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Abstract This study is aimed to evaluate by sector total water consumption of unit output and analyze its impacting elements. Based on a water resource input-occupancy-output model, three indicators of water consumption and their calculation model were set up. To indicator Iwt (total water input coefficients), some advance was made. Its calculation model includes indirect demand effects and considers occupancy. Then a new IDA decomposing model with LMDI method was given. Not as before, this model can also capture the indirect demand effect like SDA model. Applied these models, water consumption by 19 sectors in Beijing, China in 2002 and 2007 was evaluated and their change were decomposed into four elements by IDA method. Results indicate that economic development is a main inhibition factor of total water input declination and water efficiency is a pull one. The inhibiting effect of economic development is 5.7 times of the pulling effect of water use efficiency. Finally, policy suggestions to mitigate water scarcity in the region were provided.
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1. Introduction 
Beijing, China's capital, has been constantly coming up short in terms of water. The per capita water resources of the city with 1.96 million of population was as low as 100 cubic meters, compared with Israel, the most water-scarce country in the world, even less than 1/3 of its annual per capita water consumption. From 1999, a thirteen-year drought is making the relatively dry capital even more water-starved. Even if the South-to-North Water Diversion can provide 1 billion cubic meters to Beijing annually, this can not alleviate the shortage of water resources in Beijing. Due to the extreme water scarcity situation, industries in Beijing would still face a serious water deficit problem. To use and manage the available water resources effectively, we must first know water consumption status of different sectors and their influencing factors.
Water consumption analysis dates from 1950s, but the first models were abandoned due to operational difficulties and the methodological problems that arose when some variables had to be introduced into an input–output model (Vela′ zquez, 2005). In input–output analysis, it is assumed that monetary transactions are proportional to physical transactions, whereas in the case of water transactions, this assumption is not correct because use prices vary considerably between production sectors. This difficulty was overcome in the work of Lofting and McGauhey (1968) who, in order to evaluate the water requirements of the California economy, introduced water inputs as a production factor (measured in physical units) in a traditional input–output model. Within this framework, Chen (2000) studied the supply and demand balance for water resources in Shanxi Province of China. One year later, Bouhia (2001) developed a hydro economic model by incorporating the water industries into the input–output table. Duarte et al. (2002) evaluated the internal effect and the induced effect of water consumption in Spain using a Hypothetical Extraction Method based on an input–output analysis. Vela′ zquez (2005) then established a number of indicators of water consumption and studied the intersectoral water relationships in the economy of Andalusia. Based on these foundation, this paper will give a index to rationally measure water consumption for different sectors.
To find influencing factors of water consumption for different sector, decomposing analysis will be applied. There are two broad categories of decomposition techniques: input-output techniques–structural decomposition analysis (SDA) and disaggregation techniques–index decomposition analysis (IDA) (Hoekstra and Van der Bergh, 2003). The SDA approach is based on input-output coefficients and final demands from input-output tables while the IDA framework uses aggregate input and output data that are typically at a higher level of aggregation than input-output tables. This basic difference also determines the advantages and disadvantages of the two methods. One advantage of SDA is that the input-output model includes indirect demand effects–demand for inputs from supplying sectors that can be attributed to the downstream sector’s demand. So that SDA can differentiate between direct and indirect demands. The IDA model is incapable of capturing indirect demand effects before this research. There are several different SDA decomposition forms to a same variable. Many scholars such as Shapely(1953), Rose and Casler(1996), Dietzenbacher, E. and Los, B. (1997), Ang and Choi (1997), Dietzenbacher, E. and Los, B. (1998),Ang(1998), Sun(1998),Ang and Liu(2001), De Haan M. (2001), Jordi Roca and M
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nica Serrano（2006）make great contribution to the design and the improvement of the SDA method. Thanks to the greater structural detail in the input-output table, SDA has another advantage of being able to distinguish between a range of technological effects and structural effects that are not possible in the IDA model. While input-output tables may only be available sporadically, IDA can be applied to data available in time series form. SDA has some drawbacks in data limitation for I-O table is dray up every five years. The advantage of the IDA framework is that it can readily applied to any available data at any level of aggregation. IDA is used more widely owing to not high demand for data and is easily handled with time series and pool data . 
There are a variety of different indexing methods that can be used in IDA(Johan A, Delphine F, Koen S,2002; Ang B W, Zhang F Q, Choi K H．1998). Ang (2004) provides a useful summary of the various methods and their advantages and disadvantages. Several of these have been applied in analyses of China’s energy intensity. Several variants of the IDA approach have been developed (Huang,1993;Sinton and Levine,1994). However, to a large extent, selection of method seems to be arbitrary and there is little consensus as to which one is the superior method. Ang (2001, 2004) and Ang et al. (1998) argued that the logarithmic mean divisia index (LMDI) method should be preferred to other decomposition methods with the advantages of path independency, ability to handle zero values and consistency in aggregation. Therefore, this paper adopted this method though it has not been used in previous studies of Beijing’s water consumption intensity. Also some advance was made with LMDI model; not as before, it can also capture the indirect demand effect like SDA model. 
Based on this foundation, this paper advanced the existing analytical methods and gave a model to evaluate the water use efficiency for different sectors, set a decomposing analysis model to find contribution rate of different factors to water consumption change; and applied these models to Beijing, the capital of China, to analyze the structural relationships between economic activities and their physical relationships with the region’s water resources, to find contribution rate of different factors to the total water input change.
The paper is organized as follows. Section 2 describes framework of water resource Input-Occupancy-Output (IOO) table for Beijing, China. Section 3 presents water consumption calculation and decomposing analysis models. Applied these models to Beijing China water consumption analysis, Section 4 presents the calculation results. Section 5 makes conclusions.
2. Framework of water resource Input-Occupancy-Output (IOO) table for Beijing 
The framework of water resource IOO table was shown in Table 1. The main difference from usual water resource IOO model is that the water input is classified into ground water and surface water and more detail either of them is classified into I-III, IV, V and bad V categories according to Quality standard for surface water (GB 3838-2002) and ground water (GB/T 14848-93) that issued by PRC State Environmental Protection Administration. Usually I-III category water can be used for drinking after different disinfection. IV category water can be used for protected areas of general industry and recreational water that non-direct contact with the body. V category water can be used for agriculture and general landscape water need. Bad V category water almost has no use. 
Regional economy is divided into 19 sectors for data limitation (Appendix1). Water-intensive sectors 1-9 were separated specially from other sectors. 
Table 1. Water Resource IOO table framework

