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A REVIEW OF MODERN M ETHODS OF LANDSLIDES PREDICTION

Once the landslide hazard is happened, it is necessary to have some immediate temporary reisf[attiviti
After the emergency is brought under control, the temporary relief activities have to be changed into the ndrmal deve
opmental activities and the affected people have to be able to restore their lost resources and infrastructures that support
them.Both short and long term recovery actions which include returning viteduipport systems to minimum opera
ing standards; temporary housing; public information; health and safety education; reconstruction; and economic impact
studies [2].

Establishmentof early warning systems

Early warning systems that relate the occurrences of landslide and the thresholds of triggering factors (e.g Rain
fall) can be developed by simple registration of the date and time of occurrence of the landslide. This relgiatlation
slide occurrences can be done by the local people living around the area and report it to the local administrators. Then it
is possible to determine the minimum thresholds of the triggering factors by relating with the rainfall data, which later
can e used for early warning prediction of the landslide in the study area [3].

Structural and physical landslide hazard mitigation measures

As has been discussed in the previous chapters, landslides are prevailed in areas adjacent to streams/rivers, due
to adive stream/river incisions and gully erosion and agricultural areas. Taking into account the processes leading to
instability of slopes and the social and economic conditions of the country, one or a combination of the follogving stru
tural/physical land#lie remedial measures such as: (1) land use planning: (a) further development activities should be
protected at the very high/high landslide prone areas (b) forest fire & cutting should be minimized (2) engiaeering d
sign: (a) proper drainaggystem on theurface water (b) river training & gully treatment to reduce further erosion (3)
bridge design scouring depth of foundation, abutment erosion & dimension to pass the amount of maximum debris flow
should be properly addressed.

This part of the study alscab the same objectives and methodologies with that of Debresina area (Ethiopian
project). Therefore, there is no need to repeat them here as they are already mentioned in that section of the thesis. In
the landslide susceptibility evaluation of the R.So@mo area, six major landslide inducing factors were taken into
consideration which includes Lithology, Proximity to Drainage, Land use, Elevation, Slope, and Aspect. These factors
were evaluated, and weights have been assigned to each factor or elasdamntthe criteria of the methods used.

General features and characteristics

Girolamo area is one of the areas with relatively high annual rainfall (533mm) in the Sardinia region. It is
characterized by gentle to steep slope gradients, dense draintaye &gully erosion, with elevation range of 52 to
738 m a.s.l. The flat areas, at the outlet of the catchment are occupied by small towns and farm activities.

Geologically, about 6.5% and 83.3% of the catchment area is covered by metamorphic basegranitand
intrusions and their residual products respectively while the rest 10 % is covered by the colluvium/talus, alluvial and
colluvium-alluvium deposits. The rock outcrops are intensively affected by cross cutting fractures having variably di
ping angé that made it liable to failure.

Field inspection and laboratory analysis (grain size and Atterburg limit tests) show that most soils in the
catchment are categorized as coarser soils because they have more than 50% coarser grain component fram the labor
tory result. More than 90% of the alluvial and the colluvial soils are gravely and sandy soils with negligible amount of
fines. While grain size analysis result of the residual soil showed that more than 68% the samples have less than 5%
fines (silt and lay) content and with very low to ngulastic nature. The soil types according to the Unified Soil €lass
fication (USC) system variy between poorly graded sand with gravel (SP) to well grade sand with gravel (SW). This
indirectly indicates that the mechaal weathering is more dominant process than chemical weathering and no chance
of clay soil is formed.

There are no significant seepages and springs in the catchment area and hence the main landslide triggering
processes are the surface run off and ergsion

Landslide inventory carried out by this study depicts that more than landslide and related phenomenon are
mapped in the study area consisting of rock fall/toppling, debris slide and debris flow having aerial coverage percentage
of 14%, 11% and 75 % resgtively. The rock fall and/or topples are controlled by the-S®Y/ nearly BN and nearly
N-S trending major fractures

GIS-based landslide susceptibility mapping and prediction (OM, AHP and FR methods)

Similar to the Debresina area, landslide susceptibiiap preparation and evaluation has carried out using the
GIS based OM, FR and AHP methods. Besides, the GLE is also applied at selected section for the slope stability calc
lation.

