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Abstract

Evapotranspiration estimation is one of the most important
water balance components and involves various complexities.
In general, energy balance models are divided into two catego-
ries: single-source and two-source models. Choosing a model
to estimate ET from among the existing energy balance models
is challenging because each model has strengths and limita-
tions. The goal of the present research is to introduce and com-
pare several evapotranspiration estimation methods, including
Surface Energy Balance Algorithm for Land (SEBAL) model,
Mapping EvapoTranspiration at high Resolution with Inter-
nalized Calibration (METRIC) model, Surface Energy Balance
System (SEBS) model, Simpled Surface Energy Balance Index
(S-SEBI) model, Operational Simplified Surface Energy Bal-
ance (SSEBop) model— Two- Source (soil + canopy) (TSM)
model and Two-Source Time Integrated (TSTIM) model
Some advantages of the single-source energy balance model
S_SEBI include the following;: It is possible to implement it us-
ing only images without the need for weather data. Therefore,
if the number of meteorological stations in the area is low; this
method can be utilized. No need for a land use map. One dis-
advantage of this model is that it can only be used in cases
where atmospheric conditions across the entire image are con-
stant. Due to the simplicity and lower complexity of the struc-
ture and assumptions of the SSEBop model, it has increased
operational capability for calculating actual evapotranspiration
over large areas. However, it is not recommended for regions
with heterogeneous vegetation cover, mountainous areas, high
albedo regions, or high levels of radiation, and in such areas,
the TSEB algorithm is recommended. Due to some errors and
uncertainties in these surface energy balance models, extensive
studies are required to overcome these limitations.

Keywords: Energy Balance, Actual Evapotranspiration, Re-

mote Sensing, Single-Source and Two-Source Models.
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1-Et: Evapotranspiration

2-AET: Actual Evapotranspiration

3-SEBS: Surface Energy Balance System

4-SSEBop:The operational Simplified Surface Energy
Balance

5-SEB: Surface Energy Balance

6-SEB Models

7-Single Source

8-Two-Source

9-SEBAL: Surface Energy Balance Algorithm for Land
10-S-SEBI: Simpled Surface Energy Balance Index
11-METRIC:Mapping EvapoTranspiration at high
Resolution with Internalized Calibration

12-TSM: Two- Source (soil + canopy) Model
13-TSTIM: Two-Source Time Integrated Model
14-Incoming broad-band short-wave radiation
15-Cold Pixel

16-Hot Pixel
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Abstract

Investigating aquifers and determining the alluvial and
karst aquifers interaction, especially in the border areas
of the country, is very important. With geoelectrical
methods (Vertical Electrical Sounding -VES), it is possible
to determine the subsurface geological layering, aquifer
layers, the depth to bedrock and the apparent resistivity
(pa) of the geological layers. In this paper, by performing
40 VES in the northern plain of Dargaz Allah Akbar
Heights (DAH), calculating the pa of the layers and
interpreting the geoelectrical sections, the aquifers up
to the depth of 350 meters and the relationship between
alluvial and Tirgan karstic aquifer (TKA) have been
investigated. The results show the presence of alluvial
aquifers up to 20 meters depth in the south, east and west
of Chapeshlo, north and northwest of Daghdar and west
of Dargaz industrial town, as well as the presence of deep
karstic aquifers in the southeast of Chapeshlo, northeast
of Sugandi, north of Gandab, and west of Daghdar. The
changes in pa and the depth to bedrock show that there
is not much relationship between the alluvial and TKA.
Considering the absence of highly discharged springs
around DAH and the low thickness of the alluvial
aquifer, it can be concluded that most groundwater of the
TKA, except in limited places at the foot of the DAH
(Cheholmir and Cherlaq areas) has little effect on feeding
of alluvial aquifer of Dargaz southern plain, and due to
the barrier function of the deeper fine-grained layers,
the groundwater flow paths are towards the depths or
Dorbadam and Shamkhal valleys.

Keywords: Vertical Electrical Sounding (VES), Alluvial
Aquifer, Karst Aquifer, Allah Akbar Heights, Dargaz.
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Abstract

OS>

Flood is one of the natural events that in recent decades,
due to the expansion of urbanization and land use
changes, causes many financial and human losses in
different regions of the world, annually. Therefore,
flood management in cities by low-impact development
methods has become crucial. The current research
compares the performance of the approaches of rain
gardens, storage units, and bio-retention cells to directing
surface runoff to green spaces using the SWMM model
for the Chahar-Cheshme River basin of Mashhad city.
Due to the lack of a hydrometric station in the city,
precipitation and peak flow in the channel were measured
for 20 rainfall events from April 2023 to May 2024. The
evaluation index including RMSE, NS, and KGE shows
the appropriate performance of the model for peak flow
estimation. The sensitivity analysis of the model showed
that impervious area, width, and impervious area’s
roughness coefficient are the most effective parameters to
the peak flood discharge, respectively. In terms of reducing
the peak discharge and volume of the flood, bio-retention
cells, runoff directing to green space, and rain gardens
had the best performance, respectively. However, the bio-
retention cells had the best performance, but considering
operational and maintenance costs, and other conditions,
modifying green spaces to direct surface runoff to these
spaces is a better and more logical choice for flood
management in the study area.

Keywords: Urban Flooding, Low-Impact Development,
Runoff Modeling, SWMM.
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Abstract

OS>

The formation of human communities in the central plateau
of Iran due to the ruling system based on the characteristics of
geography and arid and semi-arid climate is highly dependent
on surface and groundwater resources. The Qanat is a
sustainable system for supplying drinking water and irrigation
according to the geographical conditions of each region; it is
engineered to access groundwater resources in harmony with
the environment and climate of a region. The Kahrom Qanat
is one of the survivors of this ruling system in the Central
Plateau from the Safavid period, which is an example of the
development of sustainable architecture, native technology
in the Central Plateau, and the focus of water management
on sustainable, safe, and cost-effective management methods.
This Qanat, in terms of its architectural type, is a continuation
of Iran's Dastkand architecture and is made of marble. The
research method is descriptive-analytical and collects field
and library information. The findings of the research show
that the geographical and topographic features of the region
are the main factors in choosing the type of architecture of
this Qanat. The purpose of this research is to analyze the
physical structure and introduce the type of architectural
index of the Kahrom Qanat and the optimal use of the
potential of this Qanat in directing groundwater, which
shows the presentation of an important architectural strategy
in economic well-being in order to improve the quality of
life. The results indicate that the Kahrom Qanat, in terms
of architecture and functionality, is compatible with the
indigenous technology and geographical conditions of the
region, topography, land slope, and geological characteristics.
Keywords: Qanat, Lenjan, Groundwater, Climate, Dastkand,

‘Water Management.
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Abstract

LRVCES

To convince people of the existence of problematic
environmental conditions, those conditions should be
classified and a framework should be built to solve them.
Framing is one of the paradigm approaches of social
constructionism and includes a set of categories that are
created by claimants to define a problem and its solutions.
The key factor for the success of the framework is the concept
of resonance. One of the important environmental issues
in Giulan province is the problem of high sediments in the
Anzali lagoon. Different frameworks were presented by
the claimants to solve this problem. Among them, there is
a plan for mechanical descaling by dredging and a plan for
desalination with chemicals called the Biogeme project. The
present research examines the degree of coordination of these
frameworks with the target society. The qualitative method of
thematic analysis has been used for the research. The research
data is the result of in-depth semi-structured interviews with
30 environmental activists who are aware of the Anzali lagoon
desalination projects. The results showed that the biogeme
project was not approved by the stakeholders in the region
for reasons such as ambiguity in it and lack of alignment
with the interests of the people and policymakers, which
led to its halting in the initial stages of implementation. The
anti-biodredging movement and the belief in mechanical
dredging gained more acceptance among the audience due
to its alignment with the interests of the stakeholders and the
emphasis on sustainable sedimentation methods.

Keywords: Framing, Resonance, Anzali Lagoon, Biogeme

Project, Giulan Province.
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Abstract

One of the important problems in the field of water and
wastewater treatment is the investigation of microbial air
pollution and the release of suspended particles due to
wastewater treatment. Harmful microorganisms in wastewater
include different types of bacteria, fungi, etc. For this purpose,
two wastewater treatment plants, Khin-Arab and Parkand-Abad,
which use deep and surface aeration processes, were studied.
Sampling was conducted seasonally with a minimum distance
of one meter from barriers, and at a height of 1.5 meters above
ground level at both wastewaters. Nutrient agar, McConkey agar
and Subrodextrose agar were used for environmental sampling,
total number of samples was 400. Then intercropping was done
to identify bacteria and fungi species. Analysis of results was
carried out using SPSSMODELER18 and RAWGraphs software.
Mean values for the density of bacteria were reported 26.98 CFU/
plate at Khin-Arab and 26.11 CFU/plate at Parkand-Abad. Mean
values for the density of fungi were reported as 4.71 CFU/plate at
the Khin-Arab treatment plant and 4.40 CFU/plate at Parkand-
Abad. Bacterial pollution, except during the spring, was higher at
Khin-Arab compared to Parkand-Abad. The process of fungal
pollution trend was similar between the two treatment plants,
with no statistically significant difference observed. The two
treatment plants have behaved almost the same in terms of the
amount of pollution in the total sampling seasons, which can be
influenced by various factors such as the larger size of the Khin-
Arab treatment plant, more polluted units in the Khin-Arab
treatment plant, and the difference in aeration systems.

Keywords: Wastewater Treatment Plant, Surface Aeration,

Deep Aeration, Bioaerosol.
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Abstract

Today, the removal of heavy metals from industrial and urban
wastewater is considered as one of the serious issues and challenges
facing humanity. The present study was carried out with the aim
of investigating the efficiency of different adsorbents in removing
heavy metals from municipal wastewater. In this study, various
adsorbents such as natural adsorbents such as forest adsorbents,
and wood waste, agricultural waste, fruit and vegetable peels, coal,
and biochar were discussed. In addition, the role and application
of nanoabsorbents, nanocomposites and carbon nanotubes in
urban wastewater treatment were studied. The literature review
showed that bioabsorbents are more beneficial for removing
heavy metals from urban wastewater due to being economical
and environmentally friendly. Natural materials that are usually
used as adsorbents have different capacities to remove heavy
metals from wastewater. Among the natural adsorbents, the use
of agricultural residues, biochars and coal-based adsorbents has
received more attention. However, most of the research has been
done on a laboratory scale. According to the obtained information,
nanoabsorbents can also remove toxic metals from municipal
wastewater. Studies showed that the most widely used nanomaterials
as adsorbents for removing heavy metals include graphene, iron
oxide, magnesium oxide, activated carbon, manganese oxide, zinc
oxide, titanjum oxide, and carbon nanotubes. Despite the key role
of nanomaterials in the removal of heavy metals, considering that
these materials are still not cheap compared to traditional materials
(such as activated carbon), the use of bioadsorbents can be effective
in urban wastewater treatment.

Keywords: Heavy Metals, Natural Adsorbents, Municipal
Wastewater, Agricultural Wastes, Nano Adsorbents.
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Abstract

US>

K4

Lack of water limits the production of crops. In or-
der to evaluate water and economic indicators and soil
characteristics of pea under plasticulture and plant-
ing bed, a factorial experiment was conducted at Razi
University in 2019 and 2020 crop years. The studied
factors included plasticulture (without nylon, nylon
on the plant and nylon on the soil) and the method
of planting in the bed (flat, half-meter furrow, and
one-meter furrow). The results showed that the plots
with plastic mulch on the soil with a half-meter fur-
row had the highest soil moisture due to the reten-
tion of soil water in most growth stages. According
to the two indicators of net profit per unit of water
consumed and net income of pea in two years, the ny-
lon treatment along with ridge and furrow, especially
treatment of nylon on soil and half-meter furrow, has
increased these two indicators, so this treatment can
be recommended to increase the farmer's income and
preserve soil water resources. It is recommended to
use permanent ridge and furrow to reduce costs in fu-
ture research.