	
	Intermediate Demands
	Final

Demands
	TOTW

	
	1,2,……, n
	
	

	
	
	1,2, ……, t
	

	Input


	Intermediate
Input
	1,2,……, n
	Xij
	Yij
	Xi

	
	W

A

T

E

R


	SUW
	I-III
	W1j
	Zij
	Fi

	
	
	
	IV
	W2j
	
	

	
	
	
	V and bad V
	W3j
	
	

	
	
	GUW
	I-III
	W4j
	
	

	
	
	
	IV
	W5j
	
	

	
	
	
	V and bad V
	W6j
	
	

	
	
	REW
	
	W7j
	
	

	
	
	WWD
	
	Pj
	R
	Ww

	
	PRI
	1,2,……s
	Vj
	
	

	
	Total Input
	
	Xj
	
	

	Occupancy
	FAS
	
	Dj
	
	

	
	CIC
	
	Cj
	
	

	
	LAF
	
	Lj
	
	


TOTW: Total output and total Water; SUW: Surface Water, GUW: Ground Water; REW: Recycle Water; WWD: Waste Water Discharge; PRI: Primary Input; FAS: Fixed Assets; CIC: Circulating Capital; LAF: Labour Force
3. Water consumption calculation and decomposing analysis models
Based on water resource IOO table, water consumption calculation model is established, which include three parts: direct and indirect water consumption calculation model, water consumption multiplier calculation model.

3.1. Direct and indirect water consumption calculation model

An indicator of direct water consumption intensity for each sector (
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where
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 is the amount of water consumed directly by sector j; and
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is the output of sector j in monetary terms.