Overlay Mapping (OM) method


mailto:asmelashby@yahoo.com

AdzdOdz skLjJuvu 9 6. [ JiyHEtjyj dmej
VII[] iMHEZdZOtsH dz@ e OB I wdztlh) ¢ O S tsdgW j toj dzydw cutseotej d3j dede j Isj dzH j dzyd d
grsArRc 1. g ftvdr rofd

This method needs only three main environrakfactors such as Slope, Littechnical and Land use factors
in the evaluation process of the slope instability of an area. According to the analysis findings: (1) the areas covered by
talus, alluviumcolluvium, with slope range of >36%, land uses witlniebrock and/or less vegetated, river course are
highly prone to landslide (2) four distinct LSI are identified namely: low (18%), moderate (59%), high (21%), and very
high (2%). This depicts that about 23% of the area is susceptible to landslide aliddayeiserated phenomena.

Frequency Ratio (FR) method

In this method, six causative factors such as Lithology, Slope, Land use, Aspect, Elevation and Proximity to
drainage have been chosen as inputs for the landslide hazard evaluation based on thigisite con

According to quantitative evaluation and correlation between the landslide distribution area and the landslide
causative factors using the FR method: (1) areas covered by alluvium, granite, talus and colluvium, with slope range
>50%, with forest,iver course and bare rock or less vegetative type of Land use, with distant®@®HOfrom drai-
age, with elevation of 45600 m, with Aspect to N, NW, S and west are highly prone to landslide (2) the landslide su
ceptibility zonation has identified fouwrones, namely: very high (4%), high (23%), moderate (46%) and low (27%)
zones.

Analitical Hierarchical Process (AHP) method

The same six causative factors are used in the AHP method also. Although these factors dominantly controlled
the slope failure inhie catchment, their relative influence in inducing landslide is different. The relative influences of
each causative factors and/or classes to the landslide are evaluated by the AHP method.

The final analyzed result displayed that: (1) the three top imfing factors to induce land sliding activity in
the R.S.Girolamo catchment comprise proximity to drainage (41%), llithology (24%), and land use (13%).Then, fo
lowed by the other factors such as slope, elevation and aspect having relative weight ¢¥148d, 4% respectively
areas covered by:

(a) alluvium (35%), talus (25%), alluvidoolluvium (16%) and granitic rock (11%);

(b) with Slope classes >50% (44%);38% (23%) and 2B5% (12%);

(c) land use of river course (37%), bare land (18%) and withespaggetation (11%);

(d) proximity to drainage of-Q00m (51%), 100r200m (27%), 206800m (12%);

(e) aspect of northwest (31%), west (20%, north (18%), north east (13%);

(f) elevation of >600m (45%),45600m (28%), 30@150m (15%) are highly prone to landigi susceptibility
map generated with AHP has identified four zones, namely as very high (1.3%), high (27%), moderate (61%) and low
(11%) zones.

According to this method 28% of the area is prone to landslide.

Global Limit Equilibrium (GLE) method

Under ths method, the minimum SF of the slope is calculated using Bishop Simplified, Janbu Simplified
Spencer, and MorgensteRrice methods for selected cresection. Consequently, the area is:

(1) stable under the dry slope condition and-oimcular surface;

(2) quasistable under the dry circular surface and saturated non dry surface;

(3) completely unstable under the wet slope condition with circular surface.

The calculated minimum SF for the dry slope condition is 1.02, while for the wet slope is Oir298hes
Janbu Simplified method showing there is a maximum reduction (70%) of the SF from dry to wet conditions.

Verification and comparison of the results of OM, FR and AHP methods

The results of the landslide susceptibility of R.S.Girolamo were vernifigng known landslide location. To
verify the result, observed landslides in different landslide susceptibility classes and rate curves (AUC) are used.

In most landslide studies, the observed landslides in different LSI classes are usually considereelydscth
tor for result evaluation. Comparing of the areal coverage of observed landslides in the four LSIclasses of each method,
shows that small landslides are observed in the lowcls&ises and the high percent of landslides are observed in the
higher classes in general and this depicts that landslide zonation maps can be considered as well predicted in all the
methods applied.