Keywords: Soil Moisture, Mulch, Ridge and Furrow,
Net Income, Net Profit.

sshieds A (e dsume |y sly) OlalS W T oS
3555 Il Sluogas 5 goladl 5 L slapasls HL5)!
GRS Rug 5 daadly CaS 86 Ces (55,8
sladls 55 @l olBadly 1o diyeSh Giol)l Sygods
Jolis oud dslllae Jalse .ad ol VWA% 5 VWA el
895 09kl 5 olS g9y Ogbb «shl Ow) Sebl S
9 SRe o 897 V9° grhrue) Fuw )3 S 0955 9 (Sl
I L slal,S ols Glas gl .o e (Gie S g9 0)US
SReps didy 9 S92 ol 4 Sl> ) Sy Uiy
DAL Gy ol el 5 Sl OT (g)lagSS Cle @
@ s dsw pasls 90 degl il ) s Cughy
WJlo 93 30 (55,8 9955 palls Walyd 5 L3 sae LT uslg ¢l
pyasd didy 9 Ssz S 0l & LSS slales
o3 Cel Gie o Aty 5 897 9 Ils G9) Osbb Hles
Gl 1y sl ol Olgine 1wl oud pasls 5o ol
Spidg Jle ushy mlie Jads g jyslaS welys Giohdl
ladizo ials ¢lp 418 slodisy 5 gs= il oolatul .55
Dede dlgiday Gi=y glagiasky sl

Lel)d iy 5 S92 S Wl Cash) (gudS glacily
Al dgw (alls

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

How to cite this article: Valipour, M., Heidari, H., & Bahraminejad, S. (2025). Investigating Some Soil Characteristics and Water and Economic Indicators of

Pea under Plasticulture and Planting Bed. Journal of Water and Sustainable Development, 11(4), 83-98. doi: http://dx.doi.or;

/10.22067/jwsd.v11i4.2408-1356



https://orcid.org/0000-0002-8908-2326
https://orcid.org/0000-0003-1252-4867
http://dx.doi.org/10.22067/jwsd.v11i4.2408-1356
https://jwsd.um.ac.ir

Al Cuwsdy Igals GBIS 5 olS HlSa 53 (3 O L dnje 4 d5m
9 S5 0555 B (9,8 LB o,Slas 5o iuldl e 4y &S
(V¥ (Ol Ses g Singh) g D) dgilss uﬁyé)lp uﬁ;’l—’ Cad
sladize pials Lol (g dle dws 4 5,0 glacale JRS
355 LAl dgw Gl deed 55 9 9,SLes (iuli8l 9. 5 ,SHS
3Sas ghzl 9 9,5es Oy 53,300 (WA (20 9 )
Ol 5o 55 O 32 7S 5 bl sy slowd 50 (55,8 5955
(Y8 OhSen 9 Awal) dol Cowdds il 9y 9 4dS
25 B sl Gialidl Casly T igadls b Sl i
39.(Y WOl 9 Sajid) dd (55,8 3950 LB 3,SUes g g
e I G313 g OLS (583 CudiS St (s 2 b (095
3Sas Jgase TS piucw b duglie 5o didy 9 g9z CudS
«OhSee g Basediya) Cowl 03l Giolisl duoyd A-VY (o 40 1)
39S W GinlsS eumline FY L 50T b SO uwy 0 33 (Y + VA
b sl )3 Sty 08 b o 00y didy 5 S92 slasless
Q033 Y+ Iy e s 9,5 g3l (900 s CudlS
VWWIVA 5 L Sod Gl o duoys YY/49 (gl glaplewl o
s 3O Cd 3,8 018 (a3l (e idle Gliwl 53 weyd
23 Oy Ol g 0992 JUS 53 ()3 00 L iy 5 g9 CuiS
Qoyd YV Lo ,5 dS 599 S 53 ()3 Cedetds prdaune el tuunews
Y +¥Y O)SKes 9 Mak Mensah) & dlool 8,50es 30 iol;d
Slade Hlos a5 (35,5 3950 olS Jguase (golazdl bl 3l
sl 53 65233 Y T Caod e s sy gl o515
393 sl &S Glale y ol s Sl s Uguame (ol ddys
Al adls Ol yolaS Gy 50 (P Golaidl dd o Wl e dgd
3940 0953V )3 Gage dale (S 3,8as Syl H9us i y09)
052 g Peksen) Wl ,» Clwsds SNgasw QSMQQ‘I:ng:
iy LS JIslsles bl gles i3l b Lo gy Sl (¥ +F
s 45 W9 oo D529 Uy Slahg) dnyd 9 (e Caglye 31,
Taromi VYV (OhSes 9 Parte) W0 Jypame (wyd9)
Soleun il 43 200 T 35605 (V) O)Se 9Aliabadi
slooly 3 S0 lagieSs 5l oslatul .Coul 0ud oh) ol 3
23 el O Bpae GalS 5 Il Cughy Jado gl sl
Ol 30wl oo BLaSH S Juad 30 9 il Bues Lo iyl Lo yg.isS
b sled Cledy oy olS Ol

5l glos i3l 4 Wlg3 e elatadly i 3l oLl Caues
Sl Lo |y dilbiunsy sldinls 3l oolitul g uiS elaS olS
Lojiaghy plul ol Giagh 1lé dzg sl jlesliiul dsy 3l
Aiboe Samdly 31 oolinal golaBl dsw Slejen b3
O B by Jlaghy Ol o Ol gl pidgly 2 190 4423l
)3 3959 golamdl g L slagasls 9 Is Sluogas 5
Syl sl 0900 9 ety oS 56 o

AY

SRS 295 43 dany O b Slge 30 5 (I Cakal 4 emsy
JSie U lie 35 Casgios aiazgil GhisliS Wgame
dals S 018 dass SIS Luwsiwnd Ciyguods (3lde Cudal .l
Il 5 blos (S35 SG ald Sl (S5 Jgb plé s bl e @
9 R GNE Glunls 052790 @olie 3 ALy g D90 Ly 5
C ke dy Cnand §55galer oo sl 5 (] 9,5 4 g 3l
dod (il |y $59laS 53 39790 Gla R B udb e 39,4l
(Y+YY (Rezvani Moghdm g Etezadi Syeidi)

Wl GLIIG dold alize gyl glasless 3T sy 5
G333 3955 0LS 5 Ghgadls Ogus 9 gip GAIS (Bl GLIIGL
Sl gles Blas 9 olw gkl idsy &S Cuul 0uds G1yliS
SIS 5 05 il g .Cewl 00ls il wald 4y Cud |y
(VN7 OhSes 9 Awal) Cawl 03ls GialS 1y Sl glos oy
b Jgame 3,3 5 s 9 Sl Jleyig e JWanl Gigydls
39035 ygb s 96315 xS (SPAC) 52 - oS - Sl jliwga
3950 00wl (o St blis 5o hagds @ngg.p E3IT1PAY
BB y9b 4 Setadly @b b slayles (Y410 ) Swen 9 Yang)
28 b8 b daslie j3 1) Od deyie odaw SB- glos (4293
23 (Y OlSes 9 Yuan) ols Giohs) eod bl 53 Osbl
Bl B ClS dloye 31 dS ads GiliS 3 oLS 995 5 i
R 9D OAd B adedo ) (23ednnl B (78) Bl (78
Bl o o S a5 slod 5uSls o 1 il s
AL oS il dzyd VY 5 VAN SV (Saadly o Sl
Jlo 30 33 40050 VoIV Jlo 55 (Sadly olid 09 sl )
ooli8) oSl doys /0 g /Y /Y XY polia (o) VA
3 oolatwl Cod ygi g Led Gioli8) (V¥ (yKens 9 Niua) Cdb
Lo 3555 Sa Ol i3l sl (Sl sl isadlle
5 Condori) wils (3L dilewl ;S 435 Led Wb Jasl & ol yo
dS g L,ig.w)lg Jolis Gigdls slales cl.é YWV OB
033 )3 9 Wlodls iuldl Lazgd B Hlude 4 |y Sl Of
i OIS (Gt 5131 Ly ol 31 ol ol 6 423531
YV OS5 Awal) Ciwl 059 ol G99

SIS 3355 51 @lopkd ol 5 bl a3l asdlas 3
o) Sl ey Jhgaddls wi culive (Cajanus cajan)
bl s 5 CalS duje b O Bpas LS @iy 3,Slas
23 5 4250 43 Sy e ol 333 0L bl igalls
O9) dals 31 YL ey gl 3 ooliiad sl 15 5 all-
asdllas 3o .(Y+ VA (Ol)Se 9 Ramana) o (uﬂ.«.&uﬁlﬁ uusgéjb
sladl 9 CuhS oSles iy » Pindls 5 Glw) 35S )
Cawtd (33,90 s odalios (Pisum sativum L) (55,8 3¢50

VBV F oylod @b Jw

Il dmags 5 OF 4y i



4 Sodp Sl o)k 30 5 SWb 58 w9 alise gy
2 ulidlsn GlaghliS pwlulp ((Sbs 5SI=) psd (Suib
AL 5 2SSy G (S 03 (S dw sy Joie
Vo 9 S0 dw Jolye 3o &S Canl S3 @ ij A (6yS 0yl
L)y 05z b $pSoudl GReTLe Vo Bas glos S (S,
Vo Bos 30 Sls Cugby .Cuwl 0093 039ume () 5o din)
@l &9 @.wwglo) olKiws oolazal L s el Vo B
Led oo b Olejea s MOISTURE gl (3 Jus S pri

A (§S 0315

Gl b agye Olho «

&85 33 pazLa () :(('BPD) (3 pae Of (3l 4 walys paslis -
CSaiie) Ol oo dmly @il S 5o 50 walyd Oliue o
(V8 ids 9 (500,S) (V ddasly) wsbe (LS o

BPD = OV/ TWC )
dalyd Hlude OV (dpas Ol @lil & wslys BPD o yo o
Ol gz TWC 5 (Ol Jby) 58S 5> Jgame 9,8 US
Conbw pazli ol el Cul (CsSaio) 00 pan
Cewdty (Al 9w Olise 45 ail glisS 2 Wb Of Bpas
Gy 09l 9o Lol usl b odd Bpae Ol doly )0 ol
b4 4B)S H 50 Jgame ddg iz

:('NBPD) (8pae Ol uolg ¢l)) & alls dgw (asli -
L NBPD (355LiS O (639050 sy Slp 0asld (sie
Sy g3 & &S WBboe GBpae O uoly elil @ palls 35w
Wl O ok Bpan U goe doly Glil 4 1y palls
S 9 881 3ely 53 8L Caumal sl (ol 4
S Of wdd Codguswe b dolge Sis bl yo cuiS
s 4y uTuL.AS&:Lw Olgie oyl ool )l dSL\?
Iy 39w 32396 Of Gpas dzly (uieS b &S ol olats]
BB (V) dholy Jawgs pasls ool olé Ollsyog o
(W7 (ol g LJAJ)S) Cawnl duwlono

NBPD = NI/ TWC (v)
(WOras Ol dols Gl & palls dgw Oljse NBPD (o o &S
ez TWC 5 )18 10 53 (0! Jby) palls 35w Ol NI
el (sSlo5e) 00S pae O

$olasdl b3yl b Jadme Oldo «

Cub slodinse Cygo 95 4 deyie 5o ladigse 1S dje
O 53 adinje Wsdoe Glesd uile slodie 9
333955 9 )dy 9 s dud «Sctadly OB dizo Jolds iy
Ll 00 088 Jlo SS& 4 ladin o (V) Jeds 4o S
29 ol DS das gl sy 9 35S dse

