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Abstract

US>

With regard to the importance of technological developments, se-
nior enterprise managers should be aware of their organization's
technological capabilities, changes and developments in the world,
and also have information from their rivals' efforts in achieving
new technologies, to be in line of their organization's technology
developments. Therefore a technological needs assessment model,
is developed as an indicator to determine the technological capa-
bilities required for the implementation of technology plans in
developing countries. This paper analyses the technological capa-
bilities level of the Markazi province's rural water and waste-water
company and highlights its weaknesses using the aforementioned
model. This model assess nine different aspects of the compa-
ny's capabilities, and determines its performance in each category.
Results show that in attracting, employment and acquisition of
technology the company scores the lowest compared with other
aspects. Also, the strategic Technology unit in the company, the
quality control unit, the maintenance unit, and monitoring unit
have been identified as strategic technology units in the company.
Based on this, the technology need for these units is much more
critical. From the proposed AHP models the needs assessment
model has been chosen as the most suitable strategic technology
model for the company. From the perspective of this model, the
technology needs have been divided into six categories and the
model assess the attractiveness and technology capabilities in each
of these categories. Based on the ratings, in terms of attractiveness
and capability, the three technologies of: Trap meters, Scada and
Disinfection systems and new energies, have the highest impor-
tance in the Markazi province of ABFAR co, respectively.

Keywords: Technology needs assessment model, evaluating

the technology, technology strategy, Hax & Majluf model.
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Abstract

OUS>

Assessing financial performance is one of the most import-
ant in functional domains, because financial information is
considered for the basis of making decisions. organizations
use various indexes for assessing performance in quantita-
tive techniques. although these sorts of assessments pro-
vide useful information, but the comprehensive concept
will never be concluded because of considering all the in-
dexes without regarding their importance. So identifying
the representative of indexes, using scientific models will
be so effective for the results. In this study according to
the financial indexes of water and waste water companies
(60 indexes) using grey relational analysis theory, the rep-
resentative of indexes (25 indexes) are selected for assessing
performance. Then the performance of the water and waste
water companies will be ranked in two conditions: without
representative of index and with representative of index on
the basis of Topsis. The results will show weak correlation
between the above said conditions (0.217). The grey rela-
tional analysis model can be used as an effective tool for

selecting indexes to improve performance assessment.

Keywords: performance assessment, Grey Relational
Analysis theory, Fuzzy theory, Technique For Order Pref-
erence By Similarity To Ideal Solution (TOPSIS), Entropy

Shannon model.
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5- Factor Analysis

6- Cluster Analysis

7- Grey Relational Generating

8- Incommensurable

9- Reference Sequence Definition

10- Analysis Paralysis
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Wang S., Mua Q. and Guan Z. 2007. Measuring Hos-
pital Efficiency In China Using Grey Relational
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1- Technique For Order Preference By Similarity To
2- Ideal Solution (TOPSIS)

3- Grey Relational Analysis (GRA)

4- Multiple Attribute Decision Making (MADM)
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Abstract
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The water and waste-water industry, as an infrastructure
industry, has wide interactions with the public by having
more than 20 million subscribers (27 million units). One
of these interactions is the collection of debt considering
the nature of the obligation sales and service rendered.
Collection of debt and the costs imposed as a result of the
qualitative and quantitative services offered to the sub-
scribers, is a serious challenge for the water and waste-wa-
ter industry. Bank fees collection (bank charges), is one of
these incurred costs. Statistics show that bank payments
over six periods in the year 1393 of approximately 209
billion Rials (122 billion urban, and 87 billion rural) have
been incurred to the industry's costs. This is one aspect of
the issue, the other aspect is the waste of national assets
and resources through bank payment of bills. This study
offers solutions and advice from water and waste-water
companies' experts in order to propose a comprehensive
analysis of bank payments of bills and clarify aspects of
the aforementioned challenges. For a closer look, three
questions and hypotheses are discussed and the data is
analyzed using descriptive statistics and ANOVA tech-
niques. The results show that with a confidence level of
93% (at least), the development of bank payments of bills
is under the influence of the provinces' developments. In
general, paving the way for non-bank payment of bills is
one of the factors that has led to the subscribers' satisfac-
tion and works very much for on-time payments and will
provide a timely liquidity.

Keywords: Water bills, Electronic banking, ANOVA,
Bank payment, Non-bank payment.
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Abstract
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Integrated assessment of water resources systems, as one
of the IWRM basic steps, is the most important stage in
the process of planning and implementing water resourc-
es management. Water accounting frameworks have been
introduced for organizing water data and combining them
with economic data to come up with effective strategies
towards greater productivity with maintaining or improv-
ing environmental and social impacts in water resources
management. The scale defined in this study was a catch-
ment area in the case of Mashhad plain. According to the
framework proposed by the United Nations for water ac-
counting, after compiling water accounts, the state of wa-
ter resources in the subject area were analyzed using indi-
cators. Results indicate that less water was allocated to the
agricultural sector, as the largest water consumer, in 1385
compared to that of 1380. Instead, comparing those two
years, more water was allocated to the industrial sector,
which produced more revenue and consumed less water.
However, the income generated has increased to 1246 IRR
per cubic meter of water in 1385 compared to that of 1380.
Also, results indicated that without the removal of agricul-
ture, only with more comprehensive alternatives into the
management of supply and demand in this sector, the state

of the aquifer as well as the local GDP can be improved.

