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Abstract

Water supply with new methods has always been emphasized
by researchers and statesmen. Water scarcity and droughts in
recent years in Iran have pushed the agricultural approach
from traditional methods to modern methods, especially
greenhouse cultivation. The advantages of this cultivation
in reducing the wastage of energy and water, as well as the
possibility of controlling pests and diseases, have led to an in-
crease in the use of this method in the country. Nowadays,
the use of solar panels as the roof of the structure to provide
renewable energy has also been added to this process. In this
research, the construction of a greenhouse structure with a
roof covered with organic solar panels with south-direction
and east-west orientations has been investigated by selecting a
part in the Bashagard area of Hormozgan province. Modeling
using PVSol software showed that the energy produced from
these two types of east-west and south-direction coverage is
54293565 and 43697736-kilowatt hours per year, respectively.
In addition to the aspect of energy production, based on the
estimations, the roof slope was used and a piping system was
created to collect rainwater in the study area, about 7500 cubic
meters of rainwater was collected, which is about 4% of the

amount of water consumed in this greenhouse complex.
Keywords: Solar Panel Roof, Renewable Energy Produc-
tion, Sustainable Development, Rainwater Harvesting,

Greenhouse Cultivation.
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1-Organic photovoltaic (OPV)

2-Building Integrated Photovoltaic (BIPV)

3-Solar Thermophotovoltaics

4-PV power plant type rainwater harvesting system
5-Analytic hierarchy Process (AHP)

6-Sunpath

7-Delta Wing

8-Tomas-Box

9-runoff Coeflicient
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Abstract

Fresh water availability and its shortage is one of the most
important issues in the world today that some countries are
facing. In the last two decades, Kabul province, Afghanistan,
has seen a decrease in water resources under the influence
of natural and human factors. The purpose of this research
is to use satellite data and remote sensing techniques to
investigate changes in surface and underground water
resources in Kabul province. For this purpose, the satellite
data and products available in the Google Earth Engine in the
period 2000 to 2022 and the climate data of ground stations
in the period 2006 to 2021 have been used, which include:
evaporation data- Transpiration, Enhanced Vegetation
Index (EVI), Global Product of Surface Water Areas (JRC),
GRACE data, OLS Satellite Night Images, Sentinel 2 Satellite
Image, Landsat 7 Satellite Image, Temperature, Humidity
and Rainfall Data. The change process of the used data was
analyzed through the Mann-Kendall test and the significance
level of these data was checked. The supervised classification
method was used on the two mentioned images to calculate
the area of vegetation, water area, residential areas, and
barren lands. The obtained results show the reduction of
underground water resources (significant reduction trend
of GRACE satellite data) and the reduction of the surface
water area changes in Kabul province, under the influence of
natural and human factors, which among these factors can
reduce He pointed out the amount of rainfall, increase in
temperature, increase in evaporation-transpiration, increase
in the level of vegetation and physical development of Kabul
city and increase in the population using water resources.
Keywords: Remote Sensing, GRACE Satellite, Afghanistan,
Google Earth Engine, Satellite Images.
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Abstract

LRVCES

Critical to human survival, water resources, including
groundwater and particularly rivers, are under threat from
anthropogenic pollution. The major Kashafrud River,
located in northeastern Iran, is a seasonal watercourse
currently encountering numerous challenges. At present,
a stretch of this historic river (Parkandabad to the basin's
exit) carries wastewater, comprising industrial, urban,
agricultural, and even livestock effluents, transforming
it into a conduit for sewage. This study reviews existing
research on the challenges faced by the Kashafrud River,
including pollution, climate change, and its impacts, as well
as reduced runoffand drought. It outlines the crisis afflicting
the river and then explores solutions to mitigate the current
conditions. This research process involved reviewing
previous studies on the challenges of Kashafrud, conducting
field visits, engaging in discussions with local residents, and
validating these findings through consultation with regional
water experts responsible for overseeing this water course.
Research indicates that there has been a limited focus on
the pollution issue in Kashafrud, underscoring the evident
necessity for comprehensive scientific inquiry aimed at
presenting suitable solutions to tackle river contamination.
In conclusion, through analyzing solutions proposed in
previous studies and summarizing their strengths and
weaknesses, 13 practical solutions were presented to provide
the most effective strategies for addressing the challenges of
this significant river.

Keywords: Kashafrud, Sewage, River Pollution,
Climate Change, Drought.
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Abstract

OS>

One of the most challenging issues in water resource
management is the impact of climate change on the water
supply. It is necessary to examine the effects of climate change
on Afghanistan, which is vital to Iran's water resources.
To investigate the temperature and precipitation and their
variability in Afghanistan and the two basins of Helmand
and Hariroud, MSWX data was used from 1981 to 2020. To
project the future climate, the output of five CMIP6 models
was used for the near future (2026-2050). To reduce the
uncertainty of individual models, a multi-model ensemble
was generated. The area-averaged precipitation trend
showed that the precipitation in Afghanistan, Helmand,
and Hariroud basins has decreased by 11.2, 12.2, and 12.3
mm/decade, respectively. The area-averaged temperature has
increased by 0.43, 0.45, and 0.57 oC/decade over Afghanistan,
Helmand, and Hariroud basins, respectively. The results
showed that the temperature in all three investigated regions
will have a positive anomaly in the near future under SP2-4.5
and SSP5-8.5. On the other hand, the precipitation anomaly
will be negative under SSP2-4.5 in the northern regions of
Afghanistan and the two studied basins. The entire area
of Afghanistan and two basins will experience a negative

anomaly of precipitation under SSP5-8.5.

Keywords: CMIP6-MME, Precipitation Changes, Multi-
Model Ensemble, Afghanistan.
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Abstract

US>

Climate change, including drought, is an important threat to sus-
tainable development. Entrepreneurial businesses are undeniable
due to their acceptance and adaptation to environmental changes
to respond to critical conditions. This research has been done with
the aim of "analyzing the responses of entrepreneurs to the water
crisis”. In addition to identifying the answers, the effects of the water
crisis on entrepreneurs and the consequences of the entrepreneurs'
actions on the business performance were identified. In terms of
results, this research is practical and of a qualitative type of case
study. The research community is entrepreneurial businesses in the
three provinces of Fars, Hormozgan, and Isfahan and the field of
activity: agriculture, food products, tourism, mineral and industrial
materials, and animal husbandry that were affected by the water cri-
sis. Purposeful sampling method was used and data collection was
done through in-depth and semi-structured interviews between
February and March of 2022, which reached theoretical saturation
after conducting 13 interviews. Data analysis was done by qualitative
content analysis. The findings showed that the water crisis had an
impact on two stages of the business value chain, i.e. "supply chain"
and "production chain". Supply chain impacts include impacts on
water resources and raw materials, and production impacts include
impacts on products, process, assets, and production factors. The
results indicate that entrepreneurs have reacted to these effects with
three strategies, diversification, cooperation contracts, and processes
modification. It was also found that the response of entrepreneurs
to the water crisis has positive and negative effects on aspects of the
company's performance (operational performance, financial perfor-
mance, social performance, environmental performance).

Keywords: Water Crisis, Climate Change, Strategy, Entrepreneur-

ship, Performance.

Ry oae dele S JlSls dlaz I el Ol
Juods 6l 815 glaySocnS 0950 sleiidy Sl dsugs
bl b ) gy sl s DS b )83l 9 iy Slass]
Slagal s9lSlor Bua b Giegs) ol ol JSIILB e im0
dopaly lulid god b el «Of Ol 4 Ol 8L
Oleladl slassly 5 QLAJ*)SBIS 5 g:;T Olyso Sl (plelis @
donss y13 ) Jiaghy b i)y JSsianS 3,5 las 4 Ly SIS
Wig3) dele adb 0 $0ge dllhe -AS £ 95 3 5§38
Olaiol 5 O3y cpusld Ol deo 5 iy SIS laylSoraS
W85BS (e gloosyshyd «ghsliS Cullwd sladine) 55 5
I8 T Doy 585 o S (39,81 5 izio 9 (e Jlga
dlwgds Loodld Jindis 5, Sdigé 3 o3lituwl b .abl e il
Sidal 9 (g (o) 031 30 AL it ludass 9 Bras sladilas
4 Liogh duolas W elodl 3l pug a5 4 6351,5 VPVl ole
Slgizms delo dlewgds Loodks Jolosi 9 4y . dwy b3 gl
doye 95 Ol Ghow 3 HLES Ladbl .Cé)S Cygo LAS
3 051253 9«38l 03z sy IS 9 e Bl O30
92 @lin 80 Jals (el 0,y Oy s il L3
it yame 5 530 005555 33 55 wls3 Oy 9 sl Slgs
O STl O SIS s el adgs Jalse 3 Loyl
laai),d Mol 5 )5 gladloy)3 (ilug gite naly dw b
Bl W pasine (uismes Jledls OLES (ESly OIS ol 4
Gldes 3,50ee) oy 3SMas sl OF Do 4y Ol SIS
o |y (G yagms 38as (slotz) 0,Slas (o 0,Ses
3 318 e 3 Cte O3