AO

Wby 9 dlge

ilo)l b e

99 30 olisle,S (g5l ol Liladas deyie 5o Giolell op
JoygS Oygods Giole)] . =) I¥A9 9 VWA Lely) Jle
b Lyl 1S5 du b Gdolas sl slaSsl b JB o
09) g dw 33 ESOGLU Uels ool dyge Jelge
ClS ey 9 (S sy Osbl ©lS gy gkl (Osbl
Slagsr 09,0 TS (Joame e CuiS) mhaw duw yo
Sl 53 W09 (B SO Glagsz LS 1o TS (gReps
d9de hald g9 ud ouudey Sty L &S US Wl g9 Oshl
by sy M8 CaaS sy Bhbl ) e Lobe gy
Sl s Coll e 5o S dlwg 4 S 59y Oshl og
osliiul 3 gz 9 S aiy 3l olS sy Osbl @)l
oslatwl Slue 9 Juad JDT Sy QT SlugSs oobieds 9 U
a9z 8y oS dlo e 53 0LS (595 Oelil Sl
Raghew O3kl 55 4 Obb OF 355 Gly .85 I8
D gie b 9 o8 B9z 0930 CuiS gy VLDl b dusS
D93 Gyz aliswe glaoyl il b Ol 31 ¢ Slus oslatwl Helaie
dos sl pdaw wile 4y ddy iy 9 Goz CudS gy
30 G598 9950 AS e Colus G Canw w3 1y O 5 03,
S50sSS ) Gesley] slaes,S dlols s S ole GLT Y-
Yo 9 dsb 4 oS 5l Suue sl 5 e 08 9 SO
CuiS Cdy FelyS 5o 50 b ad)S J1 50 mipe fe Yo
Fotle Vo 3y o )0 ladiss dlold 9 e o dlold 4
20 Gl g hads R o 0LS ad) dlold 4l gl 09
X SR 08 B9z 00 9 b el sie b gsx auil
Dy Blad oolitul 3yge Sty ad LS go2 Jaws 4o
3985 Sz b Jlosl aslune (Suhl S 5 sy GESOsbU
shieds w4 S I 50 (alaghsw Oshl 5 4 obl O
Saadly 3l eslatal FSlus g dad H3T @l Ol 6lueSs
L3S 18 lagsz iS)d oS doye 53 olS 9y 0sbl
WAA- IS Jlo 53 gl g geme 5ud @HBees OlalS
IWAA-VFe s Jlo 30 9 Seke OYV L plp (i8S Jsl Jlw)
Hge OT ZA+ S) g feskes YIV/O L plys (CaS 98 )
9 Jol Jlo 3o g8 iyl (VAP (LAIS) ogb a8 )S o o
Cewl 0393 fohun YO+ 9 FY Uolse Cudys b pgo

Sl bl b e Glio -
ol8tws 3l oolitul b 9 Gie Ol Yo B Y+ Gas 3o Sk glod
B oS ke doyd -0+ (nles disld b TP101 Jus guiwled
dolye 33 5 (R8T 5 (Jsame Glajgy 3o oS lu dyd Yo

OS50 089

e S 530 o S53 0959 solasdl 5 T slapasli 5 Il Sluogas (55



Jlo 93 10 o O Olpuss 9 ladis s £ 95 990 33 ddgl Sledbl -V Jgus

dSdysduie Hhw,sduie ekd) Rwdgidose a5 dise Sy uzs) JS a3 w
(Jby) (Jby) (Jby) O S 508 (L) Sty (Jby) (Upame Cudlop (S
Yoraans el 4o dielw A g,SHS 39y o
Oeves Sennnn _ ( VWooon WA Jlw
oS e S LS Verenes . S ,» Vaerens
VWeoons W‘“Q;L»).a: aielw A g,SHS 39y o
< Yovonnn _ YAs oo a9 Jle
kS e S LS Vyeeees . slS 5o Faeerns

2035 0 Jlosol pdaw 33 OS3IS (g b aylens (5:55Le duunslie
Olao sl Glis gl Cdil Giolel plos) 31 i plos!
2 4328 gt Olgie Iy S duse 2w goladl s
Cleds Il Coghby 9 led 0,5 43238 dilluz jsbas Jlu ,o

0 duolie Hlse glas b (g, S63lul Oley Llgl,8

Cony g s

S dl s b Jadpe Oldo

GOl Vo Bes Cugby a5 (V) IS (bl 1S Cughy -
blie Gl Cod 9wy alisve Jole 30 ) Sl g5
da3e OlEs 1y WA Jlo 50 Rwo 9 Oglb 89
oLS 855 Oghb slod 58 Sl Cughby 02,390 Wby glawl 5
Casby Olyse 02,390 Wity 55T olpe 50 Lol Sl o Juol>
ColS 0390 JS 50wl 00 Juole S 59 (5l sl o
Lol o ol G5l G sl 55 ash) Ol 033000
(8 Ay 5 S92 s sled b Glashy 655 iy Juad ,5T 5
S5 S 595 Oshl b &S Ghul b ys o (ol 5 0990 S50
() USKE) Cawl S50 gpdin 00

Jo 55 Sle gie Gile Ve Bas Cusby 4 bgsye JSS
okl lasled o YU Cughby dad e Olis YVAR-VF- -
9 Cawl d2ily $56S Cusby Galul O9uy sless 5 0oLl (3Las!
O 4 1) Cugby S 995 0sbl Hled wiyy dad ,5T 4o
ALy 9 892 s 9 S g9y iydls . Cuwl 05, hdo Rino
(Y ISl) Cdls R Cughy @Blge ST 50 GAe 0

Yo Bes B olS diu) qghdy 0)s5 @l 5o Sl aydzgil
plzsl Beas 0l ) lopdigs WS4 Ssds Sk se Bl
Cagb) olS 595 Oghl S ¥ iy dlope 50wl a8 S5
SlO,S 50 (Sp ¥ doye 18 .Cwl 03,5 Lol 1y (YU Il
doye 5> . Cails |y e (pieS I Cugby el Os
Aaadly b slads,S 5o dls Caghy ur (65 Bl auls
Gaodils do e 33 Ll ud sualie Il g9y 5 oS &9y
(¥ JS) Cals 1y Ils Casby (0,30 oLS o) ehaadly

AF

ol oy (V) )y b JS i

IV=LC+PC-+MCC+SFC s)
PC o5 duje LC o399 giil) JS aujye IV Ol 5 &S
9 O S 4) Gradle CusS iy MCC oSy i3
JS &S Sl (S LB .Cuwl 35S 9 ydu @ bgy e dioye SFC
Zhang) 55 dewloe J1S )3 Ol Jby sy Ladiy 3o
YWY Oy o

Jgasme (S g dils Gig,y3 3 S gaalyd IS L 4l S welys -
(F daly) Wl e Cawddy HS 50 Olyl Jby s
OV=(GYxGP)+(BYxBP) (%)
£59kS) ails 0,Shes GY (23,5 Uy)) &aly> OV O 3o &S
GP (HLSe 53 £,55LS) 0393 Cawn) 3,Shes BY ((HUS 3
Coal 0395 Cenn) 9 9955 dild (lowe Coaid 33 44 BP
20 e 3935 B aSelS 1o (V+IV (OlSss 5 Zhang)
Ve Caad b pss dlw y3 5 Jby 00+ S sl L
CuoB b Jsl Jl 3 0395 Ced) 55 50 igeads sy 39,9
Laily 9 Gsden So Cad b pgo Jlu 13 9 Olagd Osalee SO
) GB9,% 4y Olags Llze

JS walys oo Salds 31 Cawl Oiylee palls walys tpalls walys
Bakhsh) Wl e Cawdds (0) dhaly 3l olitul b aS JS diuza

(Y0 OhSen o

NI=OV - IV ®)
Oyl Jby) IS dose IV ¢ US wlys OV (s aslys NI &S
el (LS o

wolss plos] duglie Bua b pallsl walys :ualleb wal)s -
(%) dhuly 5 4 ANl el (s oolizal 3350 Jasd i
{(F+10 «3lySas 3 Bakhsh) ol
GI=0V -CV ()
2 e gladnja CV g S walyd OV (alls-b swlys GI &S
Al S 50 Ol by s

odld Juloi g dojoi o
9 VYV dsus SAS Hl38le,5 5l oolatul b Waosls dudos 9 dy3e0

VBV F oylod @b Jw

Il dmags 5 OF 4y i



100

70 -1 T T+ 7

50 -1
40
30
20
10

(1) WA Jlo (5 20 (o Vo Gas STl b

M1B2 =e——
M1B3 m—-|
M2B1 ———
M2B2

M1B] m———
M1B2 =——

M1B3

M1B3

G, M2B2

o
M1B1 S—
M2B1
M2B3
M3B1
M3B2
M3B3
MiB1
M2B3
M3B1
M3B2
M3B3
M1B1
M1B2
M1B3
M2B1
M2B2
M2B3
M3B1
M3B2
M3B3
M1B3
M2B1
M2B2
M2B3
M3B1
M3B2
M3B3

G, M2B2
5(_..

M2B3
M3B1
M3B2
M3B3

S s S 4l

WAA YRR Lo 3 S8 3950 Sy Calies Jorlye 3 it Gl Vo 3o 33 S Caghy 1 CslS s 9 3sbb 31 -V JS
s S 9 olS 95 Uil =M3BI /b fun 5 S 995 Ghgadls- =M2B1 /hus s 3 G99l (393 =M1B1
e o AL 9 G52 s 9 0LS 59y Gyl =M3B2 /g0 oo iy 9 G52 fuwd 9 S 99y Gisadlls =M2B2 /(g0 o Ay 9 Gszitun 9 Gisadlls- (949 =M1B2
e G iy 5 Gz Sua 9 0LS (58 el =M3B3 /(g5 G ditd § 92 Fu 9 S 59y Uiyl =M2B3 /(g5 SQ didy 9 Gszian 9 Ghsydls- (303 =M1B3
el bl glas + 5.S0lie 41564 55 ladls

100

5

3 90

3 _

% 80 T 11 -

3 70 T+ - _ ] - S

P 60 _ _ T 17 _ T

Y 50 I N

3, TIT

v 40

3

2 30

o

< 20

b

= 10

_\\/‘

O - AN EANN-ENM AN =E NN -ENmM =AM SN -ENM =AM E NN -ENmM AN E NN -ENmM
[« - < -« - < - - - < - ) =TI <« - < - I - < I I ] [ - - - < I~ - < - o -« Y- o [ - I < - < - < - - - < - ] [~ - - I < I - -« - - <]
- - - ANNANOOONOOM e --ANNANMNOONOOM - EHEHANNANOONOM - - -E-ANNANMOONOOM - eEH=EHANANANOOOOM
SS555555S5S S55555S5S5S5 =555S5S5555 S5S555=555 sss=s:s5sss5=
&2 &2 &2 s S 418

Gy Calies Jo 0

WAV - Jl 53 S3,8 0955 gy alisen Jolye 58 G BLu Y+ 3o 30 S Cughy 1 CilS fuw 5 Ogbl 31 - JSs
s siun 9 0LS g9 Uisadle =MBBI /gl 5wy 9 Sl 59y Gogadls- =M2B1 /hrass 5w 9 lle 0903 =M1BI
i o ALy 3 92 o 9 0LS (89 ol =M3B2 /(g0 oo iy 9 G52 Fws 9 S 69y Gggdlls- =M2B2 /(g5 o ditiy 9 G92riun 9 Gigpdlls- (949 =M1B2
G SO it 5 9= fumt 5 0LS 89y Gisydle- =M3B3 /g0 S diiy 5§92 S 9 S (g5 Sreadls =M2B3 /(g S Aty 3 Gsziun § Gl (999 =M1B3
el yoyl Hlbl slas + Sl 41094 50 ladle

AV

Oles 5.0 oRs e S 53 o S8 925 goladl 5 LI Slopasls 5 s Sleosas oy




100

N W b U1 OO N 0 ©
O O O o o o o o
|

() WA Ul s me Y Gae Sl Ly,
=
o

o

M2B1
M2B3
M3B1
M3B2
M3B3
M1B1

&, m282
5';

M1B1
M1B2
M1B3
M2B1

G, M2B2
M2B3
M3B1
M3B2
M3B3
M1B1
M1B2
M1B3

M1B2
M1B3

Gy Calies Jo| e

M2B1
M2B2
M2B3
M3B1
M3B2
M3B3
M1B1
M1B2
M1B3
M2B1

6, M2B2
M2B3
M3B1
M3B2
M3B3
M1B3
M2B1

£ M282

> M28B3
M3B1
M3B2
M3B3

G

WAA-IYAd Jle o LS”)S D950 (G alise Jolyo 50 G50 u,bl.w Ve Gas yo Sl C_'.«.}sb)).g ClS swn )9 uglg‘b)l?‘ v IS
gaens fus olS 9y il =M3B1 /&hﬂbﬁM 9 S99y Gipdlls- =M2B1 /gh.mjwq 9 dls (909 =MIB1
Gie o5 ALy § 892 St 9 0LS 89y Ugpdle- =MBB2 /(g5 o8 ALy 9 S92 S 9 S 89) el =M2B2/g 50 o Aty § szt 9 il (949 =M1B2
Gt SQ iy 9 892 fumt 3 0LS 89y Uigpdle- =M3B3 /g e S dity 9 G927 S 9 S 995 eyl =M2B3 /(g e SO 4ty 3 e 9 Gl (949 =M1B3
.Caw‘)g)‘)lbw!&slhﬁioﬁi}@ﬁb}é)é dle

S GRees Aty 5 892 fu 5 S g9y Dbl Hles o8
Wlgie Caghy oal 9 00 slel Gushy bl oo igy Wiud
Bl Coly 5 99, Nlas 9 S0 Ielss 58 «SoIsled e Ol plé
a2 41,3 536 Cs ) 3y5LaS