In addition to this physical water consumption, other goods and services are required by the production processes of sector j. Consequently, in order to produce the inputs generated by other sectors, another requirement of water is also necessary. For sector j, this is the indirect water consumption. Direct consumption plus indirect consumption together amount to the total water consumption. By analogy with the input–output model, the calculation of total water consumption depends on the direct water consumption and the intersectoral dependence:
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where 
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are the total water consumption intensity of sector j and i, respectively, and n represents the number of sectors. 
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is the technical coefficient.

On the right side of Equation (2), the first part represents the direct water consumption intensity of sector j, and the second part represents the sum of total indirect water consumption intensity of sector j. In matrix notation, Equation (2) becomes:
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where
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 represent the coefficient vectors of the total and direct water consumption intensities, respectively; and A=[
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is available as follows:
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where 
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is known as the Leontief inverse matrix, which represents the total production that every sector must generate to satisfy the final demand of the economy (Leontief, 1966). It is important to clarify this expression and its meaning because it can capture both the direct and indirect effects of any change in the exogenous final demand vector. Manresa et al. (1998) clearly summarize the importance of this fact: if the production vector is replaced by this expression in the input–output model, then the matrix describing only the specific direct requirements of the production sectors is replaced by the matrix (I- A)-1, which expresses the total requirements of each sector in terms of both the direct and indirect inputs. By decomposing Equation (4), one can separate the direct from the indirect water consumption required to sustain production by the economy (Gay and Proops, 1993):
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In Equation (5), 
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is the direct water consumption to produce one unit of output, 
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, which means the first-round indirect water consumption. Similarly, 
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 is the second-round indirect water consumption, 
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 is the nth-round indirect water consumption. Clearly, the total indirect water consumption is the sum of all rounds of consumption.
Equation (5) considers indirect water input delivered by intermediate input only, but ignores indirect water input delivered by fixed assets. It is obvious that water is used directly and indirectly in the production process of fixed assets. For example, electricity is used to produce different kinds of fixed assets, but in the production process of electricity water is consumed. Therefore, the result obtained from equation (5) will underestimate total water input coefficients.

Chen (1990) proposed IOO analysis by incorporating occupancy factors into classical IO table. Based on IOO techniques, we can bring forward the formula to calculate total water input coefficients as follows:
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Where 
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[image: image27.wmf]sj

d

 represents direct occupancy coefficient of sth fixed asset by jth production sector: 
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According to equation (6), the total water input coefficient is equal to the sum of the following three items: the direct water input coefficient, all indirect water input delivered by intermediate input, and the last one, indirect water input delivered by fixed assets.

Equation (6) can be rewritten in matrix form:
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 denotes total water input coefficients considering occupancy. D represents direct occupancy coefficients matrix of fixed assets. 
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 is a diagonal matrix of fixed assets depreciation rate.

Another important issue on the calculation of total water input coefficients is how to deal with transferred products (imports). Transferred (Import) products are not produced inside the region, so the water consumption during their production process should be excluded from total water input.

If C type IO table is available, the following formula can be used to calculate domestic total water input coefficient:
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represents the matrix of direct input coefficients of domestic products and direct occupancy coefficients of domestic fixed assets, respectively.

If only common A type IO table is available, which is more general, we need to use the following equation instead of equation (9):
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is a diagonal matrix of inside region production rate, with 
[image: image38.wmf]i

a

as its diagonal element. 
[image: image39.wmf]i

a

is equal to the proportion of inside region part of ith product to the sum of transferred in and total output of ith product.
3.2. Water consumption multiplier calculation model

The input–output analysis also accounts for the “drag” effect, which has this name because it indicates how the evolution of a given sector can exert a drag upon the total economic production. Following Vela′zquez (2005), this drag effect can be measured by dividing the total water consumption per unit output by the direct water consumption per unit output:
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where 
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is the water consumption multiplier that expresses the total quantity of water consumed by the whole economy per unit of water used directly to satisfy the demand of sector j.