The rate curves were created and its areas under curve (AUC) were calculated for all cases. Thug-the predi
tion of the map wasalidated more accurately in a quantitative manner using the AUC by considering that the ideal
prediction will have highest AUC of 1. The validation of results show that all the three methods have a satisfactory a
curacy, with OM method (77.5%) being thighest, followed by the FRmethod (68.6%) and AHP method (67%&¢ b
ing the lowest methods, as compared to the ideal value of 100%. Generally, the verification results showed all the three
methods have comparatively satisfactory results.

Finally, the result shown in this thesis can use as a basic data for preliminary slope management-asel land
planning of the study area in particular and in other similar areas in Sardinia in general. However, additional detailed
investigations might be necessary for sfiesite development and decisiomaking.

References
1. Hoek E., and Bray J.W. Rock slope engineering, 3rd edndon: Institution of Mining & Metals, 1981.402 p.
2. Price D.G. .Engineering geology, Principles and PragtiBerlin: SpringefVerlag 2009.i 460 p.
3. Wilford D.J. Recognition of debris flow, debris flood and flood hazard through watershed morphdnisticbel:
Collman, 20041 208 p.



AdzdOdz skLjJuvu 9 6. [ JiyHEtjyj dmej
VII[ j Y HEZdZOttsH dz@ s OBl wdety) C OV CtsdaW jtoj daydW cutsatej d3j dedze” j Isj dzH j dzyd d
U I s330.15
CEHLCR M.

Dean of Mining Faculty, Technical University of Kosice, Kosice, Slovak Bigpmichal.cehlar@tuke.sk

MONTE CARLO FINANCIA L SIMULATION AS THE NEW METHOD OF MINERAL DEPOSITS
EVALUATION

If a project looks profitable, financiers from investment companies start dealing with thedisknsitivity ara
yses in order to detect the effect of a fluctuation of critical parameters such as metal price, operational costs, foreign
currency exchange rates, inflation and, naturally, the uncertainty in the estimation of quantity and qeatyes.

There are many methods to quantify project sensitivity (vulnerability) to these fluctuations and uncertainties. Current
literature describes five approaches:

1 Sensitivityanalysis Experts are asked to make both optimistic and
pessimistic estimas of all significant variables. Then they are simultaneously varied in order to identify their impact
on the project's rate of return (usually througish flowor NPV).

1 Breakeven point analysidn this sensitivity study method managers, instead ofystgdrarious scenarios,
want to know what negative facts must arise for a project to becomeéddsg. They are interested in margindtva
ues that distinguish a healthy project from a project doomed to failure.

1 Monte Carlo simulationsAs with geostatigtal simulations, the essence is to generate probabilities o€the o
currence of many approximately identical Amoment sfi (si
its vulnerability (sensitivity). This issue has been widely publicindderature.

9 Decision treeFinancial managers have a tendency to use a decision tree to analyse projects, whilenstrengthe
ing sequential decisions, for example, whether it is worth investing into the improvement of worker qualifications.

1 Selection of galuation (option pricing)This new technique has been originally developed by financiad ma
agers for the analysis of the optimum value of a share.

A common feature of all these techniques is that they try to quantify the sensitivity of a projectaiithtce
the fluctuation of values around a basic feature by the introduction of certain values of risk or uncertainty. The first two
approaches search for a variability rate by a simple method, for example: costs increase by 10%, reserves drop by 20%,
etc. With the Monte Carlo method the methods of probability of distribution are specified explicitly. In the theory of
decision making they are introduced by less accurate methods, by megm®ofand aposterprobabilities. The last
approach is based onsaphisticated theory of scholastic processes. In the following we will use the Monte &arlo a
proach to briefly illustrate how the estimate of quantity and quality of reserves affects financial analyses.

In accordance with Gocht, Zantop and Eggerta (irsthomg, M:Down, P.A., 1994 [1]) the risk simulation by
Monte Carlo methods counts possible profits from the investment decision on the basis of distribution probability. Fig.
1 illustrates the basic approach.