Ol @SS Cle dy S g9y Sty Gigpdls b gloe,S
Fo GBle Vo Bes 30 pogasds udy dolie sl o S
olS $9y Bindls b slads,S il 1y dls Cushy o3
Sy MBS $5en I Cashy I g9y indls ) us
Jol e ST 50 G Reps didy 5 S92 Logasn diiy 5 592 CuiS
Ol o 0,5 Cle oS awls |y Il Cogby o5 gy
S35 Olsen 52 GSctadly Gidisy 3l ey yt 93 LR S92 5
S oud nliS «Opd 40 G5 9 pid Olyse 5 Sl 8Ly
4 olS By 9 5l il 4y joie Sadly Ghdgy 2,008
Olyee 45 pbds 0l dedyss (L35 63,3 Olsen Gl dhauly
00+ 5 Y+ VF JLu 33 Siaiskeo OOV 5 OVF Uy ol (3,55 5 s JS
Sinisg SIS Ll sl i3 Y10 33 fohas OV 5
20.(Y W OS5 9 Fan) Cewl 00 L,i.::uﬁle Uicdigs 39 9
00 Gil3S (Sadly Ggpdlls b oy didy 9 S92 51 (w2
9 4talS 31 S Jlaggsie bl ) CiS giuw ol 45
Liusy ¥+ OhlSe g Li) Cowl 0315 ial381 [y Cipd &l 5,Ses
(V¥ O s

AN

2 S e Bl Ve Gos Cushy a5 (F) IS gl pululy
RS Ol Gadu sled 3o dmd e LIS 1y WAA-VF- - Jle
O (0LS 695 5 S 893) skl slesd 55 9 Cushy Oliee
Owizads sl 008 Juole (658 031051 Jolyo JS 50 oy Olsus
25 99 0 o 553 (R gb) A 3 (e oo A 5 S92 S

el d2ld CiS s
2B SL Cogb) 0ud plosil 023 Cygody CuiS 4Sa) dudgil
2955 Dgisds 5525 5 6599 Dlgieds Gl Oliee Wile Slogs
O9bl s (5933 39 ey 3 D30 Jols 99 (il yogile .l
S Cughy p Ol @ueSS 5 Gslpes ol 3 35 CudS fun
b 3 Obb OF dzuse 098 S Hled 53 axslie ige
Coghy 1 8s80 Colue G927 Covw 4 5 Syglmes didy
052 Oshl 09w Dled 33 390 ez disy Sl 1> Gidw
(27eS 5> Il Ygazs auwl bl by Hlosd 3 530 e Gliee
3b 9 )88 poyme 33 Hlesd (l uizma 1> L8 sk Gliue
Sy Jolpe 551 30 0950 Cewd 3 O Cughy 9 43S 1,8
Sie o0 didy 9 S97 fun S92 S 5 CudS e Cosby
S 09 e D9 9 WS (0 GIMESS |y T Oz 050 Vb
Sz OLS 35 CuiS 93,5 0 )8 0L 9 )8 (2yme 53 RS s
Ay 9 892 ) 5eS 9 g S YL Gushy e S
2 =) Jlu 93 52 53 IS 0SS 53wl 03,5 slowl g ie o

VEY F olod ol Jlw

Sl g 5 OF 4 5



100

o
g‘. 90 T B
\% 80 11- Tl+11
3 70
> -
60 _
3 1 -
50 -
3 40
D
: 30
b
|
-+ 20
o
+
10
0 - NN =EANME NM - ANM =S NN e NN - AN AN eE NM - ANM=E NN e M AN AN E NM
0 MmMmMmOOaeaoo0naoaao 0O M0MmomOeeoMmaeanaon 0O MmMmMmOoOeaeaoao0naoaon 0D M0oMmomOeeMoMmaeaonan Mmoo MmOoO@Maeeoao0naoaon
- == NN N OO M - - = ANNAN OO - == NN AN O ONOM - - =S ANNAN OO - = =EH NN NOMNOM
S5555555S5 555555555 555555555 SS5S3555555 sSss3ss3:s5s55s
& 27 ) & 2" B e R

Gy Calies J e

IFAA-VF o Jlo 53 55,8 3950 (guidy Calisee oo 3o (G ie sOw e Gos ) S Cughy p CllS fuws 9 O J1-F U
&k.umj{.m.gg olS 95 orgdls-=M3B1 /&b‘mj&m.»j Sl 9y sigdls-=M2B1 /thamj.uugu’&%éﬂ’ U9 =MIB1
e o Ly 5 S92 S 9 0LS (89 bl =M3B2 /(g0 o iy 9 G52 Fawd 9 S 59y Gsgdlls- =M2B2/ (g5t e 4ty 9 S92t 9 Ghgadlls (949 =M1B2
e G Ay 5 G2 S 9 0LS 89 Ul =M3B3 /(g5 G ditdy 9 S92 fun 9 S 9y Shandls =M2B3 /(g5 SQ didy 9 Gszian 9 Uhgadls- O30y =M1B3
Ll yg) JlaSlwl Lglh}i’&:i}l.:.n)bs.é)a ladlw

oS el Il gled a3 3l e (o oS dloyo 5.l S50 Lol Ve (Bas Glod Oilyusi ds bogs o U 1SS glod -
8o Sled (35bb (glayless gaindils dleyo 35 (g 9ylus g9 IFAA-IYR9 Jlo 5o CailS s 50 G5l bliie 3 Cusss Sls
(0 USS) Sl dishd Ol Ogus Jasl b s G 0393 ;1YL Sl glas Wiy Juad slaid) 9 1l yo &S uad e OLiS

40
"
< _
4 35 TT | -
\
«% 30
- 25 1
%
20
)
% 15
«3{' |
= 10
<
o
= s
O ]
o
0 = ANM AN A NM - ANMO AN A NM AN E AN ENM = ANM AN A NM HHANMO AN A NM
[ - -« - - - < - < - < - - - <] [ - - - < I~ < - < - - < - o - I - <IN - < - - - - ] [ - -« - < - < - < -« - - - < =< - - - < - - - < - - - < - ]
- - - NNAN OO M - - = NN ANOMOOOM - = NN AN OO OOM - = - NANAN OO M - - - NN AN MO OO M
SSSS5S55S55S5S S55S555S55S5SS5 S555S55S5S55 55553553555 sSsSss:ss3s5:53
<27 2\ & 2" B G 41

ISPV Lo 50 S5,8 3950 (gdy Calisee Jolpe 30 G5k il + (3as 50 Sl gled p CiilS fwn 9 05l 31 -0 s
&bmj&«u.g olS 9y sl =M3Bl/&ijW.33 S g9y sgpdls-=M2B1 /@Ja.«.aj\.uu.s gl hgdo =M1B1
Gie o Ay 5 o2 S 9 LS 89y Gyl =MBB2 /(550 o5 diliy 9 S92 Sue 9 SB- 895 il =M2B2/g 50 o 4ty 5 Gozitun 9 i dls- (949 =M1B2
Gie G diiy 3 92 S 3 oLS 69y Ui dls =M3B3 /g 5e S diiy 9 92 S 9 SI> 59y Ubgadls- =M2B3 /g e G diiy 3 S92t 9 il (9 =M1B3
ol 93] sIliad slas 5. Silea y1o54 5 Ladleo

A

Oes 5.0 oRs e S 53 o S8 925 goladl 5 LI Slopasls 5 s Sleosas oy




Lol sl 3929 WFAAIYAR Ul )3 SI 50 Goles Yo Bas WWRAVFe s Jlu 50 (3led Ol & Jogype (5) USs bl
(M1B]) grhass fur 9 G5l G9as Jlod qsdndilbd dlye 0 Gidisy b Hled Gadihs dloye 33 Sl jlo (Bl V¢ 3as 9
e o8 diin 9§92 s b Sl 595 Sigdlls Hlosd 4 Cod G5l O9us layles ) Cad prann s LIS 59, (S5bL
Slod Gie SG didy 9 69z Fua L olS 8oy GisdlE Jled 9 (P USE) el 03,5 23 ) 6,30l led (CilS R ds 5o L

(VIS) Sl 6L sled a3 51 Islis LaulS 5 (Sp Y dloye 53 (V) UK el

40
35 -
30 T

25 -
20
15

10

°C) a8 \Fee Jl S o:.}L.ah s &Sl sl

o [0,
M1B1 e———
M1B2 =———
M1B3 m——— |
M3B1 E——
M3 B2 m—————|
M3B3 n— |
M1B1 ee——
M1B2 m——f——
M1B3 m——— |
M2B1 =———
G\,“ M2B2 ———
M2B3 m———|
M3B1 e——
M3 B2 me————
M3 B3 m———
M1B1 e——
M1B2 s——j——
M1B3 m———
M2B] —— |
Q, M2B2 e——
M2B3 m—— |
M3B1 m————
M3 B2 m——— |
M3B3 m————
M1B1 =———————f
M1B2 =——— |
M1B3 m———
M2B1 e——
Gb M2B2 e—— |
§;_“ M2B3 e ——
M3B1 e————|
M3 B2 m——
M3 B3 me————

- N M - ANM =S NN - NmM
-] OO0 OO mMoMmaoaoaom
N N N - - - NN AN OO M
= S S2=2=2=2=2=22=2:2
<27 2 27 G &1

Gy Calises Jol e

WPV F oo o 50 53,8 0950 (udsy Lalitee Jolye 33 e Ll + (3oas 53 Sl gled o CilS o 9 Hll 31 -9 S
@h«m S 90LS 59y gl =M3B1/@h«m s 9 Sl 59 sl =M2B1/&h4u.ﬂ S 9 Phgpdls oay =M1B1
Gie o Ay 9 92 S 9 0LS 89y Gyl =M3B2 /(g o iy 9 S92 s 9 S 89 Jbgadlls- =M2B2 /(55 o8 ditiiy 9 G925 8 Uy dlls- H9as =M1B2
Gie Sy dLiy 9 892 S 9 0LS 69y Ll =M3B3 /g5 S didy 9 S92 s 9 S 59y Gl =M2B3 /g5 S ditiy 9 Geziun 3 Gigdls- G4y =M1B3
ol y93) Sailial sl + 5.S5ka ylos4 o landles

30

"

3

)

y 25 N T

=~ 20

A,

i 15

\ﬂ TT T pa—

3

D

< 10

s

i ]

i’: L

= 5

)

o

p—
- AN =N -E AN - NN =AM =N --ANMNMO =N -EANmM - NN =AM =N - ANM =N =AM
0 MoomMma@Ma@Ooaeoaoan 0 MmMmMmMmeOoo@oaeaoean 0 MoomMma@OMa@oaoamoa® 0 MmMmMOeaoonMonaeaoean 0O MmoMmMme@Meaeoaoaonaan
- eH = NNANOOOM - eEHEHANNNOOOM - eH=EHNANANOOOM - eEHEHANNANOOM HHEHEHANANNOOOM
SS5555322 555555223 555555232 S555s55322 S55ss5s522°%

<27 &2 <27 P G 610

Gy Calzes Jol e

WAV Jlo 3 G5 ilwY s Bas 3 B,8 9959 gy bt Jorlpe 3o Sl gled 0 CedlS s 9 Ol 31 -V U
62:‘“.»)‘&“.35 olS 59) sigdls-=M3B1 /&b‘mﬂ«ug Sl 59y el =M2B1 /&kmmj&mj ol (940 =M1B1
e o Ly 5 Q92 S 9 0LS (89 Ul =M3BB2/ G50 o 4y 9 S92 S 5 S (g9 oyl =M2B2/(g e o5 Aty 9 S92 9 (2 dls- (943 =M1B2
e S diy 9 892 S 5 0LS $9) Lrpdls- =MBB3 /g0 S ditiy 9 S92 S 9 Sl (89 oyl =M2B3 /g5t SG ditdy 5 S92 5 Gyl (9 =M1B3
ol 393} bl (sl £ 5Sle slo94 o lodlas

q.