Keywords: Water Accounting, Integrated water resourc-

es management, Productivity Indicators, Mashhad plain.
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Abstract

Existence of acid humic in water resources is undesirable
and causes carcinogenic component in disinfection process
due to reaction with chlorine. Due to their cost-effective-
ness and higher physical resistance than activated carbon,
natural zeloites are used for removing various pollutants. .
In the present study, Iranian natural zeolite modified with
cetylpyridinium bromide (CPB) was investigated for re-
moving humic acid (HA) in an aqueous solution. In addi-
tion, common isotherms and kinetics in water and waste-
water are studied. The effects of parameters such as initial
humic acid viscosity, adsorbed dose. pH, and contact time
with modified zeolite on humic acid adsorption were in-
vestigated. Findings indicated that increased contact time
and adosorbed dose increases the efficiency of humic acid
removal and increased pH decreases the removal efficien-
cy of modified zeolite. The initial pH of the HA solution
strongly affected the efficiency of SMZ for HA removal in
an aqueous solution. The optimum initial pH values were
in acidic levels for adsorption of the HA on SMZ. Further-
more, Langmuir isotherm and second-order kinetics were
found to be the best models for explaining humic acid
adsorption reactions on modified zeolite adsorbent.. This
study showed that Iranian natural zeolite modified with
cetylpyridinium bromide (CPB) as a cationic surfactant is

a promising adsorbent for removal of humic acid.

Keywords: Humic acid, modified zeolite, cetylpyridinium

bromide, adsorption kinetic, adsorption isotherm.
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Abstract

Synthetic sulphonated anthraquinones are the raw materials
used for producing a large palette of synthetic dyes, and
microorganisms have a limited ability to decompose them,
hence they are one of the important environmental pollutants.
In order to study the ability of plants to remove this pollutant
from the environment, corn, as a plant not containing any
natural anthraquinones and common sorrel, as a plant
containing natural anthraquinones, were studied in hydroponic
conditions. A factorial experiment was conducted in a completely
randomized design. The first factor was the plant species (Corn,
as plant without natural anthraquinones, and common sorrel,
plants with natural anthraquinones) and the second factor
was sulphonated anthraquinones pollutant concentration. To
reduce number of data, they were first analyzed using principle
component analysis (PCA) procedure. Parameters with the
highest specific value and highest effect on total variance as well
as characteristics with the highest coefficients were selected.
Result of PCA showed that shoot characteristics were less affected
by pollutant concentration than root, and antioxidative defense
system, lipid peroxidation and production of hydrogen peroxide
in root, shoot and root dry weight had the highest contribution
in total variance. Data analysis of variance indicated that corn
ability was less than common sorrel for removing sulphonated
anthraquinones. Root and shoot dry weighs were reduced by
sulphonated anthraquinones, while activity of some enzymes
such as Superoxide Dismutase (SOD), Ascorbate Peroxidase
(APX), Catalase (CAT) and malondialdehyde were increased.
The highest activity of antioxidative enzymes was measured in
common sorrel treated by 3 mM sulphonated anthraquinones.

Keywords: antioxidation, common sorrel, sulphonated

anthraquinones, phytoremediation, corn.
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Abstract

Nowadays, problems and barriers to supply adequate
water and also environmental issues have caused
wastewater treatment (WWT) to be considered a
high priority. In light of high costs of WWT, using
natural capacities to reduce pollution could be
potentially significant. In this study, the impact of
varying temperature and channel roughness have been
investigated on the wastewater quality parameters
using the QUAL2K(Q2K) Numerical Model. The
results show, as temperature increases, the reduction
rate of Biochemical Oxygen Demand (BOD) is
more than the Chemical Oxygen Demand (COD)
and , nitrate concentration increases. This numerical
assessment indicates that the purification rate is too
great as temperature rises above 30°C. Also the results
indicate that by increasing channel roughness, BOD
and COD have descending trends and Ammonium
and Phosphorus have ascending trends. According
to the obtained results, nitrate (NO3) has decreasing
trend when the Manning Roughness Coefficient (n)
is higher than 0.04 along the channel, but is reduced
when “n” is less than 0.04.

Keywords: wastewater treatment, channel roughness,
temperature, QUAL2K model, COD.

(A}

1) 9 Syl dzyd SilpusS Sl (uy
Soddal BMoB CudS 5 JUS
Silwdae 3 oslitul b wgde SLTWS))

CRRYS

T olaede el Hgr M el

<Ol e 35T dunnga clyes 09,5 Sbaliul 5 Lol 5 OF Olyas untige iyl uliylS (asiys 43 ¥
(e-alamatian@profs khi.ac.ir Jstus saiwssi)
QY1+ /VR 83 g6

AF/Y/YY L):‘)i'“ @,B

ouS>

Ot 3 ulie T 5l 6l 35290 @lse 9 Ui
dbal 0)g 0l &S Cuwl 00 Cuw (e Cawn) LSlua
Slodise 4 dzgi b.0yS 518 drgl )50 b LML
Sl Czub slocud,b 5l oolatul (WoB dudas oL
S ciesly o 50 Sl Canal b Sogll 5L GialS
JESI B 6,5 9 Jaoe Coylys doys Jals 93 Oolyeis
Q2K (s34s Jute 31 oolizal b M6 LaS slajelyl
S wade Ol gl Caul 0ud Guyp (QUAL2K)
duslie 53 BOD ialS Caspw Oyl doyd Giols3l b
Sial38l Los il b Gl Olyse 9 04 b COD L
oVl Cepw goue Gl p @B wlely ke
2 sk prsmadi 420 ¥ ) R gles 0 LaSagll
COD 5 BOD JUE &) gild b guizen abb»
Shls Tyt saud g ponigal Cale 5 aisls LiwalS W)
20 OlS wdel Cawds gl polulyy sl Gaalsl W)
ol guigy JUE Jgb 5o +/+F 31 3V Susle )