(3D @l (asldl Ol (Ll Olymo 1gualS oy
RIS

HomePage: https://jwsd.um.ac.ir

How to cite this article: Khorram, R., Makizadeh, V., & Mansoori, H. (2024). Analyzing the Entrepreneur's Responses to the Water Crisis. Journal of Water

and Sustainable Development, 11(1), 49-60. doi: http://dx.doi.org/10.22067/jwsd.v11i1.2311-1286


http://dx.doi.org/10.22067/jwsd.v11i1.2311-1286
https://jwsd.um.ac.ir

plosl Slogiagiy fiw Jad e OLiS 4xsdS glaiasl 19y
dmwgd SygdS 53 9 GUbIGw 5 sole Slools pxhaw 55 00
5 dswgidlos GlaygaS 55 Oheu ol 536 5 oud plovl adly
oM Cawl 433,551,3 azllhan Sy90 5uS 8D phaw
Sk » O Ohoe Gale OIS 0938ls) GiiuS wazgib
esitnn i b pulituns (Jloiol OIS 9 Oyl el 9 gl
9 SzsS slaolls o5y94 daolly (i)l 0yes) 1 Ohew o)
~golaBdl gl Bads 50 Ol SHIS Ol Cussl wazgib
doyd pole Gigly O o3l b dazlse 5o dsele slos!
SL)lsws » Ohey ol O plelis pogdle Cul
Iy Loguly ool slasaly Olo,3hIS gl (SsSz 5 by 1S
9 FluSis g 589 gl lo ) ddzgil lé sy 50
43[).3)51)[5 6[.&)[599.“5 Sl sadb @ )i&.mg)a wriwd oKl
Qladol 5 053050 ol el dw 53 T Ol 31 ke
du ) 55 6l 8N GlaySss 9508 5o ol Giogsy
R2Me gloodsld (sislaS sloculed due) 13 Ol

b plosl 6)9,p10 9 Amo 9 (e dlge (8, Si,S

g did 9 x5 Gl 2 Gi9e

Bl e el alse 5> ke GiVeb Ol
o8l 5o ((YVF Ol)Ses 5 Atehmengo) d4d (0 64l
IO 5 ol g8 ladeliyy 55 Gl dluw Ylgisay
Ale s (VF ¥ (531085 LIS 9 5203) 9 Wgumme O
5505 55 05l bty (anls] st aims oo GLES ale
olaidl (elois! glyjlisle g atsls L@WsSl 39
W18 31 ditwd diwoly ool 4 &S (sleySswS § s
L W,356 s ySgewS Y+« (Griffiths 9 Linnenluecke)
i 095 glacled » o3l s ) AL Ghie Oyl
b Gledal s 5aS Gligans Lol (ol 352900l caiS
«Clement g Rivera) wiad o Olis [isSly (eul8l Oilyuss 9
Oless b @Bl @y alo,3hE glaySscws (¥+)4
5 Linnenluecke) 1yls (oS Oley (SWSL 5 dous o3l
b 9 Wb oudd iy Ol ST okagds (Y1) O Ses
e Wge il 35umw )l ¢lp Olile glacud,b

¥V OlySan 9 Wilbanks) 5 8 dyul 4
B9 )l 0y025) didzgily @aldl HusS So38 Ol
S il 355 a3 5353 s yio Slgim
o 1l SIS S o SO Lls s glacdlsd g s oo
9 eilesidy Olauas @Y slacisluy s GBS el 5 3l
Y+\Y Busch 5 Weinhofer) b iin G pas slogSl puss
» Mﬁl Olypusd ddgl OIS g9y 50 Buws Oy Oltlao

b mub Obow Gudloblie Olsiedy (JuSis
e 3blis 5 amd e 5,3 55 o |y etugwsS| 3l SlodsuS
Molen) Cewl a8l GiiusS Odids sl gladas b O )
S dzwgd o 5o GlaygdS o ool )0 (YY) OhSes o
Ol s 31,3 aglhea gl 3 el sl poyme 5
2348 Vs Canygd 50 dmawgddloyd SlaygdS 3 S0 Olgisds 50
Javanshiri g Bouzarjomehry) 5)l5 1,3 Olaz 5.0 Cwsd
Ao lodsly (gadS Jiluw 9 ladalyy (78, ouyals (V-0
L 42 9 b walss S G0l ux B Olul ss O
5 Glaeibuse (eloiz) Oylus Wlgie OF Oluss 5 eul3)
(VFY (sobogy oIS 9 0203) w5 dlowl (=3 B goladdl
b O sl ouee LSS S5 s O Sl Cosoke dI
el 00

oS Gy by Gy Olhs Wi Gadldl Olpuss
@ dob) (Jiigdes yo Sl b @had aEl axdls oles 4
Uit 3yl (3l dhozdl O 5 850 dgd yo Sl B uLSdd,e
25 GlS i JluSlis ) el glaidle (Y- Y (Taylor)
Eijdenberg ¢ Kuijpers) uiS_» Ll 3lo,8NS 65039 S5
3929 S8 &5 Cawl S5 Slawl lime 4y GRS (YY)
ol 5l SzrsS Jeldn Cuppade 9 CoSla by el 9 adlas
GRS s gz G g3 3 65k L(VIAY Martin)
A1 35,8 SagS Buas 55 S S @iluiloly aial,8 895
Wdz B 9 S S gl o 5o Ly y8hIS oBugs gl 5
Gl g S S a5 9 3Ll w3 (8008 5 it
G (0,8 31 508 dus (Y4 V) (Wagner g Schaltegger)
dawgd OLSL Olsisds Ol BN Of s & Sl wby gl
(YN0 Kyrd) wigd e 43,5 a3 50 lySonsS g oS &
bbi)éBlS)stSbﬁmn)b cwlin Gl sl 6)-:5)54-3 pos
SIS 536 Lol gmlylas) Cubl p Caul $San g &
Ob s 1S (3ol 00235 33 LaylSg S pylao Llg3 0 4SLy
sladis 9 (Y+VV McKnight 9 Linnenluecke) oLS)S o
G 30 1) sl dewgd @slaBl -eloiz] 5 Gluwjhausw
Sl 51 agome yustis Jasl b G (allin s )3 530
G s 4 Ol AL slaculed 5 009 WaolSn Cuddge
ol3] Oy glaalo b dgalse 53 malse @35l s Lo
Ol GBSTy 5e yebods &S oleSscuS .5yl LoV Cacas
SA pols wsS e M) 6wl gladyaly b g wad e
Linnenluecke § McKnight) Wyls LulBy Coje Jads gl
b L 3l oddul malsz 55 GBI (i (V1]
(Y VP b 5 Bullough) Cl 48,53 derg3 3y80 LS54

VP A oled @l Jl

Il dmags 5 OF 4y i



30 Oldlhas sdes 30 Of Olyso 639 3o (YW (OhBen 9
Oh8es 5 Choongo) Su3) jl Culsy wile 9,8 mhaw
S ey elusiis goladl - el sladoly (¥ V)
5 Sl b olpslaS @Bl loliusy » Jlsias
Shokati Amghan g Savari) l),sLiS gldblis glag3s) sl
i&a)lfgg‘,«.ms » Sl Qb.«S‘U Ui)gi? 9 03¢ (V-VY
3839 b Cewl 43S 1,3 Clat )90 80 praw 53 o394y
GRADE O 9 0,5 sk (o dige (A3 0)s> (il 4
Ld=gilb (V- Eijdenberg ¢ Kuijpers) ui Jalgs sloul
Cantd] ¢ JlaSlins wilo Laud8) Oyt 31 iU glatodgisa
IS O sladsly Copde $lp Sl 3LE ObSL)
HlSais oupy Oglite Cule dydzgil S0 Sow 31 - Cawd
Glodoly 385 Crlis (rab Glagheu plu b duslis 53
Oh&es 9 Kilimani) 5y gL Counal laySocnS sy o
(YA

fl.?dl hde 6[.%02.&533: 0950 3l odal Cewddy E“ib‘.’ (V) Jou=
D e Olid |y Losls 9 els oud

7S 5205 00z Slaolys 5 Wload Syete 45 9 S
Abegg 9 Meinel) Cuwl 485 )8 dsllas g dogd Syge
55 a8l Ol So58 O3l e Sl ogde (¥ AV
e By slaculled 5 Cude OLI 4 yoxie WilgS
SldasMa LB Giso Jle(plb (Y)Y Busch g Weinhofer)
9 Gyt -8 03Lal ol Late OS5 dy gzge Slodl )l
Jolgs 0395 30 613 Bludl 55,6 dad e OLES Slodl Hoe
5 Kuijpers) oM los,Sug) 5 Gaes o8y gy Jaume
Szl qgolal (Luly glatuswe 9 (Y+VY (Eijdenberg
2 b b 556 4 S dogi 5 4nsly B ulw 3
logiasiy (V411 Clement g Rivera) Cowl ails CS %
1y LaylSons gealy 9 LoySoasS 53 asldl Oolyuusss L35 oS
.(Y+¥y Eijdenberg ¢ Kuijpers) slosls )8 dellas 3y90
355 (VF v OhSas 5 oaliuwl) sole ool o Bues
GHhlos i GlacSs paw 53 5 Al dmwgs glaysiS
2 5 dzugidleys slayssS 53 Ol ol 536 5 oud ples
De Abreu) Coul 4:3,5)1,3 dsllas 3)g0 oS i 3L mhaw

0Bl 555 5 G 3D 039 30 Gaden Slopiagsy gl 5 Blual -) Jgus

o Vledgy Bu Ghoe
plosl 30 @IS Celiw 5 Ghylas glaylinl 395 Jdd dy Ol ,8HIS 31 oyd 00 (39199 etuswsS) Cowliw 5 w3 Siad 9 Daka
Mg dlge JSie U sSgcnS Sz Olyoo 3 pw (Y+YY)
(¥ (asi sladzoly (Viies e grul Lo ille 4 32,b dw ds 0Ly 8D JlaSlis 4y Ol ,8hE galy e 9 Kuijpers
$ldd,e gladsoly (VY 9 dolas glad=oly NERS (¥+YY) Eijdenberg
58 luSias QL ALS S35 31 Caldy s HuSbs hia 536 ed ) Caldy 5 JuSas 5 SoslT 136 5 Choongo
313 HS9iuS §ySpandl 1 02 3 $I9d9w 2 @B i OS] O8N0 S (V%)) OhSen