VFoY o oplod o3l Jlu Sl drwgs 9 O 4 25



D9die Sl i Cagh) Jl &8 4y 9 S YL Caghy sl
Slod Sheps didy 9 S92 Fuws Ly Juad Jsb plé yo LoydS
9 4xdyg> 353 R8S Jh8 Uoy=e 3 S O Cls dS dLils g5ieS
Gl glagled 0,5 Olgis Olg oo Ol YL Jado (izmes 5.0L
o b sl 53 1) o S slod (42763 LB yob 4 oid
OhSen 9 Yuan) Coul 03l Giolidl o0 bl & 5o Ghgadlls s
] 55975 Sl 1y 2929323 iy 53,8 3955 0LS 53.(¥+ 14
Sy digtp oo 3l 3y Led IS b 3.3, 8 el 3 Les 3l s
2953 33 (V++ 0018 g LiraJunior) 3¢ 0 slge £942932)
ABluo 78y Bl 5 ClilS dlyo 3 S 00l GiylyS Capd olS (99 5
B dils Oy 5y 9 B> O 53 B vdendi yl (200 3l B (58
o Dl bl Lo o S il sl (1Ske f 5
93 o 31 30 31,3 il doys VY 9 VASTY /¥ Sy
VAl 55 oS do Gl 0393 ¥4IV Lo 50 (Sadly olud
ol 8y iolsdl 31,8l domyd /0 5 /Y /Y ¥/ cpolie ol
CilS b Sty ol Gabigdls (V+Y+ Ol)Sen 5 Niua)
O3l @950 0383 Cany ) 9 Cyd iy Gyl Cusly didiy 9 S92
9S> Cushy 9 Oyl dznys Gihidl Jds 4 |y Jguases 9,Sas
Zhang <Y+ W Oly5es 9 M0) dd 0 Ginl38l Sl 1 sl
Cesly LI Ghgadle dS Sl ol Gl3S (Y413 LS 5
F o Sl giewtle 0 Gos 13 Lo 93,50l doyd £ (iulidl
plob deyza 5o S gieBlu Ve Gos 30 @3l,SBlu doyd

Y+ £ ObSes g Ramakrishna) 398 e (us)

Jlo 30 SIs 5e il Ve Bes glod &S (N) UKo olwlp
y)losss (3 (39S (S ¥+ Al 50 30 OLES [y 1FAR-VF e o
Sy b dle G992 sled G2AS dlo 0 5 Ll s 00 Lo yhas 5|
(o 4L 9 S92 S b olS (§9) Gl 5l 4y Carnd e
69 Uidle Hlod Gundils dlepe 55 . Cidls 6,39 lod 50
s 5 G593l 09 Dl 4 o s S b olS
6L Gled 5o o ditdy 9 S92 Fuwd 9 Uil (9 Dl 9

(ANJSS) sy
94y95 (20l 43913 (ghl s s A (G 2B S sled
AU e Gisadle yea Ahb e (Pl 3393 Sy Cusds
S slos ilgioe Blis Lighl glaless bl ge Ils sled
s 3l Gl plo 43 13 e oty o e oS w1y
oS dloyo B 5 udy Juad (Gl 30 @ gaome 53 bb Gadiygs
iy 53 Lol il 9929 Laylos (0 (F9l5 Lo, 85§ 93 50 50
9l 09 sled 093 patdes Laylesd (led iglds qgaindily
2o Caildylod (0 AeS o Bl Ve Gas 53 s fuo s
el O3l ,Soadleds . Cabls yLed (3 3L e Bl ¥+ Bos
b dulio 55 Glas Cushy ) 050 Il Gusby S B3l
Gl s I Caghy iali8. 0018 (G5eS yused odaw Cushy
Slod (1alS (gl s Wlgi e oLS 0353 Cay G831 40
s 095 s 33 Il o Gialidl iy Osluls 35 s Sl
G sl Jl ol g Ol 5 35 Cales Yot sl JLus s
S oylg awlio iyl 39279 0L8) L3I pod Sl b S (G siiens

35
"
3
)
\;IA) 30
3) 25
N
%ﬁ 20
9 15
3
3
s 10
o+
bl
- 5
@)
o
0 - ANM =S AN EANMm - ANMNM =N -=EANM -
- I - - - - < - - - <] OO0 MmMMmMomMmoeoMoM MM MaM -]
- = aNANANOOOO M - eEHEHANNANOOM -
SS555S5S555 |[Sssssssss5s (s
& 27 | &) |

M1B2 ——j——
M1B3 ————

M2B] pe——— |
M M2B2 — |
M2B3 [e————
M3 B [————

V13 B2 |
M3 B3 ———
M1B1 —— |
M1B2 ———|
M2B] ——
0, M2B2 fr——
‘(:T\ M2B3 ————|
M3B1 —— |
M3 B2 ————
M3B3 ——

o =AM S NN A NM
o OO oMmMoOoomoomaM
- HEHEHANNNOOOM
= SS=22=2=2z2=z:2
PR | | S L1 |

Gy Calies J e

WAV Tl 30 G50 Ve Bos ) B0y8 dgint gy Lilisne Jolpe 53 Sl gled o ClilS fn 9 (bl 31 -A USs
&L:amj{.m.‘)jcbj 89y dl>-=M3B1 /éb.‘mj&_‘ujsslp 89y Bl =M2B1 /Eb‘mfmuguaggéjlb Js =MIB1

e iy 9 o2 Sy 9 0LS 89y Ul =M3B2 /(550 o Ay 9 S92 sy 3 S g9 Uhgadls- =M2B2 /(50 o iy 9 S92t 9 Gisadlls (949 =M1B2
e G iy 5 G2 Sun 9 0LS (58 Ul =M3B3 /(g5 G ditdy § 92 fun 9 S 59y Ghaadlls- =M2B3 /(g5 SQ didy 9 sz 9 Ghsydls- (303 =M1B3

el 3oyl Hlusbewl glas+ u.:i)l.:.n Jogé 5o ladleo

AN

OS50 089

e S 530 o S53 0959 solasdl 5 T slapasli 5 Il Sluogas (55



ol i3l 5 5o g s st i3l e S Casly
03l 53 olS wad ddy 43 yxie lnls sdioe S (529,500
S 5 Cugby il Gigadls Lo 0980 5 es 9 i
S g Jid9,IS Slgioa bl LS ity @S 395 Jdh S
o &5 05850 (32943 S3tiwgid palls Cus pw Gl 9 i)
Sl 00l gozd Sy paw pasls Sy paw d9uy sl
Pradosh Kumar) L¢80 $3,5des sla,S309 9 ddoy (250,5
o559 5 43l 8,8 Les 00 GliS Baized (¥ YV OhSen 5
Wy 3> B slusd dible 55,8 9950 olS 0 3,S0es 550
x—’L’ Caod 35 S (139 9 g9 5> S (3)g U 0 dild dluss
Szl 5 9,See (32,590 9 Cawl 43,5 )3 Calises slaigydls
Sl 5led 30 O (2 5eS 9 skl Lidiey slesi 3 OSes
O 9 Awal) Cowl o0l Juols oidls Gss 9 S
3 ()9 ild dlusl 390 yob dy Gigadle 5 50 CuiS (VNP
(Y V0 Ol 9 Hu) dasd o iali8l [y digs 1o 3,50es 9 dild

sl b Jadye Clao »
Olias Laosls puilbly dyjed Jodo ol elds dild 9Sdes -
890 blite i Cuodd Cudo (ol S £90 9 Jol Jlw o dld
Olyse 2 5tden (Y9 Y Jsuar) ol did)S 51,8 CuisS s 5 Oohl
ALy 9 892 CuiS flus 5 S 69y 0sbl Ll 5o Cdo o
ol ol e Fuw 9 Ghl 0990 sl 53 (2 7S 9 S e
2 S 595 Okl Hlesd el Jlu 93 5 30 (F Jsuz) Sl
Fub 3585 3 Olie |y e oS 48 )S )8 D950 w9 (g
oS 30 .00 Cuasd Juad & 50 O 31 ooldsiw] 9 Oliws) 3o O
Sy bl 8 (0 Sulin G e o ditiin 9 G52 Hloud (S s
1S Ceas Sl 50 Ul o3 s 1y Cle Glgi e 9 68,5 dlool Iy
OalS 5, es izl 935S has Gial33l 13 (Sutadly Gosdlle 53
5 Zhang) Sl oud GuyliS O1Siagh 3l @ilwe bauwgs £h)
3955 30 Sl 03l mazd gy dls Hled Ciod (V4 WOy Se
Gisdle &S wldiils Gly 9 Cawl ddl iolidl Gl ds 55,8

S Jgl Jl 33 538 3955 goladl 5 UT b asipe Glio 53 CuiS 5 3 09kl 31 (Ol o 5:53le) Guilsls 42525 -Y Jgu

by albads S s shley u"-”i’ 9 Ol il delys  dilso,Shes dep> Cpeiaia
Bras ol doly Brae i @b ST
AV AV B/Va* QVSFYFIONs  AV.+OYS¥ns AYF¥Vns v Ssbs
Viaas Visas YA VRVAYYSYns  YOVRIAYAYTRC YROQAM v Okl
8/ P A/ P VYOF™ YRAFEYOYSS YAFVESPESL  PYYEYOYH v S
NAYDs NAYns NFVDs  QS5-OVFFY*  Q.VS.VOOYY*  SYSAQH ¥ s X O3l
Y/\A VAYs VYA YAAMOY YO YAS - YASOY WEVY - Ve Sioleil Uas
V/o- NFV 0/ WWAY VW/YY V/54 N VAT S g

sime Gglds pue 9 duoyd iy 9 ¢l Jloio rbaw 53 IS ime S5l cad3 dams 9% ¥

CS p90 Jlu 3o (83,3 3955 golatdl 9 O b hadiye Glio 3 CusS 5wy 9 95h0 51 (Ol yo (53lee) pudlaslo o328 -F Jgar

Albudys s JS adls ij:ill’;t <! “’i’éﬁ“m “':;l” :T) °| Clyeigilis
Y¥ins  YV¥ns  VAYms  WASFVEVA-ns  VYOVAA-VSH/Sms ) -F)\ans y Ssb
VIVAY* VIVAS  PIEA Ye-OSFRAFSVEE SAASESEYFRR/M 0aSAYAPR Y skl

o5+ P PN PASYSYVAYYns  V-SFSVAOVWVms  )))OYVns y e
NSVns  NSVms  F/A\ns  SVEY\OFONs ) oVAFWVASV/ems  SYRARA* f S X 95l

V0 V0 VI YORBWESVD YRAYRISWIO \OYVAF \$ SialefTlas
WAY VF/AY oY YR/ \O/Y0 WO B A N NS

)lau,z.uC)gLéJc,\sgw)a@igdgdwyl&bwp)lawﬁg%pgnss*(**

VBV F oylod @b Jw

Ay

Il dmags 5 OF 4y i



(Y J9az) Cowl a8, )8 CutS fuws 9 O5hl w890 ilize 3|
dgw pald 505500k 9 01 5Ske dulie ol ululy
97 s 9 Sl 595 Ol Hless 3 LSpan U Ghilas palls
ol 00 Jolo s Fuw 9 Oglal G99 e o 4y 5
Brae O @l 4 s pasls CiS pgd Jlu ps (3 USE)
s (Y Jgder) Gl 48,5 51,3 0gluls ool 31,306 ot L
Sl 595 0shl Hlesd 53 palls dgw 32,390 Gobl 3l eoldzul
drolo 99bl 94s 5 6LS (89 Ohb sl 53 Oliue (2530wL 9
Ol dd iulidl |y palls dgw dS Lele 1o (0 Jgds ) Cowl 00l
S oud Olo Glasdlas 33 230 3,80 Cod 50 1y pasls
S8 g3 Jguame 0,8 as Gialidl yogdle Szadly Ghgydlle
ol il JLoo oy 5,0 lacile poxo 10 azg3 LB GialS
9 35des gl oly 93 31 pu (VI OhSes o Devetter)
) 39 WlPe Gigydlls GESale b 9 6,550 dnse shals
A5 Gili8ly 8 pae Ol il 4y palls Sguw pasls Guizes 5

O phw pw Ogmesabscmr BopSaysce

120000 f a
a ——

a

100000 |
80000 [
60000  °©
40000 |-

20000

(oS e 53 b y) b ST ol el e Ll 5 5

0

O3kt O S5 555 0L ol (5 0sht

05LY £ sl

0o Ogmpansse Oopsanscm
200000 a
180000 | ]
160000 |
140000 |
120000 |
100000 |
80000 |
60000 |
40000 |
20000 |