be Gl e/ F ) RS slagp) o 9 axdls

yly> doyd JUE 605 WSl ddual :GJ.:JS soily
.COD ( QUAL2K Jue




oslitul 5o 3 LMl Jsl sla LS ol Cys Jgase
Slgs ol S Glalse Ol soye b dsde
JUE 3 Laile ady 5 oMol Swijes (o §nideds
Dgde ol JEsl L gledlS gy s el
OB Sdgyin w8 50 g 1y JBS 605 556 Ysesma
OB JED! gladbE Sas Of dhwsy 4 a5 13,5 e ,a5)0
AT e Cawds ULIS 50 Ol JED) Cas pw Guizman 9
Lol JlEsl gladBlS 5o HlalsS uiy (Y4AY) Rahi s Shih
s Ol o 1y BB Ho Saile gy oo Olypusd g
VG /AR 31 655 inads Onl 0 d8é Ly oo
Clasin ;65 50 355 Olados )5 Olinl .35 oo s
318 OLid (3.dod (ol puld w3896 w2 1y by STy
Sile 6505 o Gilidl sl JUE 5o plalS wiy &
Cod Saile 6305 o Gilidl aSoysb 4y 050
695 2 BB 6,03 .Cdls GalS Gidsy mhaw b Gadditns
9 Cokgor .uibie yige WML 30 Jsloa O3uuS! Olywo
2 JBE g 86 Leliol)] Oygar (Y++0) Kucukali
23 L0968 uyp by OB 5o Uglowe O3auS) Chale g9,
Sl $5S)18 Joe 50 s 3l oolazal b Ol $udios
Olis il (ol b Gl dud lise Glagy)
OS] g3 Oleily 350 GRebL Obye Bas &S ol
slaay dlols do o asbe JUsl JUIS 51 dhis e 5
D988 g OS] Ll Oledily wsl 5S Hhudl b O
Sladl 55 Jslore O50aS) Glien Gons SLOOL 2 > Bl
Olyz Saadl 5 ob¥s (uizan .ol faS Of st by
3 0dal sy gl dullie .35 350 O30uS) U35 Olien
Joloma O50uST GlLlwgs a5 ols Ylis 1) swo b Blo s
ol 7S Blo i 5

2 Ol CldS byl 0eSE 43S Cyse Olellhs o
2 G 5 imie Glowluy 3939 586 a5 o)
Psehil s 36 Olsdlas gl 5o .Cawl 0393 Hla3ue O
OB GVl 055 5 GRab 2390 9 Lyl dzys wiile
48,5 Oygo Olllhas 5o (ol p ogdle .Cwl 6345 d>g3 3yg0
oy o 55 g5 JUI 605 et 530 0eSL
b 3ble 3929 ;505 GByb 3l .ol ouds a8 S Jas yd b,y
Col 035 el 1y Caoyd ol Ol 5o 3b3 ST oy
3 Gue 594 odlatwl LB (iYL Gl O 31 Ols &S
S JUI 605 9 bd Olyess 536 Gap asdlhas ool
Sl 5 039 e 53 SLTWSy dlsdubal 4y 3539 ML
Cwl 00 oolatwl QUAL2K gdue Jua 3 48 o

oy

Gz s9dse 4 pu glaculd Iy Ol Sl
o 1)58S 50 (SBL drwsd .Sl 00d b 55015
Colio ddal pus 3580 e Slocluy W (iulisl
41y Glohd Ghse ) OSe 0wl sl gladlols
Sl W 39 Oluguli dloul ;S0 Byb 31 23)5le 929
o 3 adbr YL @IS wlow wiells ol diba
slacud,b 3l 8l oolatul b & (plagisy Grul 9)
GalS 1) OB Sogll oS sladinza 5 Cmub 30 39290
Cemab ol 5l oolitl 43,8 51,8 4 g3 3)50 Jidd 0
S0l andis 3 U3l b Jlgi e dieduds o e b olyas
dod GielS 1y Ldlsl

4o Dyga LSl GVl )3 Camad 436 0gou (L)
(Y A O))Kes 9 Bertinelli) «Cowl 00gy Calise udlome
S osldiul (Gluwe slabyyl 09 pduse 4 degi b
oVl 0gm8 (rub huld Gilwdad b S pladas
Glubs ai8be Caslsl Ghls WS g 1y Lo Sssll
CedS (2Ll G 1y QUALYK ol Jus (s s
159,5 oolawl oliole,S Gliwyad 1> gwd dilsogy ol
=B wes @l (V+)Y Khorasani g Fereidoon)
e ,li8ley Cl (Gl glaosls b gous gilwdiwe
oYl » Ghuse slejehl 86 Gugha 5o | eoldy
3959 Wy=e 33 Hlegy 3o Tl dilsagy .ol Ylis Seell
@ Oy Sl OLSen 9 5Swsy .0)1s 1,8 LwlgS,ud ol
0l 53 (So9IT $iludue (o CuaS Hai 31 Gslhe Cusds
W18 8 haiae QUAL2E 538! e 3l odlauwl b |y 09,
OLis asdlaa oyl = .(Y+Y) Sumbasacu ¢ Petrescu)
CudS 5 Oyl (huse Sy O JAS sl oS ol
3 oSl HSHlB SQuSy S unly Gilwdie 5 O
031u3) 3 oslatwl b 1y QUAL2E Of CuldS Juw 30 180558
Sl = gloosls ) Jitus degazme b 5 Gildus glos,S
9 038 ((Olasl)lsa YL Cylye dzys 5o Giloy oyl
s Drolcand) wsls plevl O p Cowlus Julos 5 4320
LBlbgd yad S0P 4o lolw dlsogy 4o (Y +V Zagorc
o 9 Gl M adss 31 sl sslaie a4y giludue
a5 ol> OLis Bahiod gols . plos] Jglons 934uS) sl
Chale Gl (Gigshal 19aS gladylulnl b Sl sy
eSika ¥o 3 4 dilbasy 53 adss 3l S Lol BOD
gy S