L §) S alosw wiy 9 Ozl Gl ©950E Olgieds ia8hIS OLLI alieS Oloyd Olsisds G2 BHES Guyy  OhSes 5 Maritz

S (5 Jas

COVID-19 lyss Jsb 5o (¥+vy)

Slagiiliul 33 polie Gl §rSH8d Ol ds diun el Ol wylagaly  SHp locSo laiglds (uwy
Shie ) Gad8l Ol i graly 5o

9 bliss 30 ¢ Semiws" Caliza g5l Hlaz Aitws Sylits oSS
S e pasin (el L_,,u)ST)lS ks)isov\..ﬂ oslalp 1y ookl e

(Y+Y4) Ahn g Lee

S b SaSly 9 415Ky glaguly 5 Grub gladle calise glgil ou
LM £ 939 Cud 9 dluss Gialidl b .oyl sg2g dhasly Lol dy (peSawly 5o
s il o 4y V=8 lagewl oSS xub

U
) 9 McKnight
S0l g 55 o dasley usy .
B Linnenluecke
Lo olSay Sl 9 b (¥19)

:6)|JSJL3 Csoo )0 (add) Oy \il}-’“lj\.«l‘ Slalud) (b3l ug.?)ly
dzwg’ 9 Slojlw CSHléa « game dzwgs L) Qru‘bls Lo pde Sy
A By (ol by

BN U'U‘LIU':" 6[.0:\5)[) Silalud) =73
Al Ol b )85l 550

9 Buranatrakul
(Y+VA) Swierczek

3905 B5uS 0y0)9) Oldas ¢l goog0 bL3) pas 9z lelse
S 2 ol Ol b @Sl 536 pae (o Jilus 5 0l OLSHIS
390 Hledd) @lge 3 fege Glgieds (28 GBS 5 Ob e Ole 5o

Slaguly 4 Olpde 42 pae e
ol Ol 5l 50 S5l

Hoferl ¢ Meinel
(Y+1V)

a8l Ol 1 g dyaal Gud 3l Lol Shysl 9 S LalT Olie
WSy $)S5l sy £ 58 sz Dsde G ggb s Dl Sl
3094 &) oo ddyady Skl g diwg «<Slg

Ol jal 93 LES & § sl

o3l

9 Gasbarro
(Y+Y#) Pinkse

()]

O 5.5 s

O Oho 4 Ol SLE slagwly ¢35



)

95 Bue

(Sl

Il 0uiS L g3 @.E.Z.AU )§3’“-‘“-" Jl=d ﬁw s fwl
g blise Sodslin g jlign olddials eams 04uS Cogds

BN chC.Sjw sl sl L_,Jl.wb.&;
o8I Oy

(Y+YY) Lee

Ol 4 G5 Gloguly 9 (Rlodile Olawal GilwdzlSs Cozle
S O 3 I9agl] Ol ,36 SILE0 Sy g Jold Laul3)
3L eaaad b Jadye Gblie 5 ladinse 9 ledile 2wl

SS5S 3o 3 alggl Ol yasts
Oal 03025 33 SNy 5

9 Linnenluecke

(YY) O Ken

Lkl dn0ly da s suze adilojlu Snely iy ladnely S » s

2 oBn ol suiedes b

O Se g 03))dwl

398 530 Jgiame 33l suzee 35,8 )y 9 Oldas DS Spaly ool sime 0330050 =53 50 looyaly (s il (VF-4)
(e Blssqssleiz] g solamdl lge Niyd 5 isal @lseidaliloille b s G ALE slegidle sl (1F++) 5 dlss
e (03] 9IRS o 393 Zlse (9o latales 9 lem @lse Ol 9,599
&Iy 9 Gail-able (b 1yl ol Olyz dw S 9 S e 53 b @yslol oyl Qi) Lyl w48 OlSes 9 Sxez9k0
Ddn A $s5I Ol iz ge 0y S5 SaauS brummaslaS5s (yra9)
LS 98 9 oue) JMe (ialS @olie SladisS Ll (2usS $oSl yusd 1150 $)S5le lagiiliul Gandd)  duds) 9 o3l
3393 auldl Oy b )55l slagiilinl (o ege dloz)] o8l Oy (\va7)
Oy Cawl SYL L o hwgis NE‘“M 3 LQ:QT Sy &S GilyyslaS w@g)db)g%db}BS)ué)M Qb&mgk_gj}Sl
30 395 395 3| Bl BT HloSis 9 08l o3 dgolse 5 (1¥40)
3 56 sladelo Wliws) 51 Gas o 039 Ssldte il i) .
h 7 ’ ’ $ldblas sl gl il o i) .
Slodels 4 yoie JLSlis 500 9oluss 5o Ll ools GialS 1y JlaSlins ’ ] : ’ (Y¥a¥F) S6 b
. - T e s Olyslas
ol OD)S a)lj gs).’dgbubxy )b‘ oJ.:)‘»)JS 6)‘95[)
dsllhe «alie glagbsy ow 3l Giash » oSl bl s 4 by, 9 dlge

WDgd L) 383 (§551 5wl Olgieds $9y90
il Oltwl dw 5> &l 8L GlaySens (iagh dmsl>
Slaodyglyd (3yslaS :ull=d dise) 1 9 Olgaol 9 Y3050
ol a5 G)9pld 9 ime 3 Hdme dlge (85B8,S (ie
@l S HBeanS aslie wixals J3 Of Ol 36
o3k 13 gl (2l Dedip Lgmee Jhaghy Judod asly
y5Sde Ol da 35 VFeY Jlu ole athal 5 ey Gile
L adbilisle dad dolas gob 31 9309y Gladelas
gldl Jpas B (6l A6 glaySocwns OISUL) oly 316
siand 12050 Ol duw Gl L3l e .,S ploil g,k
s Ol 9 laglel ()0 JlaSis &89 Qim.asg}.:
lpodle b il 3L slaySscs 31 Gadb 4
3 6l 8L sla)Sscns lulis @l pdlo Giaghy 53
&S & oolazwl (V44+) Vesper Jawgs ouds 8yme loylmo
Slagioy Gme sz Gl 3= )l udle laylme (0l
0ol Wz mlie gl cgiz slayhl gl wdss wae
35 slaslme 3 SO o SI . Gimio duzme 30k 9
O OlPie sd 6033 HS gerns So Sl Olaladl o
358 gandid (BN HBsanS SG Olgieds |y H snS
B UslS 5 wiedun g, Sdigé 3l QBULS Sl 8L sl
sshieds &S wb Jols VY digé 5o gk glasl .us oolaiwl

oy

95 Ol Jdod (oo &S Cawl Silsllan (s 31 (iagdy ool
Ol 8D slosyely (5,800 pdaw 53 OT Olyo ladsly
AELGR 6O e HaS 31 gy S e ey 6 1)
GRS Glgly Ghe) 3 Giegly SLES! Cuale wazgil
slaigy )iﬁb BIRCATY adlan 0 oslaul CRITY dstlas
9 wld Jlaody o9k Calsy ol osld d,h) Las
Olsids 3)30 5 Baas 9 09 35,8 e 4 (w9 $H5psd
09 (WAA) Jgw,S . Cawl Oigldia 095 L3 dyg0 Bun
diz b SG Gaes adlho |y 9390 dlllan ol Buo 5 35,4
w2l $olse Hhie ) 5S0ICey gadse SG dellas b 090
9 Denzin .Jl5 e wdd 0 OLEs 1) ¢ 9090 o LSJ‘:.‘?‘:"‘ aS
Slaghs) Gw Oglds Wduw) dowdd Gul 4 (Y++0) Lincoln
0> Glojiuwy (g o S Cuwl Cygoild Calise 4S8
g dsdlhn A8 e JWd |y Lol Glaal g 3ld 395 @
ol B85z 5 Iz dz Wile (pladldw 4 sSEwly $ln
sob 4 Sieshy (sdge dsllhae o (Y++) Meyer) Cowl
ssb 4 B uSe bl |y gudS 9yse Wiz L SO (380
) 890 dsdlao .AS =il O oyl ‘CBJ'J“A 9 s
ks 10 ols slodasy 03y unlysy 45 dede odlitul
4293 b (alpl ool Cawd @ Buos 5 s 310 (=Bls

VP A oled @l Jl

Il dmags 5 OF 4y i



Laadl

RYSCEL MNP RN GRS RIS AECATS INEIC TP TPE
20 &S Wog Calisa &)L‘.«o 3l (cLJL‘_“»)SUS GLQJLS&HMS S)
(=0 Do (§,50)S (e sloodyshd (sinsliS slagicsy
Al Jrwgte ittus Codled dy Jgd $)953610 9 il 9
58 OBNsddirlas puw 3:S0ks 5 Jlu A loySyS Collsd
5 (alib)lS Cluasd gyl oligddilan F .39 Ju VA
IS9esS #0955 OMeass Glyls 185 SO 9wyl wlidnyS
g V5 Olaol Gliwl 13 3y90 F ol Oliwl 5o dsllhas )90

Sidlie Clled dy Jgseine OS5y Oltwl 50 55
@B 55 Jsaz il SLI B 0 ST Yy S -
b lyBoaS 3 O Oy G Gy GAS lgiome Jalos