0

T olila deT s

(oSe 20 55 Jb ) e

RPYENTRe S 655040 oA 3,040

05kl sl

Jlu (B a0 O @lil 4o aalyd 1 S fuy 9 05l Jaline ,31- JSCs
£33 5 sl Ju 53 30 il Jsl Sl B pae O Glil 43 palls g 9 Jsl
Ll 0393 s YO+ 9 FY+ Jolzo Cudyi o

v

G5 0,Ses 5 CilS jwn 9 3gbl JJLQIA)S‘Q&L:A duolio-F g
£90 5 Jsl Jlu 10 (55,3 9950 elins
i Bl o, Ses i dild o0, Ses

QLS 056LS) (LS 12,55LS) Layless
£9° Jlw Jol Jls
VPYec VASOf PIN1
Yya0bc Y¢#V¥bc P2N1
VOVic YAQde P3N1
YVWob Y.Ofde PIN2
YAVAa FFYVa P2N2
YVAAb f+fVab P3N2
VaVYc YYVYc-e PIN3
\\igdte Y¥¢\Yb-d P2N3
VaAVc YVAYe P3N3

Feile 00 Go2 33 CiS qrbruns CublS Sy (135 3 P35 P2 P1 sl
hsydle 9y S dy N3 9 N2 NI.aidlse sl Vo 32 30 CiS 5
JBlaz gl sl S3le Ot 1 53 axdl o 0LS 695 05l 9 I 59y Grgpdlls
Soime @Ml U8 Wy iy g 3> 5SS Uil ulel  itdes By ey
sl 0393 50 Aan YO+ 9 Y Uole Cudiyi o 99 9Jsl Jlo 33 4390 Uiyl aibb 0

S gl Jlo 3> :(BPD) 3pae O gl & walyd yasli -
B CusS fus 3 O9hlb 855 e 1,50 Cos ko
6Bl s delyd pasls (52,30 9 02V (Y sdz) ol aid)S
Ghe o i 9 92 9 S @8y Osbl sl 55 Bpae O
28 (3 USh) Sl ous Lol e SS9 0ol g9 9
586 o g5 (B pan T 6l s el pasles CusS p9o Jl
3 oslial Hloss 55 (Y Jgde) Caal 48, 41,8 sl 03l I
S 595 Oshl slasles 53 pasli ool Olsse 2,590 Ol
Osbl G945 0LS 89y bl laless 53 Ol 33500 5
@ sy Jools pasls ool Gez (0 Jgds) Cawl 00 Juolo
0)l3 LM 8, Sas s 9,8 Slys deg._\T Cawl (820 Lj sl
98 55 Cado (ol 53 903 31,3 536 S ) SG3slen 3 5
slasdl 5 U y90, Shes o T slagigdls 36 .ol
20l b 3,5 do Sgalis oS Gagdlls- ol OLis b 9955 a6,
9 felue )0 S 3 (:5315 OF/VF LS o (:;3135 AT
0 9w s 5 Ol 9290582 o Bl 0,Shes Hla3 3 /1P
Uidle Dads e 9 3o slachle Jndls  eo doje
S5l o5 30 Olis ) .0, Jos Ry 3y slacale
GEL 2555 Jguamme 033 fSIas 4 it Gl &) 023Sole
285350 slacile Gigdls O JLsd 4y 5 Seilis oS Lisydls

(V7Y S 9 Pradosh Kumar) dgs (gals-
&b ((NBPD) (dpae Ol uslg i) a5 palls dgw jasls -
556 G Iyl Jl 3o Cado ol Laodls byl dijes Jgie

OhlSes 9. oy

e S 530 o S53 0959 solasdl 5 T slapasli 5 Il Sluogas (55



£95 9 sl dl 53 (53,3 0953 salamdl 5 Ll bl b badpe Olio 3 O5h Glol Sl 5:S3le duslia -0 Jsie

6 alys [ESRV : 4 s 3 do dalys : :
o b pallsual Ul JS sl s palls 09w Glaashs e sl s )
9o Jlw 9o Jlw Jls s=lg <) Jl B pan O J S ualyy ks
2 dby) eed Jby) sl dlw - Jby) Jsl Jlw _
s dby) »dby) Feddby)ped sy dby) ped (W) sl skl
(Jbim ()L‘&m)a ()liim)s
YOFOVFOOFD  YVWEYVEYYD  FAVYYOASVD YVaYA+b YY#+\fb YIVIAZVAC  YOOYAZ-VAc  F41-0YVFfc N1
FYAY--F5Va YYOY--$$Va VSF-\FYYYa  Ye5avYa FPAOFAQ  OO-FFSAYYa FAADFSAYYa Q)FY-YFVAZ N2
FASYYYFYYD  VOYOVS008D  YAAAAVPSVC Y314y4b ¥VOOFfb FAVYYAVFFD  FYOOYAVEFD  VYV.£Y.VAb N3

Ol (15l O30 Jols N2 9 NT INO o3 ) a3ylud g)loise M duoys gy prdaws 53 9SSIS 0983 polal p Pids By &y SBlas (ghyls sl 1Sl (g 4 53
el 0383 Ao YO+ 5 TV Jolzo L33 0 £99 Jol Jlw 33 390 il .Sl 0LS (9 39l 9 Sl g9

03l O3 550 Cao o (3l 3.8 S pgd Sl 3 (5 Ugz)
31 odlatul Cusd (¥ Jgdo) Cwl di8)S 1,8 CuisS jwns 9 (bl
Sl 595 gl 5led 53 US Aahd 92,30k 5 52,3V Okl
5B o uizmas (0 Jsue) Cawl 0 Lol 99l s 5
SR o Ay 5 S92 Sl 35 US walyd (3 3V S wn
Cewl 00l Lol e iS5l 53 (250w 8 G0 U s

(7 Jsaz)

lasdl L3l b g Olde .
o3les O3 430 Casds S gl Sl 55 Cado ol 1S Sl -
31 oolatul Cuod (Y Jgda) Cawl di8)S 1,8 CisS o 9 gl
Sl 995 Osblb sl 55 US walyd (2,301 5 52,396 Osbl
50 S (izmas (0 Jgdz) Cawl 00 ol 5L D9
e o dLiy 9 892 Slanless )3 US walyd (3 VL CuiS
Cawl 00l Jolo prbrane CdSHled 50 2,300k 9 Se U 9

gﬁﬁjejbjdjl Lo 30 55,8 3959 0LS (golamdl byl &y CiS o Lol Sl 5:S0lio duslde -F Jgd

odSdauze palbbudls pallsahs JdSuwely  alebahs  allsadls Jle JS slys o35 F o
(Jby)dle  (Jby) poddle (Jby) poddle (L) pss  (Jby) Jgldlw  (Jby) sl dlw  (Jby) Jsl T
YYFFOFY Yiab  YYAYVYYVAa YAVOVF-AAD  OYVFAYAVAD  FYAYFANYYD  YOFOFAVYYD  £VAFAVFOSD @bﬂm S
FYARYVYYYD  YYYYSYVVAa YYOYVYYVAa  QVIAAAAYYa  FVWAL-AAda FIIAYYWYa  VE-WOYYYa (gs» G’ﬁ" ALy 9 S9= S
YY¥Y¥IA-+cca YAFOVF-AAD YYav#yiVAa  QOFVOVAFFa  FWWPYYVEYa  FiV-9-AAda VYay-VoYla 5}«/:&.342.&.%‘9 89 Fus

B3 60 sime B doys gy prlaw 33 OSSN 093 polel 3 Piie By &y JBlas (ghls Gl 1 Sles (g 4 30

Sz 8 09 31 (Olsy yo (5:55ke) S50 el sly 3o -V g

Jl 93 30 55,8 9950 IS diojo p S
4=
JSause . Clyassilio
2 ool =
f/4Ans \ Jlw
Y/#¥Yns g Sebo
VIV y Ol
iiay y o
FIA* y OslbixJle
Y/Y¥ns y stxJlw
\/V¥ns s Sax 3gbb
Y/44ns ¥ Saaox(3gbbxJle
\Vard vy Sioleillas
Y/OA - (DO yesis s
Sy gy 9 ey Jlaio prdaw 55 41 ime ;0L i dyms g ¥ X
Ciglds pae 9

3550 Cod Cao (3l Wvosls Sl 58 Jgdo (3 1S dis s -
Col 48,5 41,3 5L 5 Sl 3855 Jslie ,31 5 CaiS s 03l
43 3355010 9 03590 eyl 4 CuliS Sy e (V Jguz)
0ud Jolo e SS9 G0 SQ Ay 9 S92 Glanles 5o JS
509550 Ol 9 Jlw sldie (31 Cao uizmas (F Jgd) Cowl
Jlo 96LS (69 0shU 9 p9d Sl slaglens 53 S a3 o 30l

(Ve USS) Sl 00 Jol> 5ol Osua 5 a9

B Besdu
500000000 . a
4, 400000000 |- F
g
2, 300000000 ¢
2 i
3 200000000 |
100000000 |- -]
S
|
S
O ——
OLOs S gs,0L o8 sy 050
Q)liUCJ.]aM

Jlw 95 30 US iy 5 Ol x Jlw bolde 51 -V JSCs

VBV F oylod @b Jw

aF

Il dmags 5 OF 4y i



O olS g9y Oskl Jali oS 4 3L 3l Oshl Ces
olS 93 0shl o JS )5 .l S 895 Oslil 5 Ol
Sty 4 Hlod ol S 55 OF Sl Sl YL Loz
25 Sl LS 595 05U 10 (uzy duie 5 3,8 ause
SR SQ didy 9 S5z S A (CudS fuw A el
Sl vasld sai Olgiedy AIls dalys als (YL dse
Jlo 93 10 10 & Cuwl Jgame SO gdlaBdl (b)) Giovw
iy 9 Sz CudS fuw 9 S 59y Okl Ll yo =)
Golds 31 pallEb delys )18 S8 U (0,3YL 5 GReew
Oshl ead 5 w)P) e sladize 5 JS webs ow
2 Kl Sty ((uzs 5 Cudloy dvse o Ske ol
9 ez OShe duie Oz olS ©9y Osbl CuiS Hls
Ceolio sy bl ST Gl iy O 31 oaliul Olee
30 8eS @b dwelys sl YU oSles 5 ubb atdlas
gloyd Sty Gidls glayled S uyp 50 3ls
5 05 sl ols ghsw ol Bsdls wle el
IS e) e dLadl bl 0 iy dls Oss 5 SIS
b duse 4 dsw Cuwd 33390 slods Gigdls & Wb
F9dle 09 Hlesd )0 dipje dy dgw (S 9 Cewl Al
Sol331 1y sled ol 50 Sgm Lialidl e Cawl 0d Jol>
bold 4y oSlee (iolidl Cde 5 Wles,S GuyliS 8,Ses
5 Ghimire) Wlosls Cuwd byyled (pl Cod Sl (sled
Sblis 6598l Ol 50T SOy (VY)Y (Ol Ken
o Gpan S Jyams 3Skee 5 o sl s
oz o O ddhie ys @olaBl bl 5 32, oy
S9Sls Hgw oS uuyé)b o> Hlis E.‘gl;‘d A dsIlas
L0y YA/0 9V F/Y 33 du 1y 9950 5 puS 5,8des ((NTS
dgw ;Slus Wlgi e NTS oo (o8l GiysSle 4 Cuwd

(YYF (OhSas 5 Qin) aes &l 1y gslasdl

S s

5 Sz ol 4 Sls g9y Sty iy I L glasS
Sy Jolye Ll yo Sl ngsle.eilesdgs}me.@
0alls S5 pazli 93 dydzgily asls by Il Casby (0 5YL
WJlo 93 33 55,8 3959 palls Jwlys 9 LB as Ul usly elil
pyasdy Ly 9 Ssz S ohen dy &S Oshl slayles
o3 el Gie o didn 5 892 9 Il 89y Oshl Hles
oia8) $ln by sl 5l Olgioe N el 00l pasLis 95 (0
osliiul .38 deogs Ils sy gl Jado 5 5)slaS walys
Olidos glp laduze (Eals glp £ gladiiy 5 g9= )

D5 dlgidiy Gy

0

ool Loodls Luibyly 4308 Gladgus wlulp 1ualls walys -
5 0sbU ool Wil 86 Caos el Jle 99 o > Cido
Jsl Jlo 53 (¥ 5 ¥ gladsus) Caul 48,5 518 CosS
e 50 palls walyd 2300k 5 32Vl Vsl Ced s
Jsuz) Sl oud Jol> Ogbb 09w 9 S gy Oshl
0L Geh) e ol )0 CliS fuw Casd iz (O
Sie o 9 GRe o diiy 9 Go2 Slaskes 53 palls Wl
Cewl 0w Jol> paus CliS stun Hled 50 230wk 9
2013 32,390 35 Oebl o CuiS p9s Jl 53 (5 Jsuz)
Syl 58 Sowl 9 SB ©ay 0sbl Hls b I
(0 Jguz) Cewl 0wy ol sl 9 5 0LS 95 Osbl
5 897 Slosless 15 palls welys 32 3YL CliS fw S