WRE O oylod p9d Jl

Il dmags 5 OF 4y i



loSogll Bl glapile 5 GVl Cew oS 13
el Oglase

$dde Juo wliso -

S Ghe obdley oSas 0555 miwlowo jshie 4
by ond Gilwaud (Y++0) OLBse s Chapra Jawgs
Jsb b SoS Hule als09) 69y » o ) Losde
Ol Oyl 420 20,5e Izl uite ooy 5 seskS VY
Olise 9 039 BSBLe 42y VWY ply hawsie ysb @
5 Chapra) Cul Iple Jas U @las OF LAS slasalyl
SilieglS 5o iy b pladlbys (V20 OhKen
©809)9 (20 Lgd e Nly diled9y o F/F 9 VIV AMYV/F
O Cwl il p C=Se o VY SOS dlsogy w
(DO Max) Jsloe O3] goa3Sle Chale 456 Olgie
bugie chale 5 (DO Min) Jglowe O3S pusine Cale
35 ods plol S3ludus 3l dols (DO) Jslome 350uS]
Owed ) Cuwl 0ud o0l Giolé (V) JS 5o JUES Jgb
S ol lowd eols H1,8 30 Lallaoll glassls JS&
Aabe )|}é|‘=)3 3,Skes Cowlin CBS 5 Cimmo SSLES

Wiy 9 dlge

Qual2k Jus -
CdS Glwdde s VoA Jle 50 Q2K gous Jde
ol8aS1s Causy Jume 9 Olyes 09,5 hwgd ladilsogy Ol
Cool 0dd @yl Bouel odote OVLI 5o 3ysdue;mls
Slwdae O3l ol 53 (VoA OhBws 9 Chapra)
35505 Gkl D5b o0 plesl OB 415 Ol sy Sy
Gl Gk 5l (05 Bl gshw 5o Q2K 55 G3pusS]
Silwdes Db pll Hho 4 orwliws) glagiaSly
Gl 9 g8 ded Sl b dlsie 4 lapd S Bis
Glybl Gled 5 $395 Obyo Led Eilyais Sl .abbe
b Gilse 95500 Gilw dud diele VP ulde o
Oilyass 05006 200,50 L1385 O SO lp Q2K Juw
(el 0Ly 53 D570 SlapsibilsSue Culled 4l
5 OssuliaS] o Sogll GioVb 5 PS5 layisSls
9 Sl Ol Sl Cawmyy aBLe Rleed Sdowe
Ssdon 325 33 J5e polis Hlasl ) BB O5pusS]

14
12
3;10
o8 e —— ———
2,
6 /
X
g 4
2
0
12 10 3 5] 4 2 0
(e 58 JUls Jsb
——DO(mg02/L)  —#—=DO(mg02/L) ——DO(mg02/L) ——DO(mg02/L)
A Minimum = Maximum DO sat

Ol g Chapra b dslive @3lwdde 0 dilsdg) Jsb 30 Jeloe 5uwS) Olpuss -V UKo

a5 JUIS .l 005 031 Ol JUIS 45 (6599 Ml CasiS
)sbgndg.wlouwﬁjmaw Job b golue Cod ¥
Silwodacds MO (iYL 10 Gyl 4y Ol 136 Gy
Sled (o gl 53 0580 plodil Calisee (lod yus & 610
Gl sl doys VY agdin SUIASy ailbapaas Mo

oy

Silwdoe LileMb -
S ojled dilbddal Hhl 4 dogs b gilwdde Olasin
S ol @ilwdde Cawl oud Lkl dgde o olgTJ.:S)g
02 9 FegkS Ve Jsb b 5 iz 5l IS dudatns 3L JUS
(V) Jgds 30 aabe doyd +/Y JUE ud .Cawl 50 O

Jolasle 51 osuls

e BB CedS 5y JUI 5505 9 Dol dzyd Ol 31 Guy



&S el Ol 0 2 . Cwl 00 o3laiw] Siole dslse (HL ,=>
23,50 Dy WS G,z b sl Gl SBioyge JUIS
JUS 5y Mol Ol CuaS Blod 4y adsl bl ol

30,8 (4 iy s a5 9550

LTSy V oyles dilsdidal 4 gd5)9 MO CulS -V s
(2l Jgdwe Jg) dlo e Olstlhae OLliylS) wpde

oye 9y ool 53 Sl Y Usb 50 e Oyl dzyo 5
(Tv CJl) 08,5 e Jlas) dilsdias Jowe 53 VWAY JLu ol
el 0al (7)) oo 5o oolatul 998 Luwlislgn glaosls
(¥) Jgaz b @illas dilsdubal Jomo 5 Sdudiyss g3y Olius
Gidigy Olyse 9 4l » Ao ¥ odowe 3 3 s aiboe
556 Gy 0992 Hliae ) dogi b ogde Jlosl Lo
OloygdS 655518 5 BB iVl e 10 Oylym dzpd
Y Syl d2d Jawgio by 2195 09219 3 55 Tread (2195 50
SLoplS b pugrude doys 0+ B Oylyo dzys Giolid) g 50
dzyd Sl (ol 53 990 LB @ Gilwdae 53 Gldz)d Ve
Nl 9 Cob Oygo Ol Blbl e 9 OB Oyly
Vo iy 40) S5 255 pgmmnd d2y3 B0 5 o ¥ Y-
b dads 3o 45 390 &y910L .(T50 §T40 (T30 T20 . T10
Rl d2)d 4 e Sdsdyss Glaysiul 3l oslisl
Jaefarzadeh) Cdb Cawd 55 oI, Sle doys 0431 YL
S 7 o Sile 05 o ;80 Guyp sshie 4y (Y100
LR XY LYY )Y VY Oy alise Sisle
4 PH dewloe 3 GiSHll Jo gy 3,5 5o Llssl +/+0
CSIsates Olewlons 50 Asbe "oy 5 TosS STy ud