Metal price Mining costs

il | A
\
Y

Mineable
reserves

Mined quantity
/ of ore
Profits /

Fig. 1. Schematic display of simulationg the Monte Carlo method.
The first step is to define profit (NPV) as a function of several fundamental decisions. In practice they can co
tain a variety of factors that influence revenues (for example estimates of reserves and prices), costs (faragkample
tal costs and labour costs) and taxes.
The second step is to define the probability distributions for each variable (the range of values and frequential
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curve). The third and last step is to calculate the probability distributions for profit by wiealh€ombinations and
determinants for the calculation of each level of the profit. Having defined the profit distribution it is possible to make
financial decision. The geostatistics can provide relevant materials for these simulations and otinatyssk [2].
However, independence of variables involved in the risk analysis is problematic, which can contribute to the creation of
extremely negative attitudes of financial managers and eventually the rejection of mathematical methods [3].

Wherever thdruth is, mining and investment companies enter the risk based mainly on the correctness of the
estimation of reserves. It is up to geostatisticians to reduce this risk.

Let us summarize types of information provided by geostatisticians. We shalliitattie dispersion of error
of the estimation by kriging:

18
8 2 19 1 ? |0

. +*

12 37

Fig. 2. Blocks of reserves with unknown average value of the chemical composition. Numbers are mean values
measured in samples around blocks of reserves.

As an input for the financial analysascertain rate of uncertainty or confidence interval is required. Dispersion of
kriging estimation error is stated the most frequently. Ravenscroft (in Amstrofigowh, P.A., 1994 [1]) emphasized
the pros and cons of such an approach using the follogkagple. Let us assume that we want to krig two blocks,
each consisting of samples, as shown in Fig. 2.

The dispersion of estimation error at kriging depends on mutual geometric layouts of samples with known value of
the chemical composition against théireated block of reserves. Hence the sample layout with regard to blocks for
which the value of the chemical composition is estimated in Fig. 2 is identical, the dispersion of estimation error for
both blocks of reserves will be identical (in both casesnising the basic kriging it will be 1@eing a person that
bets on something, | may assume the variant for the left block of reserves provides a safer choice than that for the right
block of reserves, however the basis apparently unsuitably offergltheariant as equivalent with the left ofteonly
proves the fact known to everyone that the estimated average value of the chemical composition in the block of reserves
is plus/minus (approximately) twice the dispersion of estimation error doegcessarily always define suitable limits
of the confidence interval.
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MITIGATING AGAINST C ONFLICTS IN KENYAN MININ G CYCLE

One of the major obstacles to sustainable development of the mining sector in Africa is conflicts. hese co
flicts emanate from various sources. However one of the key sources of misunderstanding is lack of communication
betwea the rights holders (community and duty bearers (government and corporate) and this breakdown of commun
cation is due to poor or nonexistent mechanisms of involvement of affected communities in decision makingr and ign
rance. This study sought to examihe Kenyan Mining cycle and identify procedural and systemic gaps that ifinot a
dressed could trigger conflict in the emerging mining sector and suggest ways of mitigating them. Key amonig the grea
est barriers to communal participation is ignorance regardiming activities and also the language of instruction.

Most rural people are uneducated and yet a large number of communication and notices are in English. Resor manag
ment of expectations is also a critical source of misunderstanding and hence &®udlictommunal organization and
lack of some sort of recognized authority give room for disorder and hence poor channels of communication.

The key objective of this study is to examine the Kenyan mining cycle and identify gaps and priority areas for
future learning and activities to ensure involvement of affected communities in the decision making process. One of the
key aspects in mitigating mining related conflicts is to internalize human rights in the mining cycle. It is important to
note that meaningfyarticipation is a core human right principle that is important to minimize negative social &nd env
ronmental impacts of mining and that there can be no participation without communication. In line with this thinking, it
is important to examine the legalocedures and identify procedural entittements of rights holders and corresponding
responsibilities of duty bearers along the mining cycle process from a human rights based perspective.

Kenya enacted a new law in 2016 to reinvigorate the mining sed¢ternd@w Act seeks to provide clear dyui
ance on mining activities in Kenya. It introduces amongst other things legalization of Artisanal Miners and Transpare
cy and Accountability through use of the Online Mining Cadastre portal for licensing and for managémineral
rights and permits. It also introduces Community Development Agreements, mandatory for all holders of large scale
mining rights, and sharing of royalties among the national government, the county governments and the loc& commun
ties [1].