Borb 3l Laosls Julos .3l dals] dolas WY B bl <L
Sl 5 ohesdy slasl Gl sl b pledl lgise dales
SrRJs) Glas) glalse 3 dllhe UL 5 (2lo) Gusd
Lincoln g Guba) wi odlatul gpdhanli 9 Gpisolasbl
0938 o2 3 slagylSaS (bl L) ¢ln (V9P
o2l Bk 3 .(Y+\V Neuendorf) wi oolaxul LS o590
b 585 59 hwgs) xSl 59 383 Olise OlgBon ey
dewloe Gl 23S LI (GSle) ghie 95 53 L Il 98
vl hugs dunlie (s 3l (gl ol 58 Lo liSuS (Ll
JBtue yebds 6,505 op5 &S Oyguoplds o odliwl S0
Sladgio g ladgaan Culpd yo 9 sty Weosls Judosd 4
dunlio 005 Jawgs 00 dlowl euslie 5 lagasli b oud olol
&S Jal Cewdds +/AY 5‘.3[5 o o ldde Gigdy (ol 5O b

0l 8008 HBscS O Olow OISI-Y Jsaz
dolas Gl (nlodigs 5 Joled oo ) dsfia  Ogeuie
> Cawl U hasd Jadd dils)lS 5o :(1) oyleds 0 gdiduslas _ _
rE . o ‘)) o o8l (ol CudsS GhalS sl dgueS o
Ol 39y dw 90 Glade Cuwl Olwsl (g2 ddgs Jad slayg)y - ey &ﬂ.l.a
. o Gl el a3 )]
- _ o
5aS O¥gama 5L uib Of Olysu [S1:(A) oleds dWigddlas e CudS iolS ddgl slge JialS b
9 Sl Sz (97 Cand Oglhao o Loy CudS 9 9942 dloul tddgl Slga Cad (oSl sddgl  ddgl dlga &
oyl dllis bags pslie sl slse olsdl @l die)
S0k e O $r9d Jds 4 0lS 1(7) o3leds oWigddiolan ‘e .
i o SIS0 <OV gaca L:%.c.,S Sl Jyase
Dlaz 4 ole Gl Isb 55 2 Usame slody Sisbds )l
) d9.am ) g_:lé:;tjl » Olods
be pielS ole
595 030 Mo L0yd 31 §ylewss (52 :(F) 0yleds 6L gdus-biao
e s aul yo el s S .
a5 5 o ol € o ulgid Lo ol o St [0 ‘ . w3
% ®pewt - T g s e Gl RO
Ll 00 00 05 31 w0d3L s
ol
SlBe ey HSs Vo 3l 3)9laS SO i(F) oylesds ouigddusbias
RISTIPAY Olgreguads 9 393 (1) O 45 98,5 (0 ewS dguw (S $Col gloalls Gule solatwld s
Ol Bpae a5 GlalS uiS CusS (29510 OlalS Basé ol W3 Jalgs sladiysa (iol3) Jelss/
)23 LT Oud 65 5 JluSis ¢ 939 3l dmy Lol Ladyls (oS (osly) S/

VST (=L9u| i CudiS dS 5945 48 pods () 39LiS (6l Waole o

b 55 58S 51,8 Judd 4 6,580, 9 8isliS lagis Jalie
ey 45l Slgn 4y 5LS pas 5 euditans OG5 JlwSas sl
93 ASke Of 09.05 5245 9 039y USCie Jlzd ddgi dlorye 5
idme i 33 Jlsd gl ol yuionass LIALBIS (yaal 0y0503)
S bllie 53 5 O b adsl dlge (Sunls pas Juds 4y imio 5
586 S dlorye ol 53 i o3 aly 53 O 8l e 4
Slald Casio 33 oo glavolSn Colgs 43 9 Wledgr O Oy
4 ddgl dlge 4 (Stuly Olien 9 OVgamme ¢ 65 9 03151 polul
2l 558 (sl 03025 35 T Oy 5236 o Giline Olsas

oy

03] 0y dlo e 93 1 55U L LT o ds e Olis Ladidly
P9 CEHECI LR CROUR SR WA FUCS; SPARVA TVES S ES
dzalad )8 Olyse ol 58 o "g 63" dlye Lol .l il
30,5y Jlusss Cuale 4 WIge godse ool o Coul
oogale S33:8 994 O I el Ol b Bs0 S

Sy £ 698 ol 5058 Glacusluy ) b g dilas
Sy S s (e mlio 50 Ul gloolsiy (4Lé Sysbas
3 R ($h9liS gl dlge pogasds 9 ddsl dlge 4 doud
35 5 Wloagy 5l Cod el oyumy dloye 5o Laisn plu

O 5.5 s

O Oho 4 Ol SLE slagwly ¢35



6,528 Wguama Ol LIS 350 Cusls 5 0393 350 O Olyo0
el 4Bl GEBLS O CohS oS uS (WNgame (0350l 1y

1 e 3B 55 Lol Wgs il p O Olys tslyd -
Giali8l 5 udgs wnlyd s sl 5 LiBe3 sloul Wlgd (ialS
ahd > Pl st O gl dlazil wdss gladisse
02l €S wiboe OF a3 ads anlyd ol Sinly s 4 uds
4y s sladse Giolish ded )3 9 ddss Juals Jdi)
Slga 35408 sy St (950 OISl Guizes .0yls JLid
Debe do digse Jilidl 9 Wl JLals Ll 55 o)

ool sl O 55 daialls » OT Olyso Ol sl -
8l 65900 sl LIl 095 a5 wibe ooy 5y Ol
Cesly OF Gly CudsS (osasay OT Olio 015 (5 55 Lol
3o &S 35b 0 dgs OYT Gudle Sl 4 31 9 (Soguyd
230 il 1y (a3 35w 9 350 YUly ags

I Oy 4 Oy S5 slagwly -
Ol 1y O Olymu Copie by NS glasywaly (V) Jou=

SO0

Aslis adsl dlgs 9 T @lis dlsie 35 Jals 3usl 0yum)
Sl Y (kS S1alS -V (6seS -V 3y 3l S
a5 Cl 0313 51,8 150 Cao 1)y LoolS o galio c(ruls a3
s e O3l ol Leld

HloSis 315 50 ool 5L5 090 4ol dlse CudS 9 5lude
58 O Caad adol dlge 350aS donctd 53 9 Cul Bl (ol
Ghate (o dzrgs B a5 it (33l 5o Lol .l €8y (i3]
Caal 0l 3929 s a8y gl O Olyso £589 b &5 Cal
& polie ddsl dlge 3l (25 ddss dine) oSl g 685 b iy
e QLS iS5 Gl .l 00 Ligo La:olilg Woyge s uJTGS
olya 4y 55 e OIS Wlsie (JlwSiis 5 adldl Oy
sl asls

CNguame 1 (JleSis ol Hlad @3113 g3 0oy dlo o o
el 23S 03 7 ) ke OIS daolSs slaabls 9 anly?
CapdS GilS Eaely T o ool i 5 5 1Y guamns -
i 5l opemy 0,36 4 02 ol &S Ceul ool O¥game
A5 Lolyd 5> Sl slel 4y 0o 9 Al dlge CudS il
4 polie Wguamme LSSl 50 & 9080 (ead (Byb 31.90,5 5o

PHETRET]NNY BT TOAISN gT Oy b dgolan glodymly Y Jgdo

alas J 3l (plodigé 5 Golas dsdo 1) dsdo Ogauian
(ugb;dél,bl Olludgids o s &S Ngase 3 So: i osled oigdduzlas 3L 4 de Jgase 820 J
Olyg i 9 993 ailisl lul 55 Jsase Gl Gl "Oling du” 0500 & polie Wiz Jgame dds3 ) LA;%,
()
.Dyl“’u.«é‘M@l&wg)bdf;?ds%.bjsu,é‘)bbdjbﬁ:C‘,«.&"Lxég Sl ’ .
. S i
‘ e Qs N bl ol 51 as) olge (el e
Lol (ouS 4uad pxp 31 ) Od eutadlgi o M i o)lods ouigddimlan e . L e
. e e Eon - ddslolss Gl (ldlke Gwbgss
P2 U980 Jie 5508 5ad il JluSas Sde 4 Yl LS Slse b i
So b dS 0gs ol 02318 pleil e dS (68 VY o)l 0038 dolias
PR TR TR R SR o GlacS5 plo b slsyl,3 sie slyl,3
3B SO 9 02055 @183 (ke sl 3 5o 00 sadgl dsls . . o
T 1+ 3LoslS ddgl dlge 0 S sudgs e syl \
020y =3l )y Gloy slaosloyl3
. b =ole 310y,8 ude alsyl,3 S8
0255 (6 008 (el SO o dzanls |y Olodgs 10 0)leds 039 dimlan S /))s . o
i - “‘ ! G 45 laoile 55 2 s 3l L,‘ L 310y1,8 (YuiS (aels Silwslasly
s il et 15 g el 3 s - R
Q98 Seae 02,18 5l &S (ladly O#eb ) sasta JELS oy 5.
s &S Sl OB L O w55 0 ool 31 S92V osled oigddsslias
T ouiins Lo VY 0)lods 00 gdidus-lias / . oudd loal 1y 48 ool lacd -
e R R sl eetilne sl
owigddimlan /.6,S30 Gygods 02,52 Shbl gleclz Ol 51 GV o) - ——
- - Ol 5l due Ol el
9055 1) O eadesl o e 40005 9)09) Ol 99405 LY 0yl ‘ e
$023,5 0 gi b S 51wl OF Bs Os2
9 oolaul T Ui [RVER TS UT 7 oylods oW gddislan 6_,5)[54.3 SQT CudS dgup) 1.3 lawslyd tkl.»ol
- : 2 lds
455 O o 553 & o o 0 sl LS bl isenl sl e slanild 5 i l’ij‘;’
. X T . GG
ot Ol 3 3190050 9 25w ol Gpas il
4y 4l (sl Lol 39 039555 Ysasma Lo (slayss o ojled owisddirliae "
. ol . T . P, Sl g
b &S @.3;,5 dlyl 039y 99 youw Glodiw \s.gJ..Al Eold 9 390 sloylss g s (6,5550 J g

of

VP A oled @l Jl

Il dmags 5 OF 4y i



b oloyl8 slasil b galyegdle .aied (iulidl 1y Oy Jasl
30 Rw «dlize oldlre bl 5o suse HEUS 4wl