After the multiplier 
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has been defined, it is easy to obtain a multiplier of indirect water consumption (
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In this way, the indicator yields an estimation of the quantity of water used indirectly by sector j for each unit of water that is consumed directly.
3.3. Structure Decomposition Analysis (SDA) of the total water input coefficient change

From equation (4), with SDA method, the change of the total water input coefficient can be decomposed into three items, the economic structure effect, the intensity effect and their cross effects.
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In equation (13), 
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3.4. Structure Decomposition Analysis of the total water input change with logarithmtic mean weight Divisia (LMD) method 
With LMD method, a decomposition model of the total water input change is built.
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Equation (16) can be written as, 
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4. Calculation results

With equations (1), (10) and (12), Iwd, Iwt value and mnd value were calculated in 2002 and 2007. Set 2002 as base year, the corresponding index was signed as Iwd0, Iwt0 and mnd0. And the index in 2007 was signed as Iwd1, Iwt1 and mnd1. Calculation results see Figures1-3.
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Figure 1: Calculation results of Iwd0 and Iwd1 in 2002 and 2007

  Figure 1 showed that except sector 18 (Management of Water Conservancy, Environment and Public Facilities), all the other sectors’ Iwd1 value is smaller than their Iwd0 value. 15 sectors’ changed degree is belonging to range [-80%,-40%]. The application of water-saving technologies and measures were the main reason to reduce the direct water input. Sector 18 includes these subsectors: Management of Water Conservancy, Ecological protection and environmental management industry, Public Facilities Management. During 2002-2007, Chinese government paid much more attention to the development of water conservancy, ecological protection and environmental management, much more water was distributed to this sector than before.
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Figure 2: Calculation results of Iwt0 and Iwt1 in 2002 and 2007

Figure 2 showed that except sector 2, sector 3 and sector 18, all the other sectors’ Iwt1 value is smaller than their Iwt0 value. 14 sectors’ changed degree is belonging to range [-60%,-20%]. Sector 8 had the biggest negative changed degree -58.2%, the following was sector 10, the changed degree was -58.15%. Iwt is the total water input coefficient. It reflects not only the direct water input, but also the indirect water input. It’s a more rational indicator to reflect a sector’s water consumption status. In part 3.3, decomposing method will be applied to this indicator to find reasons that made it changed.
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Figure 3: Calculation results of mnd0 and mnd1 in 2002 and 2007

Figure 3 showed that except sector 18, all the other sectors’ mnd1 value is bigger than their mnd0 value. 7 sectors’ changed degree belong to [20%, 100%], 6 sectors’ changed degree belong to [100%, 300%]. Sector 10 has the biggest changed degree 581.2%. To sector 1, sector 6 and sector 19, their mnd changed degrees belong to [0, 20%], they are relatively small. This means, to most sectors, to produce unit production, their indirect water consumption increased with time going on.
With equation (13), the total water input coefficient change for sectors 1-19 can be decomposed into 3 parts separately. Results see Table 2 and Figure 4.

Table2: Structure decomposition analysis results of the total water input coefficient change for sectors 1-19
	Sector Code
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Technology coefficient effect
	208.7
	429.6
	429.6
	93.0
	93.0
	135.7
	195.9
	67.1
	69.3
	505.3

	Water intensity effect
	-504.5
	-160.4
	-148.6
	-176.6
	-137.2
	-160.6
	-384.4
	-181.4
	-81.7
	-351.1

	Interaction effect
	-56.7
	-110.4
	-110.4
	-50.5
	-50.5
	-88.5
	-137.2
	-47.9
	-49.7
	-421.0

	Sector Code
	11
	12
	13
	14
	15
	16
	17
	18
	19
	

	Technology coefficient effect
	106.9
	42.8
	166.6
	108.7
	81.8
	92.7
	181.9
	34.3
	80.8
	

	Water intensity effect
	-148.0
	-41.9
	-153.2
	-75.5
	-114.4
	-152.6
	235.0
	-318.3
	-89.4
	

	Interaction effect
	-77.3
	-21.3
	-56.1
	-56.7
	-37.9
	-54.0
	-52.3
	-18.8
	-54.6
	