The Act is intended to streamline the countryds min
ensure environmental conservation and sustainable development in the mining sector. It also seeks to address the key
gaps in the Mining Act of 19 and align the sector to the latest global trends such asadditeon and the use of
technology to spur investor interest. The Cabinest Secr
sive mining |l aws in tdloeateonti nent. o6(Oraro & Co. A

Section 179 of the Act which deals with land use requires the holder of a permit or mining licence to ensure the
sustainable use of land through restoration of abandoned mines and quarries; that the seepage of toxic waste into
streams, rivers, kees and wetlands is avoided and that disposal of any toxic waste is done in the approved areas only;
that blasting and all works that cause massive vibration are properly carried out and muffled to keep such vibrations and
blasts to reasonable and pernbsilevels in conformity with the Environmental Management and Coordination Act,
(Cap. 387); and that upon completion of prospecting or mining, the land in question shall be restored to its @riginal st
tus or to an acceptable and reasonable conditioroas ak possible to its original state.

The Act has provisions to ensure the health and safety of persons working at the mines. It provides that the
holder of a mineral right will comply with the Occupational Health and Safety Act, 2007 with regardssdettyeof
workers and mine operations.

The Act makes provision for the sharing of the royalties that are payable under the Act. Section ©83(5) pr
vides that the National Government will be entitled to 70%, the County Government 20% and the communityewhere
mining operations occur will be entitled to 10% of the revenue.

Section 154 of the Act provides for dispute resolution. It provides that any dispute arising as a resutt of a mi
eral right issued under the Act, may be determined by the Cabinet Sedtetaugh a mediation or arbitration process
as may be agreed upon by the disputing parties or as may be stated in an agreement; or through a court of competent
jurisdiction. Section 155 sets out the disputes that may be determined by the Cabinet Secretary

Sustainable development is at the heart of international best practice on mining [2]. There is no universally
adopted definition of sustainability in the mining industry. However, there are five (5) main pillars that embody sustai
able mining practiceS’hese are Economy, Safety, Resource efficiency, Environment and Community. A brigf-descri
tion of each dimension follows.

Environmental assessment is a process that will ensure the mineral right holder considers the potential env
ronmental effects beforddéy can begin the mining process. It is important that the impact to the environment is ma
aged through specialized low impact exploration practices, water management, pollution prevention and control and the
rehabilitation of mines after closure.

Thegove nment shall mai ntain a fAcadastr al -basedgspasidlye r o .
integrated database and associated applicationsnused t
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cluding: reconnaissance licence sgr, prospecting licence register, retention licence register, mining licence register,
reconnaissance permit register, prospecting permit register, mining permit register, artisanal mining permit register,
Mineral Agreements register and any other regisstablished by the Director that is to be used to record information
for all mineral rights and related matters, as specified in these regulations;

The Mining Cadastre Office shall be established under the Ministry of Mining, Directorate of Minesyand ma

be referred to as the AMCO. 0. The Office shall be head
referred to as the fARegistraro. The Registrar shall be
sible foradmin st er i ng mi ner al rights and dealerdés rights in K
as are useful to implement the responsibilities of the MCO.

The Mining Cadastre Office responsibilities include [3]:

a) installation, operation and mainignce of the Online Mining Cadastre;

b) developing, maintaining and updating the cadastral survey map;

c) developing and maintaining registries to ensuréougate cataloguing of licence and permit appglic
tions and activities;

d) managing licence and permit repiog requirements;

e) harmonising, as required, with other cadastres including land, agriculture, social cadastres;

f) participating, as required, in Ministry activities to ensure responsible implementation of licence and
permit requirements; and

9) Any other fundbns or responsibilities that the Cabinet Secretary may reasonably assign to the MCO.

Based on these new regulations the following is a summary of the Kenyan licensing requirements, procedures
and obligations for interested large scale investors.