1 Sl b Sl 520 5 sl Slge Cand GalS
0935 ©lladl Mauul dlol” ilaanld el (z
21538 3580 5 T (Lo (930 OIS 28y sehaiedy HSsnsS
A3 slodinld 054y 9 5 b Lol . Cuwl Jsame g3
Sl WlosS Gmu O 6xSa 5 oub slaanls s
Slodilyd dey ) .ed GialS |y de e ol p JlSlis
23 R 395 Gl Wi Glaig) s b Ol 8L s
53 50 58 Juid 535 00,5 Olho 0l b 585k
odldtw) gungle) Oluss 5 (Wdgd b ooldtwl Olyee b
S Sosale 9 sl (GB)b 3 ldlaz cnl 3 OT
398 OF el 55 IS slowl Lol LSl (g ym
Gloiles O9ym Guly &S OF Wy b ol wabie W
2 O S84 s9up 5 Silwopsd sloauhs 9 Cuul
Judodd gl (uizen W30 gruly S ol b o8y Usls
oy SsnS s 0 OLES a8 )S pled] gladislas glassls
Wiz Sladil)d g Laylil Wldiiles dilysles lagisy ol b
39290 Ol 51 SLE B 43,8 84 of Brae Gials ¢lp
G SxSBL L B Wled,S G zes .ALS odlaiwl

S gy 30 1y peiwd 33 Ol CudS lais)

3550 1 Ol S glageuly Wi,k -

o 3531 Ol Ol Glodnaly Ghashy pow Jlgw dazgil
adly 3Sles 5 ladsly dz Ay 3L HSys baws
Judod 9 40300 Syge Lnduslias ) 00wl Cawdds Glaosls «3F )
(Fdsuz) 285 )3

dloy0 99 53 Olym Co e Slddnel) d5de dhasde dasliz
Wl 0393 05 (53935 3 (92 e 93 33 9 oS 9 (el
20 e 9 WJg w50 oo "Gilwg giie" 1glwg gite (I
Jsams $lug site dlyle sy Coul 48, 050 el prlaw
0958 Gy 5usb Sl gie dse 3 Hleiludsyd ol
4 agraly 0525331585 3 G5 -Gl 0393 Slojles s/ Sl
Ailie e bl olu 3l dlge 3ueb sl Slse 39ueS
Ol AL Jsame CulS  JluSis Gate Ol doed 5
OVgame Jdgi =¥ 9 dude Osame 8ye -V @b 99 )
Hled,S WVgame Gilwg gite 4 pludl O @ el e
bl 50 loolSy 5o CudMe Coss ouiadglis g sdse ol
syl 5 u.“«s k_g)sTg.)lS ol Cels 9 009 JluSis
S dswgd paud Do b 48 oS (g0l .l 00 5L 8T8
SIL 5 ©sIob Wlgie 2 @l i dhuls 4 s

s B 50 1) (Fgelyy dmele
Slile §9, slag3sliuwl "aols)h8" 351l :slyl8 (¢
Slesloyyd 3a,b 31 ddgl dlge 39S Jds 4 &S Wil
L ol slodloyl3 b /5 bowsSudss plo b e Codib
@ plBl Ol 3L o0 JWs ddsl dlge GBS el
SleolSu plo L J& Cudls 3l oolatul glaslyyl3 sliss)
aLild Guiwd 30 GBS 03l @ 1y ddgl dlge aS HI3L s> pole
$ln S0 Al )3 LS e Wl WS s syl o
@ 3l L3 350 adsl dlgs lulaly 5 ool 3 Oluabl
Onigads 5 OBUS el b ) zolz slasla)ld wis
@ale sledlyl B 53 .u5l6d,S susie OBUS 5l b oloyly3
Odadily galoyyd g Cnlas Jhes! (Jo Colos b ool
35 adsl dlse (mel @Il Wyls e OBWS b b

3Sdes 5 ailiy S glaySsnnS slosnaly O3 -F Jgae

dolas G )l pladisé 9 Gadlas sdo 5 dsdio Ogade
i slacile Gabew 4 63l 500 11) oled odigd dolas  (uaS ShalS/ bl ladne RalS/gialsl  5Slas
Lol 04 5 d?»w CudS o B2 500 09z s 5usli s b Gustwd laCudyb S5 Gilkes sSlec
Oleadss Cudyl a5 (oS s 51V oylod owisd diliae sl
atuslsd @l &S ead Gioldl b bl s pow S B £9d SO dgw oS/ iuli8l (g8 L S/ iol8) Sl 3,Slas
085 S |y Gl dalyo Olos
536 58 Jal @y 5 b B ol 0 o)leds owigd dolas
it Jstdl 585 oty B dw gl Gligod el e 3 50 )y S 995U gl samal (g)sTb b SS :i:
S e Slool ) 5Slas
Gisio Sypd] Gisio Syl o3l 55 1A o)led odigd diolas 3le
shls a5 0)ls Giew GLas Lo S5 Jad [olieyin ) o)lods ol Bpas jials s
b

el Ol O 03 e

00

O 5.5 s

Sl Ohes 4 Ol 3L slagly 5T



1y Late 0,5Les Slolddl L5 Jslie 53 5 00 Llle 3,Skas
"Coud Giohdl " i (ol 50 dogs BB 4SS Lwlazsls JLas
Qs Gl 9529 b i Lol 51 (25 ol ool Jawgs
53,8 Bado |y 995 b8 dguw Olen Cuadd Giuli8l b wdgs
Gk 99 3 OlsBhlS gl Ll 5o isbiz) 8,80es (z
Gk ) G i) oud elods) 0,S)as dop Loge
szl Gosb 3l dale gyl Ol 43 SaS s ol il sl
Sl 35 asd (gelyn dxele golamdl bl & S9agy 9 Jlsedl
OLLAT 0,81yl sl (2651 3 Ol iy G5 58
L) ByuS plu g

gels 82 Ol 801 Olaladl 31 (550 1 Hausmo 3,8es (3
o) s e 3,50las d9uy uzge 0 Olyse OIS a
Slasl oo 3 Ose o2 5 JSIS 10 oo el (ol Cawl o
Gloduls 2ol b oly,3DlS o dsls 55 el ookl
Lod GaalS |y g.j G pas Bldiuwlgs QT &S84 9 u.a.A‘B
0l Jaw sldd (Bpan Of I suzme oolatul b ouizes 5
3453 Wilenslss ooty s rizmats 183 S |y 355
ol it ddgl Slge 3l (50 TS 9,8 9 Wde CYgame
Jde Wigd @5)slisS pisn 30 Ol Bpae Gials Sl Ol @
el 0l dlyl (V) S 50 oyl gloadl I Lol

4 ($Sles gladsly 0051 Ghie b Cude dlise ASysbdy
sl diwoly Olo,3S Slagub ggs 9 Sl O3 Gud
4 Gl 039 Wud 5 Ghte JluSis O3l ST Ssysbay
&) 9 sliy bado gl bt Ysame Cowl 00 0315 T ol 5
Oz & SJlusSis Ol dedbis bl Gl Gain gladely
b wlazuslss Ol LIS oSSl wogy Cute iz L b 5 Wb
(F) Jodz s o8 0,Sles Soupy 40 yzxie figy Slodnal,
Y 2 detde O Ohoo aly 8L glaonsly wasie Ol
A5 F 5 90393 G2l 9Ses 9 GLo1d 0,Ses Lol Ggaiae
1wl 0099 5550 LaySgcns 5,5 os 3

9 o ool laguly g8 3 Sk i ldes 3Shes (&
Jold) lodnse Ghals b Gioldl Lol sldie) Jalse
Oxizeas 9 (JB9 Jam 9 Gy dlopw dss unld sladise
S3lShiz . WSlodg4é a5 |y Jguame CudsS (il b Gl
0B 5ol s 08 Culled slacudb 3l ool
9443 4y 52xie o9 CadS Guli8l dadiy s (ialS §b 3l 5
el 00 050 ildes 5,S0es

S 3Shes Ol LE Clehidl L3 s Jb 9Sles (9
D50 Qe dgm 9 U9, (il b (ial33l &2,k 3l 55 laelS
3344 9 99w (i3l Cusly Claludl g Lagealy 31 &5 S ysbdy

.