Table 2 and Figure 4 showed that, to sector 2 and sector 3, the technology coefficient change made their total water input coefficient increased. To sector 17, water intensity increase is the main reason made its total water input coefficient increased. Table 2 and Figure 4 also showed that for sectors 1-19, the technology coefficient change made the total water input coefficient increased. Water intensity effect on the total water input coefficient is always negative except sector 17 (Public Management and Social Organization). All the interaction effect on the total water input coefficient is negative. While the interaction effect is not very small and they can’t be ignored. It’s better if we can find another decomposed method that can decompose one item into several elements definitely and have no interaction effect.
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Figure 4: Structure decomposition analysis results of the total water input coefficient change for sectors 1-19 from 2002 to 2007
With model (14)-(31) and the water resource IOO tables of Beijing in 2002 and 2007, decomposed the total water input change for sectors 1-19 of Beijing from 2002 to 2007, results see Table 3 and Figure 5. 
Table 3: Structure Decomposition Analysis results of the total water input change with (LMD) method for sectors 1-19
	Sector Code
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	wtS
	-3.75
	-1.08
	-0.41
	-1.11
	-0.59
	-0.30
	-0.77
	-0.80
	-0.88
	-1.66

	wtM
	1.17
	2.64
	1.00
	-1.43
	-0.47
	-0.27
	-1.90
	-2.22
	-1.03
	-4.56

	wtI
	-19.31
	-4.38
	-1.69
	-4.51
	-2.39
	-1.23
	-3.12
	-3.27
	-3.58
	-6.75

	wtV
	18.32
	4.16
	1.60
	4.28
	2.27
	1.16
	2.96
	3.11
	3.40
	6.41

	Sector Code
	11
	12
	13
	14
	15
	16
	17
	18
	19
	

	wtS
	-2.95
	6.24
	2.84
	2.41
	1.47
	1.02
	3.49
	2.03
	7.76
	

	wtM
	-4.25
	-12.06
	-3.67
	-3.62
	-3.52
	-3.09
	9.08
	-3.97
	-20.28
	

	wtI
	-12.03
	-20.04
	-9.12
	-7.72
	-4.74
	-3.27
	-11.21
	-1.43
	-24.92
	

	wtV
	11.42
	19.02
	8.66
	7.33
	4.49
	3.10
	10.64
	1.36
	23.65
	


In Table 3, the total water input change between 2002 and 2007 was decomposed into four parts, water use structure effect (wtS), water consumption multiplier effect(wtM), water use intensity effect(wtI) and economic development effect(wtV). There has no interaction effect. 
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Figure 5: Structure Decomposition Analysis results of the total water input change with (LMD) method for sectors 1-19

Figure 5 showed that, to construction and all the tertiary industry (sectors 12-19), water use structure increase their total water input, it’s an inhibiting factor to decrease the total water input. To sector 1, sector 2 and sector 17, water consumption multiplier increased their total water input. To all sectors 1-19, water use intensity decreased their total water input, it’s a pull factor to decrease the total water input; economic development increased their total water input, it’s an inhibiting factor. Table 3 showed that the inhibiting effect of economic development is 5.7 times of the pulling effect of water use efficiency. Water use efficiency should be strengthened and the economic development speed should be controlled at the rational range for all sectors in Beijing, China.
Table 4: The contribution rate of four factors to the total water input change
	Sector Code
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	DS
	0.84 
	0.80 
	0.80 
	0.80 
	0.80 
	0.80 
	0.80 
	0.80 
	0.80 
	0.80 