Glsddal Jow 50 WY olo 3loye ol (bed Ol pus3-Y Jgds

(VWA (598 Olalys Oliwl ulislgn olojle)

Fien
Yo/f

Sl

(G5Bl a29) Led

Fieo  YRieo

YUY voiy

(NOAAT) j9,a5bds Jsb 53 udyoz 835 Olise -V gz

:?li:T d=lg/aslé SSegll
£\ BOD (mgo /L) Sns90 O3]
’ oo
VA1 COD (mgo /1) e 3L3dy50 (3w
o NO; (ugN/L) SRS
VAV Organic P (ugP/L) UJT)nMs
VIV PH Coolils
VO« Coliform (cfu/100mL) Lme)éulf
qv TKN Jlal=S &l IS
30/0 TN JS Oisss
(APRS YAiee NO:iee WWiee Qe
YAIA YY/Y Ya/A FY/v YA/A
Y- V4 VvV VO VY 3 q
<[y 0V YYe VY 2YO OYO YOA

JUIS Jgb 35 COD 3 BOD Oy duy 0 O slas) @
ol b ol 00 0315 oL (¥) US 5o Tv Clo gl
63939 J=eo 35 COD g BOD (50 dgé(0 odalin JS&
Job 5o 9 Sl /I o {-s;vl.m VAS 9 FIV )3 as JUBS @
3050 dhaoMe Guizmen Whie Gl pslas Hshy JUE
G575 & Jabe COD 3l jiw BOD sl cus &
IV ods @ juslS doyd YF L BOD (JUE slgsl yo &5
JUE lgl 35 COD &S Jlo 5 shuy» 5 5 pS ks
Loys A/AY ouas Glis &S wibis R 0 pSke VA

ol ilS

\%

\RVAS

4 (Celw) Oloy

(@230 5o p Ol) Gdadiygs Lol Oliwo

Coy 9 gl

b b plosl giludae 0dw] Cewds OleMbl 31 oolawl b
9l Oylym doyd Ol Yisw 93 s $dus slagilwd e
S Gy o dald) 5o 050 W JUE 03 9 Mols

Y 41'7]3)3 OB CudS o Jole 90 o3

Cylyz dzys Oilpuss 31 -
3ass Obye €S wsde OLES Siludiae (Sdosiue glo
(4885 YA g Celw ) 5oy +/VY Ole) Oide 35 JUIS @ 099

WRE O oylod p9d Jl

Of

Il dmags 5 OF 4y i



850
800
750
700
650
600
550
500
450
400
350
300

BOD , COD (mg/L)

0 2 -

-_.'.'."‘l'l-l-l—l-l.“_._._._._._._-

M o

(0 sL)JIS U5

——BOD

6 8 10

Ty o sl JUI Jsb 53 COD 5 BOD &l -V S

Abe als BOD Oyl dzyd Gialidl b CiS Olgie
S8l dS wad e OLES BaBed () gde loup gl
YVAY GialS Cuzge pwgmudus dzyd 00 dy )+ 51 Oylye dzyd

Ll 00l dsdlan 3yg0 JUES 35 BOD guuoy
saslice dmd e OLis |y JUIS Jgb 53 COD e (F) Ui
Jsb 33 56 COD jlude OYl> ddS 30 BOD wiles dS dgé 0
G531 Colyor 3 51y G2enlS ol s 5 48y il JIS
Ve 3l oy deys Gilidl oS CusS Glgi e JSs 0 dz g3 bl o
g0 COD (gauoyd YV/FA ialS Caels (g doryd O+ o

Ml (Sooll CudsS 33 iy dzyd 53 s obaie )
s it Cle £ gl JUS Jsb )5 BOD Oilyuss
4S5 S 59d 0 oualine .Cuwl oud ey (V) SIS Balkae
doys Ginldl b Lol sl jialS BOD JUKS Jsb 5 c¥l>
aS G955 A . dd e OLEd Lil38l BOD (ialS cuds Oylys
L BOD JUI slatl 5 pugmale dzpd 0+ Oyly dopd 5o
Sl 33 e R 00 @S Gle 19V due 4 ialS woys OF
BOD JUE slgdl 50 oguadaw doyd Vo Oylys doyd yo «S
SRl ey R 50 aS ke YOV &4 ialS woyd VL

280

BOD (mg/L)

230

180

—O—Tv T10

(ookes) JUI™ Joo

—{—T20

6 8

—A&—T30 —X—T40 —X—T50

led Calizes Lo T sl JUS Jsb 55 BOD Ol -¥ S

COD (mg/L)

T10

—3—T20

4 6
(yogls) JBI™ Jobo

—A—T30 —X—T40 —X—T50

JBES Jsbs 55 COD Colpueis € JS

00

Jolasle 51 osuls

e BB CuaS p JUS 05 5 Sl ded Sl S a0



pple 5l JWs 4 1y COD 5 BOD gusds gialS
vsadas do)d ¥ 3] R sled 5o oSl oVl Ce
Sibe g sl