N

slasls,l 3

bty $ 5ol

~

) Kan

00

J

Ay B laySocns 33 Ol Ol Ca e o8I -V JSs

W53 W9y 53 i) wlhd 5y O Olym 50 Jdss dloye 5
Gials) C¥game (Udss (ials puigen 9 Az Gialidl 9
Slld 5 (Jpame g 95 Olsusl 38 436 5 O¥game CuiS
Sl (adgs Jalos 5 (Sa3d slalls 4 Olus) o
Busch ¢ Weinhofer 4:s3S Olelas .Cuwl diils 9oL}
el 0yumdy dloyo du 3o 1 (e8] Bidlge 8o GLas (V1Y)
2l duolie b o5 e Lol 5o Udzs Easls g Cawl 135,50

oF

S doni 9 oy

Ol 03020 3l b 99 0 Ol Olymw Sl Olas Gisgly o
Gite O3S e 5l -ads 5 malie Gusls -laylSsenS
9 dsl dlge 9 O ColS 9 5lude GialS :dols T golis (el
Slel Jludiee) OF Olyow Lol 209y Lol Consd (il38) (uizeans
L Cude sladsly J9, Gl & 09y 5030l 4l Slse

VP A oled @l Jl

Il dmags 5 OF 4y i



S9u42 4 02 05 pdaw Ololudl (¥« +4) McRae Williams 5
25 ol 045 sz o152y 3,SLac 3914 4 o 3 sl sl
Louisl,d 2ol s Leolly ol gy B 53 55Sde oy
Pz b Bl glacul=d Olgieds )80 slaslay),3 5
Foge ol ) deale slajls (plulid 9 dils s
CVguame 4l 5 H89s Gl § giie pladl 93 Lol .Sleudls
Bl plaBI L ,Blize Blgie ool bawsd LS b uulize
sbar 5 S @ pslie Ngame us3 5 dade Jgame
2l Jiagly 50 . Cuwdld pole Gidgly 53 "Gl ¢ sie"guly
Ses iy 3Sdes I phw Hlaz oS slaguly
031 33 ,3b o |y G ibases 5 Gelaie (e (illes
dodse (ol b Gialdl 31,k slaz )l Slles 3Sles .ol
slocud)b Lol ) odldiul Waame CudS Gials b ialdl
13 LoolSy gruly 536 o 3usl 4 sl Gusws 5 oS
350 ol e 3,50es 3 LaylSscas Slaladl ;36 .5,8 e
€55 95 0l 53 e Ll 9w 9 Gigy8 1ol b Galisl 5yyb
Dilodgy hie 35 By 9 Cude OIS oy ysSde S as
93 3 T Ohow @ lylSanasS gy 58 olozzd 9,80ee 3o
Cygo (U085 goN sl 5 dsale (95l 0l a4y SaS) 30,k
gl 8y Lyl Glalidl 1 o Colyd 53 Cawl a8)S
o] Gragibume 3,Shas doup wzge <o Olhow OIS @
9 bzl 0,Sdes 30 Cuwl pasin &S Hohikes .Cowl 00
ol 4Ll ol 4y i OIS Loy graly ¢« un jlasse
Sla)lS sl 4 Loolsly grwly Gl 50 LS Olellas i 5o
gt E"L‘" (Oaimald Ll 0099 Cidin dagy 3,5 es 4 SlalslS
LoolSi Lhome o j slaculled 5B oarmslis o giamssy )
Lee) Olsllas 3l 550 53,0 31 5 (1490 Porter) Cewl dalyd 5
5 G ibume glacdl=d o gldhly gua (Y++V Rhee o
oddplodl lagiasly GISisbds W38,55 lug Lol oSles
9 Cawl 6393 St yhaume Olelu) g GlOlS layS dis) 5o
2 2ol gl S s 6l Sl JluSias 0j5> 5
9% o t.sl.u &S U:gl.ouT)l Cawl d:ts)i) Oyg0 Loy 3, es
Cedio glodala Wlgi o S2eS slaySoians Slaladl sls olas
b il ol e dy )l Gy ausme 9 elosz]

s 355 ISSE @y leslgiieg ddsl
Olyo b dlia gl alia TS GlaySoens 5 315 ol
D0 By Ol

U gl $lp gleolls G glatasgimn 3929 dzgil -
lySocnS ol 31 Colom b aslgioe Cos ool Olyo S
OL,8LE ol sloguly 0,80 65 5 Ge wily glapls glhacl 5
o dzwgl |y

Gl3l ly nlio SlagiglelSS 9 OVTguile 3 oslatal -

ov

o ogde dhaode ol Giaghy 9 dxddS slagiagi
2T Ol 536 pas” O 5 )1 35279 ol (o ks Ciglis
Oy OIS1 5500 G 31 .Sl gy ol 53 "ga g5 dlo o
2l B9 9 Ouden Sl i g3 5 (4el 0y 5y (el
o )0 mle el o Jleglgieds aitwe dlin Lo,
doye 53 5 4Bl SialS sl dlgs CunS 9 LS dajiash
g ddgi a8 50 sl 9 (SG58 Glalls ol dgs
GluSis ol Jiaghy 3 Griged ol 04d 43 Jials
Sly Cade 6531 02350l 4ol dlge ddss Sl die) Slowl b
(¥+Y) Busch g Weinhofer jiag5s 5o .Cowl diils LaolSy

D550 0030 (euldl Olpusd Cuda LSl
OIS o3l d b LaySsaaS ol Ol olo sy gl
oo O3 4 "ladial,é ol silug gite ()l sladlyy) 3"
SLodloy,8" grwly jods dS Cawl () dergd Ll .50 grwly T
g5 9965 5 sl Slge (el sl gy A S (g)lSen
el QL BN B 9 35ls5 5 e, gl 93 el
asl dlga i 3le 9 ds Jgame 3l Slaludl :ledlgieds
Sldiwd Gl 3l el sladihd 68,54 puzes 9wz
e |y pEogi Ol 90 WySeins glavgwly guudiws Olg5 0
Godiwd Sde .Ceudld "Silaile G- Hleilwdgyd” oBuus y
Lol Oloilw 3l gpls b J1s Uwlge o 1 ddats Lageuly o
395 (Eoe3y 33 (Ve A) OhSwn 5 Jeswani bwly G 5o
slacul=d 5 Gildes glacul=d 09,8 95 b bS8 audl s
D23 e graly GOS la)lS jLal (sl 4 e
U,‘.“:)i.“»l? Wle) (Sleilw (390 og)f 990 Lildes gloclzd
ol (555 $390,0 Oliugzs b YU S350 Bpan by Oliupes
Bran GialS ¢lp G 3331 gl QLSS Grsis daan)d
(daasd 63,50 mlie b ) slatusgu 3l odlatul 9 &5,
Solen 5 @318 loog,S sl wile) ilejludsys s
G355 S0 SlalSyE b dloyld Sos glalSsh b Slidss
Oygo (Sldbgls glacylsd o CS)lin 5 GHlas glosly b
9631 Ty 09,5 99 53 35 S e laulled . L8S e
A 30 M plodl GBS GLa)lS o o 3 un Hasome
McRae Williams 5 Schwarz jiash gl 58 JluSis
o lis liwgy @elyz ©19TOL S o3l Bue b (Y- +9)
S92 dzale 9 )59 S (53,8 paw duw 33 )l Sl il sl
bz $39T0b does 53 5 Of 35465 b dblie Cesly 5 Wyl
1ol )9 praw 35 el Cawdds Lol iwl ol 04
Slado Gials (¥ dsel> glajls 4 (rsSsuly 9 alulis (1
Sz b dlie gl 63900 Oloas Sl (¥ goliSdolas
(05 delyd @aie Olgisds 5 dBle Olgicds JSgnus 4y d>g3 (¥
Schwarz (g3 33 (g Wbl 5o OSyws Glug sie

O 5.5 s

O Oho 4 Ol SLE slagwly ¢35



) F89)  Loydeme iads) 5 (rime liusal
Oz Ry Gble 3 el Olss b 6Bl
Neo-Ad (W) (rublise Olyblis .o Olelys
doi: 10.22111/jneh.2017.3052

(WVA0) «yuel (Sl 9 sl 80Ig0) Loydme «(55S)
S b dasles 53 OlyslaS alu SN Hldy Judes
(0m Ol ;S 5 39,uelS Slavisn 31 Gualed) eul3l
SBVE () G SDE drwgl Ghogh ele delilad
doi: 10.22059/jed.2016.60122 ¥4V

e S80S glagidle 691y L(VF+r) Loye) (g Sdlsd
Glosilows 5 (SOl Glaslows @3 :0heu 5535, b
SIS Jlotwd 5 (iSws Swlbe Had pdaw )0 oniley
SledSogy Gale s Lg,S Ol y eoldiul )90
XN (PO bl 5 Cayade )3 s Aok

https://majournal.ir/index.php/ma/article/view/785

Olyas auy s (VF+Y) malis (g)ldgy 51310 5 03T (3203
YV (V)Y ol dmwgs 9 O 0ll 33 (T ol 5 81
doi: 10.22067/jwsd.v10i1.2301-1210 . $¥
Slagisl il a5l b3 (YF) o dlitas 3B LS
9 6)—‘§-‘“*-3 ool L Il plp 5o OlysliS gldblia
http://dorl.net/dor/20.1001 .Y * 8-V VA (V) (3l you Co e

.1.23225955.1394.5.2.2.5

Oz dazy3 (g3 b 9 GAS Glasy (W) 0le WgwyS
Ol Olas -polaz Gl slao 5. B faws 99,8 Ul

(29) Gle qsugld s plus (olusd3y Loy ol Grazgio
Celie Snly Qo) 31 Gl 1 elSig b 600,550
Ghume $olg3 CudS 5 Cudils il Glojle sl
https://dorlnet/dor/2 ¥V-Y ((¥)3 «&39ls3 T yde .00 Syo
0.1001.1.23225386.1399.9.2.1.1

Atehmengo, N., Idika, I. K, Shehu, A., & Ibrahim, R.

(2014). Climate Change/Global Warming and Its Im-

pacts on Parasitology/Entomology. The Open Parasitol-

ogy Journal, 5(1), 1-11. doi: 10.2174/1874421401405010001

Bouzarjomehry, K., & Javanshiri, M. (2015). Identify in
Indigenous Knowledge and its Application in Rural
Crisis. Journal of Applied Environmental and Biolog-
ical Sciences, 5(8), 256 - 263.