(5 Jodz) Cawl 00 Jol>
o3l Laosls Guills d355 ladsis goluly :pallsb aalys -
9 0sbb ool Gl 36 Cuos Lelyy Jlw 95 o 0 Cudo
30 5dsl Jlu 53.(V 9 ¥ sladgus) Coul dd)S 51,8 CuiS fun
3 pallBB aelid 0 30wk 9 323YL (Iohl iy S sled
Jouz) Cewl 0uds Lol Golul O 5 S 895 Osbl sl
Sl (39,390 oly) Jlo 3l 53 ClS S Cas ukzman (0
9 GRe o 5 e S didy 9 B9z A Hled o pallsb
(7 Jsaz) Sl oudy Joolo b s 5led 53 250wk
35 allEB el 92,390 Oshl o 35 S pgs Jlw o
oLS 895 09kl slasless 10 2,500k 9 Sl 655 Osbb Sl
CiS s s 9 (0 Jguz) Sl 00 ol (bl O 9
aidy 5 G597 Slaslesd 5o BB Wl (Bowb 5 52V
s CiS s Hled 30 (2,50wb 5 Gie 085 9 e 2

(8 Jgus) Sl 00 Juol>
(65 5 dils) Jgama ig,8 5l &S Cawl Jou Hlade lys
S Jpame Jsl Il 53 &S&) wdzgil Wl Cawdas
(bl Hles Cod .l 059 SIYL 30 welys oud Wy
S 5 golaBl 5 Slas idzgil Sk 95 Oshb byl 5o
Hlod Jsl Jle 50 .Gl 00 Juols 63V walys ¢330
B W3 wdzgil sl ol phw 55 phue CuiS
olS 535 0okl Hlegd CuiS p9d Jluw 5o Lol ad,S )13 RS
4y Gub 3,Sdas 010> Slopw Cuwl Cuilop Hl uss Ooz
gz 5B Sty wys Joli w3 4 lodise .Sl
Oshl FblagSS lp o8ke lS duje (indls Cuas
(dihie 55 oS g9y Obl ) S Glp @l etusw)
Jgame Cbloy dinse 9 Guzg dinje 85 by () pxd
3 YL Ladiaze pod Jlu 50 Cuwl plus dodl .Cul 0392
S5 @ S dgse Gl Jslne ded 9 039y Jsl Jl

OS50 089

e S 530 o S53 0959 solasdl 5 T slapasli 5 Il Sluogas (55



factors in open and covered raised-bed produc-
tion. Transactions of the ASABE (American So-
ciety of Agricultural and Biological Engineers),

60(5), 1511-1525. hittps://elibrary.asabe.org/abstract.

asp?aid=48465

DeVetter, L. W,, Zhang, H., Ghimire, S., Watkinson, S.,
& Miles, C.A. (2017). Plastic Biodegradable Mulch-
es Reduce Weeds and Promote Crop Growth in
Day-neutral Strawberry in Western Washington.
American Society for Horticultural Science, 52(12),
1700-1706. doi: 10.21273/HORTSCI12422-17

Etezadi Syeidi M., & Rezvani Moghdm, P. (2011).

Study yield, its components and nitrogen use effe-

cincy using of compost mushroom, biological and
urea fertilizer in wheat. Journal Agronomy Eco-
liogcal, 3, 313-323.

Fan, Y, Ding, R,, Kang, S., Hao, X., Du. T.,, Tong,
L., & Li, S. (2017). Plastic mulch decreases avail-
able energy and evapotranspiration and improves
yield and water use efficiency in an irrigated maize
cropland. Agricultural Water Management, 179(1),
122-131. doi: 10.1016/j.agwat.2016.08.019

Ghimire, N., Srivastava, A., Poude, D., & Gaire, K.
R. (2021). Yield and Economic Analyses of Dif-

ferent Mulching Materials for Potato Production.

International Journal of Horticultural Science and
Technology, 8(4), 323-334.

Hu, Y. J, Wu, S. E & Feng, H. (2015). Effects of
mulching method on soil moisture and yield of
summer maize. China Agriculture Meteorology,
36(6), 699-785.

Li, Y. J., Ma, L. S., Wu, P. T., Zhao, X. N., Chen, X.
L., & Gao, X. D. (2020). Yield, yield attributes and
photosynthetic physiological characteristics of
dryland wheat (Triticum aestivum L.)/maize (Zea

mays L.) strip intercropping. Field Crops Reserch,

248, 107656. doi: 10.1016/j.fcr.2019.107656

Lira Junior, M. A., Lima, A. S. T,, Arruda, J. R. E, &
Smith, D. L. (2005). Effect of root temperature on
nodule development of bean lentil and pea. Soil
Biology Biochemical, 37, 235-239. doi: 10.1016/.
s0ilbi0.2004.07.032

1-Benefit Per Drop
2-Net Benefit Per Drop

&l.z.n

S0 ool 2slp glagbsy duglie L(VYAF) oudsd (Al
doi: .OA-0Y (MY b drwgs 9 OF .giyslaS 5o
10.22067/jwsd.v2i2.46823

Slepasli Gy (WI8) i (iuds 9 cdomo (02,5
dallhs (o)) pae DVsame 10 ©1y9liS OF ©rs0s
dougd 9 O 4 i3 (8 Cublol) dgdio Cowd 18290
doi: 10.22067/jwsd.v4i1.52783 .\ VA-VYY (V) F ylaby

Olal dlold 31 .(WWAY) e (e 9 03] uws
GRS dzsS AS 9 (S 38des sudy Oluogas
pde 9 9,8 bl 5o (Solanum Lycopersicum. L)
(V)8 «siyglsS u,wl.wcy L o @.«Ab @JLA 3,8
doi: 10.22067/jag.v6i3.23710 .0F + -OOY
Awal, A.M., Dhar, P, & Sultan, M. (2016). Effect of

mulching on microclimatic manipulation, weed
suppression, and growth and yield of pea (Pisum
sativum L.). Journal of Agriculture and Ecology
Research International, 8(2), 1-12. doi: 10.9734/
AERI/2016/25936

Bakhsh, A., Ashfaq, M., Alj, A., Hussain, M., Rasool,
G., Haider, Z., & Faraz, R.H. (2015). Economic
evaluation of different irrigation systems for wheat
production in Rechna Doab, Pakistan. Pakistan
Journal of Agricultural Sciences, 52(3), 821-828.

https://www.researchgate.net/publication/284747453_Eco-

nomic_evaluation_of different_irrigation_systems_for

wheat_production_in_Rechna Doab_PAA

Basediya, A. L. Mishra, S., Gupta, R., Kumar, P, &
Basediya, S. S. (2018). Performance of Ridge and
Furrow System on the Growth and Yield Attribu-

tion of Soybean in Barwani District of M.P. India.
International Journal of Current Microbiology

and Applied Sciences, 7, 2319-7706. doi: 10.20546/

ijcmas.2018.708.055
Condori, B., Fleisher, D. H., & Lewers, K. (2017). Re-

lationship of strawberry yield with microclimate

VBV F oylod @b Jw

Il dmags 5 OF 4y i


http://10.22067/jwsd.v2i2.46823
http://10.22067/jwsd.v4i1.52783
http://10.22067/jag.v6i3.23710
http://10.9734/JAERI/2016/25936
http://10.9734/JAERI/2016/25936
https://www.researchgate.net/publication/284747453_Economic_evaluation_of_different_irrigation_systems_for_wheat_production_in_Rechna_Doab_PAA
https://www.researchgate.net/publication/284747453_Economic_evaluation_of_different_irrigation_systems_for_wheat_production_in_Rechna_Doab_PAA
https://www.researchgate.net/publication/284747453_Economic_evaluation_of_different_irrigation_systems_for_wheat_production_in_Rechna_Doab_PAA
http://10.20546/ijcmas.2018.708.055
http://10.20546/ijcmas.2018.708.055
https://elibrary.asabe.org/abstract.asp?aid=48465
https://elibrary.asabe.org/abstract.asp?aid=48465
http://10.21273/HORTSCI12422-17
http://10.1016/j.agwat.2016.08.019
http://10.1016/j.fcr.2019.107656
http://10.1016/j.soilbio.2004.07.032
http://10.1016/j.soilbio.2004.07.032

Ramakrishna, A., Tam, H. M., Wani, S. P,, & Long,
T. D. (2006). Effect of mulch on soil temperature,
moisture, weed infestation and yield of groundnut
in northern Vietnam. Field Crops Reserch, 95,
115-125. doi: 10.1016/.fcr.2005.01.030

Qin W, Niu L., YouY,, CuiS., Chen C., & Li Z. (2024).

Effects of conservation tillage and straw mulching

on crop yield, water use efficiency, carbon seques-
tration and economic benefits in the Loess Plateau
region of China: A meta-analysis. Soil and Tillage
Research, 238, 106025. doi: 10.1016/j.5till.2024.106025
Ramana, R.K.V,, Aherwar, P, Gangwar, S., Soni, K., &
Yadav, D. (2018). Growth, yield, economics, water

use efficiency and microbial functions of pigeon
pea crop influenced by drip irrigation with plastic
mulch. International Journal of Current Microbi-
ology and Applied Sciences, 7(12), 2284-2290. doi:
10.20546/ijcmas.2018.712.259

Sajid, M., Hussain, I., Ahmad Khan, I, Rab, A., Jan,
I., Wahid, F, & Tanveer Shah, S. (2013). Influence

of organic mulches on growth and yield compo-

nents of peas cultivars. Greener Journal of Ag-
ricultural Sciences, 3(8), 652-657. doi: 10.15580/
GJAS.2013.3.122912351

Singh, T., Raturi, H.C., & Uniyal, S.P. (2021). Effect
of biofertilizer and mulch on growth, yield, quality

and economics of pea (Pisum sativum L.). Indian
Journal of Agricultural Research, 57(3), 330-335.
doi: 10.18805/1JARe.A-5696

Taromi Aliabadi, B., assandokht, M.R. Etesami, H.,
Alikhani, H. A., & Dehghanisanij, H. (2019). Ef-

fect of mulching on some characteristics of to-

mato (lycopersicon esculentum mill.) under defi-
cit irrigation. Journal of Agricultural Science and
Technology, 21(4), 927-941.

Yang, N., Sun, Z. X., Feng, L. S., Zheng, M. Z., Chi,
D. C,, Meng, W. Z,, Hou, Z. Y., Bai, W,, & Li, K.
Y. (2015). Plastic film mulching for water-efficient
agricultural applications and degradable films
materials development research. Materials and

Manufacturing Processes, 30(2), 143-154. doi:
10.1080/10426914.2014.930958

Liu, Y., Zhang, X. L, Xij, L. Y, Liao, Y. C., & Han,
J. (2020). Ridge-furrow planting promotes wheat
grain yield and water productivity in the irrigat-
ed sub-humid region of China. Agricultiral Wa-
ter Management, 231, 105935.
wat.2019.105935

Mak Mensabh, E., Yeboah, E K. Obour, P. B, Usman, S.,
Essel, E., Bakpa, E. P, Zhang, D., Zhou, X., Zhou, W,
Wang, Q., & Ahiakpa, K. A. (2022). Integration of

ridge and furrow rainwater harvesting systems and

doi: 10.1016/j.ag-

soil amendments improve crop yield under semi
arid conditions. Paddy and Water Environment, 20,
287-302. doi: 10.1007/510333-022-00900-y

Mo, E, Wang, J. Y., Zhou, H. Luo, C. L., Li, X. Y,
Li, E M, Xiong, L. B., Kavagi, L., Nguluu, S. N.,
Xiong, Y. C., & Zhang, X. E (2017). Ridge-fur-

row plastic-mulching with balanced fertilization

in rainfed maize (Zea mays L.): an adaptive man-
agement in east African Plateau. Agriculcher and
Forest Meteorology, 236, 100-112. doi: 10.1016/j.
agrformet.2017.01.014

Niua, L., Yang, Y., Houg, P, Baia W,, Zhaod, R., Wangd,
Y, Lic, S., Dub, T., Zhaoc, M., Songa, J., & Zhou,
W. (2020). Influence of plastic film mulching and

planting density on yield, leaf anatomy, and root
characteristics of maize on the Loess Plateau. The
Crop Journal, 8, 548-564. doi: 10.1016/1.c{.2019.12.002
Pradosh Kumar, P, Ray, L.I. P, & Shirisha, K. (2023). Ef-
fect of Organic Mulches on Yield, Water Productiv-

ity and Economy of Garden Pea Cultivars. Interna-
tional Journal of Environment and Climate Change,
13(8), 1773-1783. doi: 10.9734/ijecc/2023/v13i82131
Parte, V., Vishnu K., & Ranawat, J. S. (2022). Mulch-
ing: Recent Advances in Mulching and It’s Bene-

fits on Agriculture. Just Agriculture, 3(2), 155-166.

https://doi.org/10.1016/j.still.2017.01.001
Peksen, E., Peksen, A., Bozoglu, H., & Gulumser, A.
(2004). Comparison of fresh pod yield and pod re-

lated characteristics in pea (Pisum sativum L.) cul-
tivars sown in autumn and spring under samssun
ecological conditions. Turkish Journal of Agricul-
ture and Forestry, 28, 363-370.