COD ials doys

A

T/

0 10

=
o

[V

20 30
°C)lea

40 50 60

Oylys doyd Ol (bolae yo COD GiolS duoyd -1 S

e g5 b JUb -

2O g Sisle $0) o Obudd Gisu ol 5o
dogi b 0,5 e Jh3 Julod 5 djed 3yse OMSL CuaS
JUE 605 Gialidl b & ol Lapds «Sisle dolee a
ol Ol G bl tbie Gibsl by Ges
0o Ole) yeud 09bsn o JUI 3 Wle Oloy 5 Bl
(A) IS Sl 330 ML 5o Jsloe O30S 50 255
Soile 3yl 00 1y W6 15 Jgloe G5uwS) Oyt
SO0 ynlé

2.50
VL 2.00
5
&‘ 1.50 \
e ]
g Lo
%]
E 050 \?\_’
0.00 :
0 0.02 0.04 0.06
Sl 55

Saile g53) 0y 30 OB o Jglome (3uaS) Ol puss -A S

oF

COD 5 BOD ialS woys iy & (7) 5 (0) sladSs
odlin Jdd e il |y Oylye doyd Ol blde o
Oylye doyd Giolidl L COD 9 BOD juslS oS d¢d( 0
SV syl dzys & e 4 Al Ghs dhy

60

N
(=)

BOD ials ds)s
W
=]

20
10
0
0 10 20 30 40 50 60
0k

Oylys doyd Ol (blae jo BOD jiolS wioys -0 JSs

Slales sl JUIS sl 35 Sl slaie Slyess (V) JS o
Sled B a5 30,50 dasMe .l oud ool Olas Calise
o 9 oo o b OIS Olise pugsada dzys B 290
ol Jlade o o3l 33 Wbie Uil G3L) cud b 0T )
b ovgendew doys 0 glod 33 &S 639 (mg/L) #/V OIS
b sl ol &S e (mE/L) A/VF d Giolid) duoyd O+
(WYPF il S Slgas) OO 29,5 slad)lulvl
(mg/L V) ised ) ool di 09)5 Cagz Sloxs do (lias )

Cawl 7S (mg/L 0+) xbaw 9

!

70
60
50
40
30
20
10
0 f
0 10

V.

Sl Gl sl sy

20 30

CC)Les

40 50 60

Oylys doyd Gioli8) slie 30 OIS Ol st duoys -V IS

WAE O oled psd Jlo

Sl g 5 OF 4 5



7.50 \ — —

7.00 —
- \\
—
o 6.50 —
E
8 6.00 ]
Z

5.50

5.00

0 0.02 0.04 0.06
LSl 5 25 o 2

Saols slas ) sl 50 Ol Olypuss -V S

Iy JUIS slgzl 35 COD s BOD (aslss 93 Cilpuss (1)) JS
9 BOD Chale e pild Sisle 05 oo Jilds 5o
odlice .l AV 9 FIV s C3y3 do JUES @5 9959 39 COD
20 Galizwe glagp) gl COD g BOD ,solde a5 dgd 0
2 BB 6,5 5508 Cole 4 .l Oigldze JUS slgl
oalS bl 93 ;2 635 LiIEIL 9 ,35e COD 3 BOD (liue
YWWL +/43Y 5 33 BOD Clale jlogé ol 3do . ubie
YVFY L +/+0 6593 03 9 @S Ghes YWAVY b ol (oS woys
4 COD glp lacdale ol .Gl YAVAS ol GialS oy

ASbe GiolS duoyd VF/O 9 £/VY sy

780
= om0 ‘\“\I‘I\.
? —B— COD
= 580
[m]
o}
O g0
o
@ 380 —6—BOD
- %
0 0.02 0.04 0.06
Sl 23 wu

Sesle 6335 s 33 COD 5 BOD Oy -V JSCs

COD9 BOD ):gDLB.A sdg.l.'zn Q}.....Sl u:..al)sl b &S G—:—"‘OL_’Q
oxSly ly ij Bl Oloy &5 Shhgo 30 9 asl SialS
e b pas L 99 (0l 00,5 e2l,3 CODs BOD b (54w
Ole) Sisle 35 GialBl b (alnly anbie ials i
Sle Gloy a5 Cuwl ol dogd BB &S5 00,5 e i Sle
b (aSly sl Jshome O30St &S b 38 (ler B regly
3979 B pas Gl iS5 g Wil P.mljs CODgy BOD