Bullough, A., Renko, M., & Myatt, T. (2014). Danger
Zone Entrepreneurs: The Importance of Resilience
and Self-Efficacy for Entrepreneurial Intentions. En-

trepreneurship Theory and Practice, 38(3), 473-499.

doi: 10.1111/etap.12006

OA

oS el 3l 5 Caals aalss 63k Cawal O Bpas LS
O ys b Sl Sz 1y GBS (il 9 @il SsS slaolSy
Gils JEsl 5 e Colas b Wlge Clgd aaylas s 5
S 3amme O dle Gl a0 1y a0l 8000 glanlS 5 S
bl 50 lySons @ 0w Lacl laygome 1 Lol Lacdes -
S6r5bds.asbaidl anss 938 GHlai JluSis 3l e
S Sl 3blie (3] 50 Wl B pany leySywS

Casd s il Jguame oS (lovolSly wls OLis Giagsy gul -
SIS (o o 3 boliowe Olyons dy S5 35 0)031,3 O Oy 5b
95 dwgd Gladaliys 31 9 03,5 (N5 055 iy Jade gl 80 9
Odeditny £ 55 b Ol LIS 9550 Slaiduny 9302l ileo 3L
Al 9 ddgl Slge &S Vgame 5 35,4 3l ey Oz 4y
O Olon O3 aslgi e ol Wil ol OF @ OF uss
4 By Sl 3 Qlibl b Cygolas b aias GialS )
33105 995 HgnS dzwgs (Gl (5 3dYRS Oilaludl

50 Cagz 33 polde dmuwgd 9 Budiod b Loolsn Colgd o -
Gosb 3 Wi o)lsen dsame slaS5e 9 wlss wld
ly QT Ol G131 dilyolss C¥giame 9 loail,d dy (Hhcews
e GialS sgs o

GAS Cusle vtz gil )l oo latodgame Giagly (o -
Slakdey asciie (dlke 3blie 50 O pladil 9 _polo Ghasly
085S wlikie 33y gldise) Jalse 536 ounT Olllas 350
390 dlgkday iz wied )y dsdlhe 9)90 (8,38 gite 9
Gediod lagiay 3 aSy) "l G 3 coui] glagiesiy
Gy Sloidgiy 99d( 0 Slgiiny wulé oolatul (LAS 9 (RS
B O oSlas ol o slagaly O s posdle
SO 0 Cewd ol 9 CwdVl slaolls 3, Ses  OILSE oyl

i 1,3 asdlhan )90 551y 8D tunewsS)

Sliwsd 9 Csd Gidn 9 poleeyaly liwygd 53 030 (o) -)
Libe @Bly 08300 Sl Juad

2-Cordia myxa (ele b)

3-Mix method

&U.A

).:3‘[3 .(\F‘ ‘) .O}jlé ‘LJ’QDS'; L) (O—w&?’ J\.&M ()L.A.b (‘LUL'\J.& (OQBMI

255 50 Ll slossaly i 31 5 sole ol soaly Ghga

NV (8D drwgs iogsy sals dalilad 03]y
doi: 10.22059/jed.2021.295789.653234 .F + +-¥'AY

VP A oled @l Jl

Il dmags 5 OF 4y i


http://10.22059/jed.2021.295789.653234
http://10.22111/jneh.2017.3052
http://10.22059/jed.2016.60122
https://majournal.ir/index.php/ma/article/view/785
http://10.22067/jwsd.v10i1.2301-1210
http://dorl.net/dor/20.1001.1.23225955.1394.5.2.2.5
http://dorl.net/dor/20.1001.1.23225955.1394.5.2.2.5
https://dorl.net/dor/20.1001.1.23225386.1399.9.2.1.1
https://dorl.net/dor/20.1001.1.23225386.1399.9.2.1.1
http://10.2174/1874421401405010001 
http://10.1111/etap.12006

Kuijpers, E M., & Eijdenberg, E. L. (2021). Showcasing
Entrepreneurs’ Responses to Severe Drought: Quali-
tative Findings from Cape Town, South Africa. Eco-
nomic Effects of Natural Disasters, 131-146. doi:
10.1016/B978-0-12-817465-4.00009-1

Kyro, P. (2015). To grow or not to grow? Entrepre-
neurship and sustainable development Handbook
of Entrepreneurship and Sustainable Development
Research. Edward Elgar Publishing. Cheltenham,
United Kingdom.

Lee, S. Y. (2012). Corporate carbon strategies in respond-
ing to climate change. Business Strategy and the Envi-
ronment, 21(1), 33-48. https://doi.org/10.1002/bse.711

Lee, S. Y, & Rhee, S. K. (2007). The change in corpo-
rate environmental strategies: a longitudinal empiri-
cal study. Management Decision, 45(2), 196-216. doi:
10.1108/00251740710727241

Lee, S.-Y., & Ahn, Y.-H. (2019). Climate-entrepre-

neurship in response to climate change: Lessons

from the Korean emissions trading scheme (ETS).
International Journal of Climate Change Strate-
gies and Management, 11(2), 235-253. doi: 10.1108/
IJCCSM-09-2017-0177

Linnenluecke, M., & Griffiths, A. (2010). Beyond adapta-

tion: resilience for business in light of climate change

and weather extremes. Business & Society, 49(3), 477-
511. doi: 10.1177/0007650310368814
Linnenluecke, M. K., Stathakis, A., & Griffiths, A.

(2011). Firm relocation as adaptive response to

climate change and weather extremes. Global en-
vironmental change, 21(1), 123-133. doi: 10.1016/j.
gloenvcha.2010.09.010

Linnenluecke, M. K., & McKanight, B. (2017). Commu-

nity resilience to natural disasters: the role of disaster

entrepreneurship. Journal of Enterprising Communi-
ties: People and Places in the Global Economy,11(1),
166-185. doi: 10.1108/JEC-01-2015-0005

Maritz, A., Perenyi, A., de Waal, G., & Buck, C. (2020).
Entrepreneurship as the Unsung Hero during the
Current COVID-19 Economic Crisis:
lian Perspectives. Sustainability, 12(11), 4612. doi:

Austra-

10.3390/su12114612

Buranatrakul, T., & Swierczek, E 'W. (2018). Climate
change strategic actions in the international banking
industry. Global Business Review, 19(1), 32-47. doi:
10.1177/0972150917713371

Choongo, P, Eijdenberg, E. L., Lungu, J., Chabala, M.,
Taylor, T. K., & Masurel, E. (2021). The Influence of
Environmental Pollution and Drought on the Satis-

faction with Life of Entrepreneurs in Zambia’s Mining
Sector. Economic Effects of Natural Disasters, 147-
160. doi: 10.1016/B978-0-12-817465-4.00010-8

Daka, E., & Siad, S. (2022). Entrepreneurship and the in-

novation ecosystem policy: A case study in post-con-
flict Somalia. African Journal of Science, Technology,
Innovation and Development, 14(2), 577-584. doi:
10.1080/20421338.2021.1879349

De Abreu, M. C. S., de Freitas, A. R. P, & Rebougas, S. M.
D. P. (2017). Conceptual model for corporate climate

change strategy development: Empirical evidence
from the energy sector. Journal of cleaner production,
165, 382-392. doi: 10.1016/j.jclepro.2017.07.133

Denzin, N.K,, & Lincoln, Y.S. (2005). The Sage Hand-
book of Qualitative Research. Sage Publications,
Thousand Oaks, California.

Gasbarro, E, & Pinkse, J. (2016). Corporate adaptation

behaviour to deal with climate change: the influence
of firm-specific interpretations of physical climate
impacts. Corporate Social Responsibility and Envi-
ronmental Management, 23(3), 179-192. https:/doi.
org/10.1002/csr.1374

Guba, E. G, & Lincoln, Y. S. (1994). Competing para-
digms in qualitative research. Handbook of qualitative
research, 2(163-194), 105, Sage Publications, Thou-
sand Oaks, California.

Jeswani, H. K., Wehrmeyer, W,, & Mulugetta, Y. (2008).
How warm is the corporate response to climate change?
Evidence from Pakistan and the UK. Business Strategy
and the Environment, 17(1), 46-60. doi: 10.1002/bse.569

Kilimani, N., van Heerden, J., Bohlmann, H., & Roos,
L. (2018). Economy-wide impact of drought induced
productivity losses. Disaster Prevention and Manage-
ment: An International Journal, 27(5), 636-648. doi:
10.1108/DPM-05-2018-0155

O 5.5 s

08

O Oho 4 Ol SLE slagwly ¢35


http://10.1177/0972150917713371
http://10.1016/B978-0-12-817465-4.00010-8
http://10.1080/20421338.2021.1879349
http://10.1016/j.jclepro.2017.07.133
https://doi.org/10.1002/csr.1374
https://doi.org/10.1002/csr.1374
http://10.1002/bse.569 
http://10.1108/DPM-05-2018-0155
http://10.1016/B978-0-12-817465-4.00009-1
https://doi.org/10.1002/bse.711
http://10.1108/00251740710727241
http://10.1108/IJCCSM-09-2017-0177
http://10.1108/IJCCSM-09-2017-0177
http://10.1177/0007650310368814
http://10.1016/j.gloenvcha.2010.09.010
http://10.1016/j.gloenvcha.2010.09.010
http://10.1108/JEC-01-2015-0005
http://10.3390/su12114612

Schaltegger, S., & Wagner, M. (2011). Sustainable en-
trepreneurship and sustainability innovation: cate-
gories and interactions. Business Strategy and the
Environment, 20 (4), 222-237. doi: 10.1002/bse.682

Schumpeter, J. A. (2017). Theory of economic devel-
opment. Routledge: London Schwarz, 1., & McRae.
Florence, Italy.

