road : Svamsediment;-git artificiell 73 0.1 0
144 Bare rock : NoData hog 0 0 0
145 Bare rock : Sandig moran hog 77 0.3 30
146 Bare rock : Urberg hog 100 0.2 0
147 Bare rock : Fyllning hog 77 0.2 30
148 Bare rock : Postglacisand hog 76 0.2 25
149 Bare rock : Isalvssediment, sand hog 77 0.2 30
150 Bare rock : Postglacial grovlera hog 85 0.2 12
151 Bare rock : Glacial lera hog 93 0.2 5
152 Bare rock : Postglacial finlera hog 99 0.2 0.5
153 Bare rock : Karrtorv hog 82 0.3 21
154 Bare rock : Postglacial silt hog 80 0.2 20
155 Bare rock : Mossetorv hog 82 0.3 21
156 Bare rock : Vatten hog 100 0.2 0
157 Bare rock : Isalvssediment hog 77 0.3 30
158 Bare rock : Postglacial sand hog 77 0.3 30
159 Bare rock Svamsediment, lessilt hog 85 0.2 12
160 Building : NoData artificiell 73 0.1 0
161 Building : Sandig moran artificiell 73 0.1 0
162 Building : Urberg artificiell 73 0.1 0
163 Building : Fyllning artificiell 73 0.1 0
164 Building Postglacial finsand artificiell 73 0.1 0
165 Building : Isalvssediment, sand artificiell 73 0.1 0
166 Building : Postglacial grovlera artificiell 73 0.1 0
167 Building : Glacial lera artificiell 73 0.1 0
168 Building : Postglacial finlera artificiell 73 0.1 0
169 Building : Karrtorv artificiell 73 0.1 0
170 Building : Postglacial silt artificiell 73 0.1 0
171 Building : Mossetorv artificiell 73 0.1 0
172 Building: Vatten artificiell 73 0.1 0
173 Buildingisalvsadimant artificiell 73 0.1 0
174 Building: Postgalcial sand artificiell 73 0.1 0
175 Building: Svamsediment, esilt artificiell 73 0.1 0
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