g dolgss Jige sliws Lle Olo) dloul (sl dslus

ov

OS] JBE Sisle ) b8l b & 250 dasde
33 4z 9 0395 Ghs Hldgé Caud . Lbe Jhals sl
623 ) Sasb 4 05h 0 SAS Hlogé Cad AL (iul3)
wboe GiolS Jglows (3eS] doys £ Tagas +/+Y 15 +/+ VY
33 Jolowe 05uS) &S wad e LS goue Gilwdue gl
0395 <COD BOD agisal Olise 5§32t 556 JUI
B Jue 80 acdhe ool Guny gl -ols Jhawd o T
24 Giledud daiehl » Jolow O3S) yuss )
YA 390=) Mol digé plp Jgloxa DS e (sl
oo O3euS] gun p9d Juo 53 5 wibioe (R 3 oS e
9 st sloddlse pl &5 540 Holol 2luS d529
oud diS Olasiw Glhae 9 OLSs Jue 90 Sdgydus
Ol &S a0 Olis Gilwdae gl wbbe oude
BOD pg9al (Jdusd 0isis ale  glos O5eusS)
OIRS 9 posgal Olpuss .5l glahasde LB 555 COD 5
(V+) 5 (1) sladSs 1o by 4 Sile slog,) by o
&S dgdhn oline (1) S (Blae .Cuwl ous o0l Giolé
Gl b g Caul dgmo Jlo 5 CleiSy Gud b oo
325 3 dSanebay w)ld iul8l Guis) posigal «Sisle g3
ol @Bl aal38) doyd YAIYO Lo y5 pgsigal +/+0 5 +/+ Y
GRS Sasle 625 oilsdl b (V1) IS Gilhe puizen
Cewl (MEN/L) £/ plys OIS ddgl Hlade . ube GialS
&S Cewl 00wy (MEN/L) V/YE dae a4 +/+VY Gy 30 9
335 &S dS5le) 9 Cal 51 woyd WY b polys dols3l
Lawl 00l O/ON plp (idlS Juoyd AO L wgde /40
9 Lbie il sl O3St JBE 605 Gials8l b 15
SIS uitus gldhly Jolow O3S b Ol Chale o

Lbe el Gl Sisle 605 oialidl b (lnlo

26

24 -

22

20

NH4(mg/L)

18

16

14
0 0.02 0.06

Kile (8,35 o

0.04

Sisle Glog) nln 33 posisel Ol -4 IS

Jolasle 51 osuls

e BB CedS 5y JUI 5505 9 Dol dzyd Ol 31 Guy



OS] 3 38l Wle Gy (JUIS (6533 ilsdl b oS ol
JUS 625 G331 L igeen (8L walss (ialS Usloe
Cwdo @Lu olwlyp Lyl Uﬁ&ls A9y COD ¢ BOD
G5y JUIS Jsb 55 +/+F 31 50 @lagy) 55 Olis sl
O3S Oliee il 31 AL Olwds ol s Ldals
WOiaS! S8 L .Sl +/+F 31 3YL slagy) 30 Jelswo

D980 dtwlS HarulSat i 83 dnlyd Sl 4o Olis

- oN

Runge-Kutta

Brent

Drolcand A. and ZagorcKon J. 2007. Calibration of
QUAL2E Model for the Sava River (Slovenia).Wa-
ter Sci. Techno 1, 40: 111-118.

Fereidoon M. and Khorasani Gh. 2013. Water Qual-
ity Simulation in Qarresu River and the Role of
Wastewater Treatment Plants in Reducing the
Contaminants Concentrations. International Jour-
nal of Innovative Technology and Exploring Engi-
neering (IJITEE), 3(5): 2278-3075.

Jaefarzadeh M.R. 2005. Thermal behaviour of a large
salinity-gradient solar pond in the city of Mash-
had, Iran. J. Sci. Technol. 29 (B2): 219-229.

Petrescu V. and Sumbasacu G. 2011. Sirbu, Nicolai.
monitoring and mathematical modeling important
tools for environmental problems. Environmen-
tal Engineering & Management Journal (EEMJ).
10(11): 1779-1787.

Shih S.E and Rahi G.S. 1981. Seasonal Variations of Man-
nings Roughness Coeflicient in a Subtropical Marsh.
TRANSACTIONS of the ASAE, Vol. 25, No. 1:116-119.

OA

S S dons

2 JBE ) 9 Uylys doyd Ol OISl pole dellhae o
3Lz Silwdde b dgdie sbTuS dils-dubias Mo CudS
Silwdae luml 58 ad Guyyp Q2K Hl38lays hugs Lo
N WES ORI ENRTIRY. (aL?Jl s Calise Sl 7 (gl
Ol gl .28 18 byl e Sisle @) o
SilS Oylys doyd Gildl L COD 9 BOD (liae oS sls
A COD L dunlin 5 BOD (ialS Cas g cdisbo
s b puguada doyd Frod9us sled B OIRG Oliue . Cawl
Oz bGe Gial8) ob) b b 0T 31 o 9 el
doyd Ve glod 5l Lo Saall iVl Cas o oS 3l GLES gulis
Ol g3ds Gilwdae il g w slewn Iy 4y g

&L‘w

Sloodls VY g5y Olwlys Oliwl Luldlss Hlojlw

Olpl 830y Olulys Hlwl Luwbdlse Glejle I BL s

GSo9)T 31 erSole alipmT AYEF 015 Ol Glgas
£ ul> $F 0y90 (el Slygd pudoe O

Bertinelli L., Strobl E. and Zou B. 2008. Economic de-
velopment and environmental quality: A reassess-
ment in light of nature's self-regeneration capacity.
Science direct, Volume 66, Issues 2-3: 371-378.

Cokgor S. and Kucukali S. 2005. Effect of Sediment
Roughness on Surface Aeration around Boulders
in an Open Channel Flow. RMZ- Material and
Geoenvironment, Vol. 52, No. 1: 13-15.

Chapra S.C., Pelletier G.J. and Tao H. 2008. QUAL2K:
A Modeling Framework for Simulating River and
Stream Water Quality, Version 2.11: Documenta-
tion and Users Manual; Department of Civil and
Environmental Engineering. Tufts
Medford, OR, USA.

University:

WRE O oylod p9d Jl

Il dmags 5 OF 4y i



2015, Vol.2, No.1, Pages 59 to 66
Journal of Water and Sustainable Development

ey
o ¢

TTBO OGldo VWAL Ho,8d ) oyleds ©9° Jle
Db dmugs 9 OF 4 83

Studying a leakage detection method
in pressurized water networks based
on the pressure-leakage relation

(Presentation of Optimization Code for Locating Leakage)

A. Boostani', S.R. Khodashenas®

1,2- PhD student of Water Engineering- water structures & Associate
Professor, Department of Water Engineering, Faculty of Agriculture, Fer-
dowsi University of Mashhad, Iran.