OS50 089

v

e S 530 o S53 0959 solasdl 5 T slapasli 5 Il Sluogas (55


http://10.1016/j.agwat.2019.105935
http://10.1016/j.agwat.2019.105935
http://10.1007/s10333-022-00900-y
http://10.1016/j.agrformet.2017.01.014
http://10.1016/j.agrformet.2017.01.014
http://10.1016/j.cj.2019.12.002
http://10.9734/ijecc/2023/v13i82131
https://doi.org/10.1016/j.still.2017.01.001
http://10.1016/j.fcr.2005.01.030
http://10.1016/j.still.2024.106025
http://10.20546/ijcmas.2018.712.259
http://10.15580/GJAS.2013.3.122912351
http://10.15580/GJAS.2013.3.122912351
http://10.18805/IJARe.A-5696
http://10.1080/10426914.2014.930958 

Yuan, Z. Q., Zhang, R., Wang, B. X,, Gao, B. Q., Aya-

na, G., Abera, D., Ashraf, M., & Li, £ M. (2019).
Film mulch with irrigation and rainfed cultiva-
tions improves maize production and water use
efficiency in Ethiopia. Annals of Applied Biology,
175(2), 215-227. doi: 10.1111/aab.12531

Zhang, P., Wei, T., Cai, T., Ali, S., Han, Q., Ren, X., &

Jia, Z. (2017). Plastic-film mulching for enhanced
water-use efficiency and economic returns from
maize fields in semiarid China. Frontiers in Plant

Science, 8, 512. doi: 10.3389/fpls.2017.00512

Zhang, E.,, Guo, S.H., Zhang, C.H., & Guo, P. (2019).

An interval multiobjective approach considering
irrigation canal system conditions for managing
irrigation water. Journal of Cleaner Production,

211, 293-302. doi: 10.1016/j.jclepro.2018.11.111

VBV F oylod @b Jw

A

Il dmags 5 OF 4y i


http://10.1111/aab.12531
http://10.3389/fpls.2017.00512
http://10.1016/j.jclepro.2018.11.111

2025, Vol.11, No.4, Pages 99 to 114
Journal of Water and Sustainable Development

b ard }m
L2 '

W B 93 Ol VFHF F olod @il Ju
Sk dmwgs 9 O 4 85

Article Type: Applied Article

Investigating Water-Energy-Food Nex-
us in the Production of Summer Agri-
cultural Products in Dehloran County

E. Bahmani', A. A. Mirakzadeh® , Sh. Geravandi®,

E. Karamian"

1, 2, 3, 4- Ph.D. Student, Associate Professor, Assistant Professor, and
Ph.D. Graduate, Department of Agricultural Extension and Education,
Faculty of Agriculture, Razi University, Kermanshah, Iran.

*(Corresponding Author Email: Mirakzadeh@Razi.ac.ir)

Revised: 31-08-2024
Available Online: 19-02-2025

Received: 18-06-2024
Accepted: 18-09-2024

8O hdgd :allie g od

Mg 30 1E-@i SOl Cuwad Gy
Ol d bty il B 6 5 y 9 LS SV guaso

S8 c‘lSJJLS x.g.«.‘& f’oaljdﬁa ol s “M Ol
"o S

WG5S digal (31 9 Hbokiwl Lisld (§5SS (Ggzeisld Ludyidy -€ g ¥ Y o
Oyl 0liilo;S g3l o8a3IS (83 )sLiS 6uSadls «53)sLiS Utisal 9 gmayi 09,5
(E-Mail: Mirakzadeh@Razi.ac.ir Jgiun G0k s))*

VEY/ 81~ 16,555l gl
VEY/AY/ N L] gl

VPV F/YR C8Lys gl
VEY/FIVA iy g5

Abstract

US>

Agricultural management and climate-adapted policies require
an integrated perspective between the three sources of Water-En-
ergy-Food to prevent anomalies and one-dimensional benefits
and promote sustainable development. The present study aimed
to investigate the Water-Energy-Food Nexus in producing four
summer agricultural products in Dehloran County (corn, sesa-
me, mung beans, and watermelon). The required data was col-
lected from farmers through a questionnaire and obtained using
the criteria of water and energy consumption, water and energy
physical productivity, water and energy economic productivity,
and finally the Water-Energy-Food Index (WEEFNI) for each
crop. The findings indicated that the production of summer
products in Dehloran City uses 16714 m’ha" of water; water-
melon (7641 m’ha") and sesame (994 m’ha") had the highest
and lowest respective water consumption. The total energy used
in product cultivation was 205093 MJ.ha. Maize (103558.85
MJ.ha") and sesame (17306.73 MJ.ha"') had the highest and low-
est input energy consumption, respectively. Additionally, the two
energy-intensive industries in the agriculture sector are electricity
and chemical fertilizers. According to the data, sesame had the
highest economic productivity of water (297000 Rls.m>) and en-
ergy (17050 Rls.MJ"), while watermelon had the highest physical
productivity (6.67 Kgm™) and energy (0.90 Kg.MJ™"). The most
sustainable product in terms of resource consumption was water-
melon (WEFNI = 0.71), while the least stable product was mung
beans (WEEFNI = 0.035), according to correlation index values.
The outcomes of this study can support the region's agricultural
industry’s sustainable growth by implementing appropriate re-
source management practices and cultivation patterns.

Keywords: Virtual Water, Local Governance, Crisis Scenar-

io, Isfahan Province.
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In recent years, our country has witnessed the occurrence of natu-
ral disasters, including floods, earthquakes, and severe droughts in
most parts. llam county has witnessed floods almost every year in
the past, so in some years, severe floods have destroyed agricultural
lands washed away fertile soils and caused irreparable damage to
the agricultural lands of this county. This study was conducted to
identify the factors affecting flood management in agricultural lands
of Ilam county. In this research, a researcher-made questionnaire
was used. The statistical population of this study includes experts
from Ilam province and county (152 people) and farmers of Ilam
county (140 people) who were in the process and were exposed to
flood damage. The statistical sample included 103 farmers and 108
experts through Cochran's formula. The collected data were ana-
lyzed using two software SPSS, and PLS software. According to
the results obtained from gabion construction, dam construction for
flood control, improvement of the capacities of existing structures
(dams, embankments, etc.), information dissemination about flood
management, preparation and formulation of flood management
programs by officials, training farmers on necessary actions after a
flood, determining the land areas required for implementing flood
control projects, and examining the vulnerability of agricultural
lands due to floods are among the priorities for flood management
among farmers. There is a significant relationship between techni-
cal-structural, educational- extension, and economic-social factors
and flood management; therefore, flood management depends on
technical-structural, socio-economic, and educational-extension
factors, and necessary actions must be taken in all three areas to
control floods. Of course, according to beta coefficients, the share
of technical-structural factors is greater than that of other factors..
Keywords: Flood, Flood Management, Agricultural Lands, Ilam
County.
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Abstract
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The implementation of a water market scheme in Semnan
province, as a novel approach to water resource management,
has provided unique opportunities to enhance efficiency and
create balance in water resource utilization. However, despite
the short time since its launch, the scheme has not garnered
significant adoption. This research, employing a phenomeno-
logical approach, delves into the lived experiences of key stake-
holders in Semnan province to gain a comprehensive under-
standing of the challenges and opportunities within the water
market. A phenomenological analysis of data obtained from
in-depth interviews with 24 key stakeholders led to the identifi-
cation of 764 initial codes and semantic units, which were sub-
sequently categorized into 126 primary themes. These primary
themes were ultimately grouped into five core themes: motiva-
tions and factors influencing the formation and development
of the water market, vulnerabilities and obstacles to sustainable
water market development, requirements for inclusive water
governance in the market era, innovative mechanisms and
solutions for improving water market performance, and the
consequences and outcomes of the water market. The findings
include 29 motivators and drivers for the water market launch,
categorized into 5 groups; approximately 23 challenges, obsta-
cles, and vulnerabilities of the Semnan water market; 25 items
related to reforming the governance system at the provincial
level, encompassing dimensions such as stakeholder participa-
tion, capacity, financing, about 15 mechanisms to overcome
existing challenges and obstacles; and finally, 19 positive and 15
negative consequences of the water market launch, which are
analyzed in the presented model and findings section.

Keywords: Water Crisis, Water Governance, Water Market,

Water Supply and Demand, Semnan Provincet.
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4-Water market policy evaluation
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water market

7-Human behaviour in water markets

8-Institutional arrangements and transaction costs
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10-Water trade modelling
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Management of groundwater resources is a necessary condition
to achieve governance of water resources. Although governance
principles have been developed in various fields, their availability
for water resource governance has been neglected so far. Ground-
water management is a challenge that is influenced by various
personal, social, environmental, etc. dimensions. Therefore, in
this study, the individual and social aspects of the management
and governance of groundwater resources in the Hamadan-Ba-
har plain have been investigated. For this purpose, the indicators
of knowledge and awareness, attitude, social capital, and water
resources management were used in the governance of water re-
sources of the OECD organization. The statistical population of
the research included 254 farmers of the Hamadan-Bahar plain.
The method of data collection was done using the field method
and questionnaire tool, and the data were analyzed using SPSS
and Smart PLS.3 software. The result of the overall model fit
based on the GOF criterion was 0.65, which shows the excellent

and acceptable fit of the model. The results obtained from the

t-test statistic and path coefficients () also showed that the con-
structs of social capital, knowledge and awareness, and attitude,
through the mediation of water resource management, have the
highest and strongest impact on the governance of groundwa-
ter resources in the Hamadan-Bahar plain, with values of 0.64,
0.16, and 0.12, respectively. Therefore, by paying attention to and
strengthening the social capital of individuals and local commu-
nities through the promotion of social skills, organizational capa-
bilities, participatory empowerment, and increasing community
awareness about water issues and management methods, it is
possible to achieve a suitable and effective governance cycle.

Keywords: Knowledge, Attitude, Social Capital, Water Resource

Management, Sustainable Governance.
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Abstract

ouSe

Water and wastewater companies must conduct risk assess-
ments and develop management plans to mitigate risks and
enhance resilience. This process involves identifying vulner-
able assets, associated threats, and the potential consequenc-
es for the company and society. Financially justified counter-
measures are then proposed to reduce risk and increase
resilience. The result of the risk assessment is the develop-
ment of a risk management plan model. Climate change has
significantly impacted water supply systems, particularly in
countries like Iran. By monetizing risk impacts, and compar-
ing costs of current risks with those under managed adap-
tation programs, the operational resilience of a water supply
system can be determined. This research examines the cur-
rent resilience of the JVWCD facility, which serves 220,000
people, using the US Environmental Protection Agency's
Climate Resilience Assessment Tool (CREAT). Climate pro-
jections for the region were made for 2060 and 2070. Assets
and threats were identified, and their financial risks were as-
sessed. Feasible long-term adaptation scenarios were extract-
ed from the CREAT library, and two models, GWM and
AIMD-P, were evaluated as adaptation plans until 2060. The
evaluations indicated that implementing the GWM mod-
el would increase resilience by 68 percent compared to the
current situation. If both models are implemented, resilience
will increase to 92 percent of the current level, resulting in a
financial optimization of 93 million dollars.

Keywords: Resilience, Climate Change, Sustainability, EPA,
Water Supply.
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