Most regurements for this licence are the same as those for reconnaissance, prospecting and retention licence
above including:

1. The holder of a mining licence shall pay the annual-besgd charges

2. The holder of a mining licence shall pay royalties, calculategtagut in the regulations

3. The holder shall submit the feasibility study report

4. The hol der shall submit Community Development Agr
posals with respect to social responsible investments for the local cétyymun

5. The holder shall submit a written notice by using appropriate forms not later thaiteir{$5) days b-
fore commencing mine development and shall at the same time inform all affected land holders

6. The holder shall submit a written notice using appede forms, at least thirijve (35) days prior to the
commercial production start date, and each time that there is a significant change in capacity

7. The holder shall submit the proposed programme of mining operations and production forecasts over the
term of the licence, including plans for mineral processing and beneficiation within and outside of Kenya, mineral
transportation, together with details of the type and sourcing of equipment and mining methodologies expected to be
used;

After a thorough exaination of the Kenyan mining cycle a number of gaps have been identified that if sealed
will enable the sector to sustainably contribute to the development of the country. The major procedural challenges that
inhibit the full participation of affected canunities in decision making include:

1 Notices are published in the media which most common people may not have access to

1 And the English language used is not familiar to the larger section of the uneducated population

1 Experience shows that the publicppdarc i pati on i n ESI| Askewed tevardisidutyi t ed an
bearers

1 Over centralizing decision making power in the position of the Cabinet secretary may lead to abuse of
power.

1 Ignorance on the part of the public regarding the mining sector and mytlegmay lead to exploitation
and conflicts

1 Community could be involved at the time the holder decides to surrender part of the prospecting licenced
area that does not show potential for mineralization

1 the environmental protection bond is paid onmcthe entire life of the mining cycleThis may not be gu
ficient to reclaim the mined areas after many years of mining

1 The ESIA and ESMP are very technical documents for the uneducated population to comprehend

1 No clear guidelines on compensation for lamd other assetthe actual value of the land is left taneo
cerned parties to decide

1 Most local people are unskilled in complex negotiations dealing with compensation and resettlement with
large multinational companies. This can lead to possible exjioitaf unexposed communities

1 Lack of understanding regarding the true value of land and dynamics and mining economics could lead to
unrealistic expectations that often result in conflicts

1 No clear regulations to identify and weed out land speculators

1 Nowell elaborated dispute resolution system
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1 No clear and specific emphasis on safety for employees at the work place. This is hidden under the ESIA
report which may not be standardized nor closely evaluated

1 Solely depending on a statement, of attestatioroohining Act Offence Penal conviction of the applicant
may not be sufficient to effectively capture the background criminal record or transparency check of the applicant

1 Under these regulations the affected community or the public in general has sotadbe monthly, qua
terly and annual reports on mine development and mineral production

1 There is no clear definition of the community where the mining operation occurs or the organizational
structure to which 10% of the loyalties payable shall be @rttu§Should it be based on clan or tribe or basedsn di
tance from the mining operation?)

1 While there is a litany of regulations on mining there is little focus in Mineral Processing leaving a yawning
gap that could be abused

If these identified concerrere addressed there will more effective community participation in decisikn ma
ing in the mining sector in Kenya and this will in turn reduce potential conflicts in the mining sector.
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¢ dzdzts s Oy O dzaiats?2 j Mis OMMd3OIsted o O Ismw  ftsdzvIsdy MSter Iss?2 B4 L
ftecOdzOdzdL Jteso Odz Etectsea jdz@ BJjLOBBISdYr o (6MMdd d tj c¢dtdO
sdzg yjor j: fififsterOsOw BJjLWOBBISdYO, f§omdzjHMmMmisadwy BjLtcOBTBISC

gCter sOW B jiLltds@B Wds@ yOstce 3O B j L tcOBSKEdMO|s’ € thf sBishis O K3ts y dais 2
GOy H Odg, Colstster §J] ddzgie¥ls oMmMi oL BsydtsMisd MEh j Milse dzvw Is! f
dzj Hidzv Bjdzajj 5 Hdgj2, MsCtwOh jdedz" | tOBtSYdj Hd2d. wCter sOw
Hdzv Efmf jhtedsiicdzdiits OBty ?2 Mdd SCsdikfoddd, J4 Mtse mlde-j dzded €
dzdJ?2), fHtod dzgjd3si dzedd HEsMisOtsydsy » oL By desMmisj 2 B M J Udls
Yd 6ts Hdzv, IsOC ylstsB" tOBlsded ¢ d dzj Jfgedtgdzeddpits'yJesist HHgYdzd,1 ] 4