*(Corresponding author Email: khodashenas@um.ac.ir)
Received: 7-9-2014
Accepted: 10-5-2015

Abstract

Estimation of leakage in a network consists of several attributes,
such as unauthorized use, minor leaks and networking events
whose natures are different from each other. The most important
attributes are large losses due to breakage and major leaks which
in addition to wasting fresh water resources, will lead to water
pollution and problems for the buildings. In this paper, leakage
detection methods which are based on optimization were studied
and compared. A Matlab code was presented based on an algorithm
with minimized objective function and the relationship between
pressure loss and the potential leakage locations. The verification
of the method was carried out by assuming the optimization of
least squared error between calculated values (Pressure— Leakage
Relation) and observed data (the assumption of occurrence
leakage in nodes). The offered code could well identify the
hypothetical leaking nodes and leakage value distributed between
them by minimizing pressure differences. The results of running
the model and comparing the observed data with the model using
the optimal method of leak detection methods, showed that aside
from appropriate method selection and calibration of the model,
in order to have more accurate estimation of the location and
amount of leakages in the network, field surveys and piezometer
readings should be carried out so that the consumption pattern of

the studied area and illegal branches were identified.

Keywords: Leakage, Water Network, Water Pressure, Matlab,
Optimization Method.
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Abstract

Nowadays, its very usual to use these models in almost all sci-
ences. use of these models has provided quick, appropriate and
economic answers to many questions. Modeling is developing In
different fields of agriculture, including irrigation and drainage.
Field tests are useful to determine and analyze the different irriga-
tion management but there are significant limitations. The most
important limitation is the validity of the experiment that is lim-
ited by the physical conditions of the area where the experiment
performes there. One of the models that is used in agricultural
science is the SWAP model that is a model for simulating of soil,
water, atmosphere and plant. This model is able to analyze inter-
actions between water movement, growth of plant and transfer of
solutions, prediction of yield under different regimes of water and
salt, long-term simulation and irrigation scheduling. Although
SWAP model is able to simulate relations between soil, water, at-
mosphere and plant under different management field conditions
completely but it has limitations too. One of these limitations is
many numbers of input data. So far many researches have been
done using this model but by searching on the scientific articles,
there is no complete source that offers the basic equations used
in the model and also the practical guide is not available. In this
article, according to the model guide, the equations that used for
model calculations, has been described. Also a useful and practi-

cal guide for users who want to use this model has been presented.

Keywords: SWAP model, Simulations, Basic equations,
practical guide
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Abstract

OS>

This research has been done in order to assessing
factor that are affecting on optimizing water
consumption method in household sector of the
rural areas of Bushehr township. The used method
for gathering information in this study is descriptive
and analysis. So that first, effective factors on water
consumption method has been recognized after that
the questionnaire has been provided. 257 consumer
has been selected as samples among the 6964 Statistical
Society with error coefficient 0.06. The questionnaire
includes 43 questions in 7 steps and 2 ranking questions.
In second step questionnaires has been analyzed
using SPSS software. CRONBAKH coefficient for
questionnaire is 0.907, since it is higher than 0.70, it is
constant value. Results of the duad comparisan matrix
questionnaireshow that, the most important effective
factors on water consumption method, in the experts
opinion are detaching drinkable and hygienic water,
advertising and informing, training and tecnology.
According to the consumers' responses, the most
important effective factors on optimizing are related
to advertising and informing, training, detaching
drinkable and hygienic water, tariff reforming and

water price.

Keywords: Water Consumption method, Optimizing

Water Consumption, Water Supply Chain, Water

Consumption Factors.
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Abstract

US>

Application of agent based model in simulation
of stakeholder’s behavior is slightly a new method
for modeling of complicated systems that include
autonomous agents interacting with each other. Recent
numerical achievements have made the applications
of agent based models possible in various fields. These
applications range from modeling of human progress
and destruction of past civilizations to modeling of
complexities in water resources/consumption systems.
In this article foundation of agent based modeling is
defined, related tools in this field is introduced and their
application in water resources management is clarified.
The use of such models provides social interactions
simulation. Integration of such simulation models with
water resources simulation models helps to make and
improve the reliability of decision support systems in

water resources management.

Keywords: Agent based modeling, water resources

management, stakeholders, simulation.
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Development of water resources projects are recognized
as a basis of the development planning in the water re-
sources sector. Inaddition to the quality of output results,
following the schedule , continuous documentation and
evaluation during the project is the one of the major
challenges. In order to improve water study framework
with high quality and scheduling and reduce the study
process, the evaluation system of investigation studies is
produced by Pazhuhabe shargh consulting engineering
compony in 2013 for Khorasan Razavi Regional Water
Authority order. This web-based has an integrated da-
tabase in order to providing management reports. The
system uses the SQL model potentials in data base sector
and the Net model potentials in web supported sector.
Using this system can be effective for accelerating access
to results and studies, documentation and eventually
increasing technical ability and reduce time to review
research projects. According to trial launch system in
khorasan Razavi Regional Authority server and assess-
ing work processes during the trial operation, the system
is ready to launch at a national level. It is expected to
see and increase in access levels, automatic continuous
evaluation and approval processes studies and related ar-

chive processes decline with launch and use this system.

Keywords: evaluation system, water resource project,

water resource planning.
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