Taylor, M, A.P. (2020). Climate Change Adaptation
for Transportation Systems: Adapting for Climate
Change and Extreme Weather Impacts, Publish-
er: Elsevier. Amsterdam, Netherlands. doi: 10.1016/
C2018-0-00205-4

Vesper, K. H. (1990). New venture strategies. Univer-
sity of Illinois at Urbana-Champaign's Academy for
entrepreneurial leadership historical research refer-
ence in entrepreneurship, Available at SSRN: https://

ssrn.com/abstract=1496217. University of Illinois at

Urbana-Champaign's Academy for Entrepreneurial
Leadership Historical Research Reference in Entre-
preneurship, Posted: 4 Nov 2009.

Weinhofer, G., & Busch, T. (2013). Corporate strate-
gies for managing climate risks. Business Strategy
and the Environment, 22(2), 121-144. doi: 10.1002/
bse.1744

Wilbanks, T. J., Lankao, P. R., Bao, M., Berkhout, E,
Cairncross, S., Ceron, J.-P, & Zapata-Marti, R.

(2007). Industry, settlement and society Climate
Change 2007: Impacts, Adaptation and Vulnerabili-
ty, Contribution of Working Group II to the Fourth
Assessment Report of the Intergovernmental Panel
on Climate Change (pp. 357-390): Cambridge Uni-
versity Press, Cambridge, United Kingdom.
Williams, P. (2009). Water reform and the resilience of
small business people in drought-affected agricul-

tural communities. Rural Society, 19(3), 199-210.

doi: 10.5172/r5j.19.3.199

Martin, A. (1982). Additional aspects of entrepre-
neurial history. In C. A. Kent, D. L. Sexton, and K.
H. Vesper (Eds.), Encyclopedia of Entrepreneur-
ship. Englewood Cliffs, New Jersey. N.J.: Pren-
tice-Hall, 15-19.

McKnight, B., & Linnenluecke, M. K. (2019). Patterns
of firm responses to different types of natural di-
sasters. Business & Society, 58(4), 813-840. doi:
10.1177/0007650317698946

Meinel, U., & Abegg, B. (2017). A multi-level perspec-

tive on climate risks and drivers of entrepreneurial
robustness-Findings from sectoral comparison in
alpine Austria. Global environmental change, 44,
68-82. doi: 10.1016/j.gloenvcha.2017.03.006

Meinel, U., & Hoferl, K.-M. (2017). Non-adaptive be-

havior in the face of climate change: First insights
from a behavioral perspective based on a case study
among firm managers in alpine Austria. Sustainabil-
ity, 9(7), 1132. doi: 10.3390/su9071132

Meyer, Ch, B. (2001). A Case in Case Study Meth-
odology. Field Methods, 13 (4), 329-352. doi:
10.1177/1525822X0101300402

Molen, M. K., Dolman, A. J.,, Ciais, P, Eglin, T., Go-
bron, N., Law, B. E., Reichstein, M. (2011). Drought

and ecosystem carbon cycling. Agricultural and
Forest Meteorology, 151(7), 765-773. doi: 10.1016/i.
agrformet.2011.01.018

Neuendorf, K. (2017). The content analysis guidebook
(Second ed.). SAGE Publications, Inc. United States
of America. doi: 10.4135/9781071802878

Porter, M. E. (1995). Van der Linde (1995). Green and

competitive: ending the stalemate. Harvard business

review, 73(5), 120-134. doi: 0.1016/0024-6301(95)99997-¢

Rivera, J., & Clement, V. (2019). Business adaptation
to climate change: American ski resorts and warmer
temperatures. Business Strategy and the Environ-
ment, 28(7), 1285-1301. doi: 10.1002/bse.2316

Savari, M., & Shokati Amghani, M. (2022). SWOT-
FAHP-TOWS analysis for adaptation strategies de-
velopment among small-scale farmers in drought
conditions. International Journal of Disaster Risk

Reduction, 67, 102695. doi: 10.1016/j.ijdrr.2021.102695

VP A oled @l Jl

e

Il dmags 5 OF 4y i


http://10.1177/0007650317698946
http://10.1016/j.gloenvcha.2017.03.006
http://10.3390/su9071132
http://10.1177/1525822X0101300402
http://10.1016/j.agrformet.2011.01.018
http://10.1016/j.agrformet.2011.01.018
http://10.4135/9781071802878
http://0.1016/0024-6301(95)99997-e
http://10.1002/bse.2316
http://10.1016/j.ijdrr.2021.102695 
http://10.1002/bse.682
http://10.1016/C2018-0-00205-4
http://10.1016/C2018-0-00205-4
https://ssrn.com/abstract=1496217
https://ssrn.com/abstract=1496217
http://10.1002/bse.1744
http://10.1002/bse.1744
http://10.5172/rsj.19.3.199

2024, Vol.11, No.1, Pages 61 to 72
Journal of Water and Sustainable Development

ey
L2 '

VY B 5) Olodio AP+ o o)lacs ca3il Sl
gy dsagi 9 OF 4y 483

Article Type: Applied Article

8 Liogy :allde g g

Ol 33 iy 639100 ealdlil oSl
39309103 A ¢S

Tysadady A ¢ iy 5585 Solaw o (i 9 3 (D83 3z

(8 T yade 09,5 OLsdls 9 )bkl (658 Ggmddls )3 ds -V g ¥
Ol Olgiol (Owlyss) Oladol dsly (dul 3T oK isls

(E-Mail: Sk.beheshti@khuisf.ac.ir «Jgiwo GoLiws53)*

VEY/ VN 16,5550 sl
VEY/oYIY e lacs) @JL?

A SRR VAV SIGH-PPR 6.3)13
VEY/eY/-Y :ui):».lg 6.3)13

Abstract

US>

So far, many researches have been conducted in various fields
of the water shortage crisis, mostly in environmental and eco-
nomic fields, and in a few of them, attention has been paid to
the influence of cultural elements as a moderating factor of
the effects of this crisis. The present research has been formed
to provide a paradigmatic pattern of cultural resilience in the
water shortage crisis of Zayandehrud, which was carried out
using a qualitative method and grounded theory approach. Us-
ing theoretical sampling and the snowball method, the num-
ber of 24 people who were interested and concerned in the
field of water shortage issues and had sufficient information,
experience, or knowledge in this field were selected and during
the in-depth interview Semi-structured, they expressed their
answers. Data analysis was done with the Colaizzi method in
the framework of grounded theory. The Lincoln and Goba
evaluation method was used to validate the research, and the
validity of the data was confirmed by going back to the inter-
viewees and two coders. The findings were 22 categories, “ac-
cepting the phenomenon of water shortage as a reality” as the
pivotal phenomenon, 3 categories of causal condition (suffi-
cient information, water literacy, communication) 4 categories
of contextual condition (hope, religious beliefs, attachment to
the residence, economic dependence) 5 categories of interven-
ing condition (trust, pragmatism, attitude, social responsibility,
collective cooperation) 5 interaction strategy (change in habits
of oneself and others, participation, prevention, saving) and
4 categories of consequences (productivity, entrepreneurship,
creativity and awareness) were categorized.

Keywords: Cultural Resilience, Water Shortage, Social Re-
sponsibility, Collective Cooperation.
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Abstract

Flood plains of rivers play a significant role in the transfer
of flood discharge. In this research, the vertical distribu-
tion of the longitudinal and transverse flow velocities and
the amount of discharge passing through different sec-
tions of the main channel in flooded meandering rivers
under the effect of the change in floodplain width and
relative depth were investigated. Because the fact that
the width of the floodplain is constantly changing along
the river's path, in this article, from the four meandering
compound channels with floodplain widths of 3.3, 4.31,
5.32, and 6.33 meters and three relative depths of 0.26,
0.35 and 0.45 were used. The results of the numerical
simulation showed that with the increase in the width of
the floodplain, the value of longitudinal and transverse
flow velocities decreases and these changes in the trans-
verse and longitudinal flow velocities are more noticeable
due to the change in the width of the floodplain in the
middle sections and above the overflow depth of the
main channel, so that with the increase 92% of the width
of the floodplain, the value of the maximum transverse
and longitudinal flow velocity in the middle section de-
creases by 21% and 25%, respectively. Also, according to
the results of this research, with a 92% increase in the
width of the floodplain, the average flow velocity and
discharge through different sections of the main channel
will decrease by 24% and 33%, respectively.

Keywords: Meandering Compound Channel, Longi-
tudinal Velocity, Transverse Velocity, Floodplain Width
Change, Numerical Simulation.
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Abstract

Internal erosion is a common reason for dam failure,
which is caused by soil subsidence and the formation of
sinkholes. This phenomenon typically occurs in internal-
ly unstable soils. The dam is located in Neyshabour City
and is built on a deep alluvial foundation with gap-grad-
ed and concave gradation soils. This study aims to in-
vestigate the potential for soil suffusion and the impact
of compaction and surcharge on internal erosion. Initial-
ly, Data was collected after the dam impounding, index
tests were conducted on soil samples. Subsequently, three
methods were used to assess the probability of suffusion
based on the particle size distribution and experimental
criteria. Two methods indicated soil was internally un-
stable, while one method indicated stability. To study the
influence of compaction. Soil samples were tested at dif-
ferent densities under four water head conditions. The
results indicated that the soil has the potential for suffu-
sion and is internally unstable. Furthermore, the study
found that compaction reduced soil erosion, with the
amount of washed fine particles decreasing from 4.5% at
70% relative density to 0.37% at 85% density. Moreover,
increasing compaction from 70% to 85% resulted in a de-
formation decrease from 13.3% to 3.33%.

Keywords: Sinkhole, Internal Erosion, Microwashing, In-
ternal Instability, Compaction.
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Falkenmark, M. (1989). The massive water scarcity threat-
ening Africa-why isn't it being addressed. Ambio,
18(2), 112-118.
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