#lzls! MCter ss2 BJjLWGOBBISdYT” LOC dzg yOj jIsmw o Istsds, ylsts my .
OB diBjdz hjots CoOdzdW dSOydodedetsets kZtetsodav, dgj yjdzd Iskz,
dz &3 { S jtelsse 1 CodebtBd e tshf s dse st fzOMmj dzj dzdw (B Bdzj J
9doOshdamw MlstcOdzOr dzj dd3j ¢ s fsMissw dzdtsects ©OBSYJjEts o MisO

It A o odHddB o MsCd?2 Lktetse j dz MmMCter ss?2 B L OBMSIsY yr ,
MstcOdzed MAzdh Csd3 Y iMlsits] bkzHtseats] L OSCtSdsHOI]jd Msoats- fs5 G
o3 CtSHj SCME (Slkister 2 Hj2MsesoaOdz o 2009 ceEtHkz) ftod Ekocr
Jd@Bz L OwOBtSlsdzzs  dzOIskz LOlslﬁHGdjagfrﬂzmoq’ 13 @ssditrm o § ds'idelz H deO-B tSdz8 B '
dZde O k21 s MoeMmlse j ddesdBz » J dzOdzd ¥ Ylstser dzgd ¢ sffPMmis: ¢
Md2MEts?2 ANppPBEOYEdzOo dzr 2 MY smtss atSLHJanlséquStSdZQ)EfQEBQHB@HOOB
dzz 3y H j dedefintesyde" | GlsifikEMEO ddzd fitjotsH dO daj f sdzdzgk® teOB 5Lk
Msteendzd O d © HOd dgj2hjd3 M Bide "ddi3d dLHjtey COdRd  sd3sy
MsCteOIsdls! qLHjteyS¢d, {Its BiltsH ¢Mjtes2e L OOB Isdats? tjdzOlsr

1jLsOgy0 o  sfmdd dzO UtGBlSWMJdZCfd fsmdzy Hdedn  dzj s dd3j §

2016 GEBHO dOMuydlsr o Odzsf! 4, 1 dgdzdz. BJjLtcOBIsd = dzgHj2 (5
OCIsdodesj dzOMj dzj dzdj MsMisOo cfdzts Marj dedzisiipdzd op® fipfs dzj Gzd ¢ 5@&’003@62
10 MjesHdwh dzd?2 HJjdz2 MOd3r 2 dzdL CofBS trdetiso Jj dB %.B j ¢ GBBB B Isalry
o J dz BJLIGOBBISd® Bsalzj g dz@0%j sqdP dzOyYyodks 2011 6tSHO BJjLWOBT
otojd3sC sdzs 5, 4 %. GusHOM jJdzch 52 WA OdZO 2015 G SH O-L @O BNdeL He@dzfy) vdzd
ljJthr]tSdzOdzO J &zZzOyodzy 2014 EtSHO BJLWGOBBISdYO B" O IBOC OW 1y
oddzgj 2014 ecBSHO B' dzs f dzOe daetsjy fdedy J ded j Lkhctsteadagy e i theQ eHtsflsizf 1
CsdzyO 2014 GEtsHO. 1 ts HOdzdzr &35 AJH]teOdz dets?2 Mmdzzy BT GEBMizH Ot
2014 etsHO MtsfisOoe dzw dz 655,388 (od RdsdAy.j4 2dRdkdE. cusjedds 94i% ) (, d dad ¢4
Bdzdz. yYJjdztse jC) . [ 4]
vOB dzd YO Lltc OB slsd yO 9 WiedtdOr t smMmdd
t i cdsdz 2008 2009 2010 2011 2012 2013 2014
[ Odz! dzj o sf)ls 7,7 9,2 8,6 7.4 6,7 6,5 6,4
ltcdo tsdzy M€ 6,2 8,6 7,6 6,5 5,3 4,9 4,5
4o )t OH dzr 5,0 6,9 5,9 5,1 4,0 4,3 4,1
4j o istOm COL M 157 16,0 16,5 14,5 13,1 13,0 11,2
sdBdtemcd: 83 10,5 8,7 8,1 7.1 7,2 7,0
VieOdzr MSd: 55 8,1 8,0 6,8 6,0 5.7 5,8
Kj delsteOdzy &z 3,6 5,8 4,6 4,1 3.1 3,3 3,1
Sy dg" 2 6,4 8,6 7,6 7,0 6,2 6,5 6,2
RIssg s 6,2 8,3 7,3 6,5 5,5 5,5 5,2
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