	DM
	1.06 
	1.71 
	1.70 
	0.75 
	0.84 
	0.82 
	0.58 
	0.55 
	0.77 
	0.55 

	DI
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 

	DV
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 

	Sector Code
	11
	12
	13
	14
	15
	16
	17
	18
	19
	　

	DS
	0.80 
	1.32 
	1.32 
	1.32 
	1.32 
	1.32 
	1.32 
	3.56 
	1.32 
	　

	DM
	0.73 
	0.58 
	0.70 
	0.66 
	0.51 
	0.43 
	2.07 
	0.08 
	0.48 
	　

	DI
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 
	0.41 
	　

	DV
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 
	2.34 
	　


Table 4 showed that, as an inhibiting factor, economic development had the same contribution rate to the total water input of sectors 1-19. As a pull factor, water use efficiency also had the same contribution rate to the total water input of sectors 1-19. To the industrial sectors, water use structure is a pull factor to decrease the total water input, its contribution rate is the same for all the industrial sectors. To the agriculture sector, water use structure is also a pull factor, its contribution rate is a little bigger than those of industries. To construction and all the tertiary industry (sectors 12-19), water use structure is an inhibiting factor, its contribution rate is the same to sectors 12-17 and sector 19. To sector 18, water use structure has the biggest contribution rate (3.56) to increase the total water input. From 2002 to 2007, the water use structure adjustment decreased the total water input of agriculture and industry sectors, while increased the total water input of construction and the tertiary industries. Adjust the water use structure will have apparent effect to decrease the total water input of sector 18. To sectors 1-3 and 17, water consumption multiplier is an inhibiting factor to decrease the total water input. To the other sectors, it is a pull factor. 

5. Conclusions
This paper set up a new water consumption calculation model which includes indirect demand effects and considers occupancy. Then give a IDA decomposing method that is capable of capturing indirect demand effects, and can decompose one item into several elements definitely and have no interaction effect. 
Applied the models to analyze by sector water consumption status in Beijing, China and get the following conclusions: 

First, by sector total water input by unit valued added in Beijing, China is mainly affected by economic development during 2002-2007. And economic development is the inhibition factor of total water input declination, yet water efficiency is the pull one. The inhibiting effect of economic development is 5.7 times of the pulling effect of water use efficiency. Water use efficiency should be strengthened and the economic development speed should be controlled at the rational range for all sectors in Beijing, China.
Second, from 2002 to 2007, the water use structure adjustment decreased the total water input of agriculture and industry sectors, while increased the total water input of construction and the tertiary industries, which showed that when water use structure in Beijing was adjusted from 2002 to 2007, only the direct water input was considered. To the indicator Iwd, agriculture and industry sectors usually have larger value than those of tertiary industries. If considered their Iwt value, the situation will be changed. When adjust the water use structure, Iwt should be a better indicator that can be referred.
Third, to sector 1, sector 2 and sector 17, the change of Mi increased their total water input. To the other sectors, it decreased their total water input. From equations (10)-(12) and (14)-(15), 
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, it reflects the technology coefficient change and the direct water input change. Table 2 showed that the technology coefficient change made the total water input coefficient increased for sectors 1-19. Figure 1 showed that except sector 18 (Management of Water Conservancy, Environment and Public Facilities), all the other sectors’ Iwd1 value is smaller than their Iwd0 value. So to sector 1, sector 2 and sector 17, the technology coefficient change has increased effect on their total water input, its contribution rate is greater than the decreased effect of their direct water input. To the other sectors, the technology coefficient change has increased effect on their total water input, its contribution rate is smaller than the decreased effect of their direct water input. Input and consumption structure adjustment will be useful to decrease the total water input for all sectors, especially to sector 1, sector 2 and sector 17.
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Appendix1:Sector classification of the Input-Occupancy-Output table on water resource for Beijing, China
	Sector Code
	Sector Name

	1
	Agriculture, Forestry, Animal Husbandry & Fishery

	2
	Manufacture of foods

	3
	Manufacture of Beverage

	4
	Manufacture of Raw Chemical Materials and Chemical Products

	5
	Manufacture of Medicines

	6
	Manufacture of Non-metallic Mineral Products

	7
	Smelting and pressing of Ferrous Metals

	8
	Manufacture of Transport Equipment

	9
	Manufacture of Communication Equipment, Computers and other Electronic Equipment

	10
	Production and supply of Electric Power and Heat Power

	11
	other industries

	12
	Commercial Industry

	13
	Hotels and Catering Services

	14
	Scientific Research and Integrated Technical Service

	15
	Education

	16
	Health, Social Security and Social Welfare

	17
	Public Management and Social Organization

	18
	Management of Water Conservancy, Environment and Public Facilities

	19
	Construction and other tertiary industry


PAGE  
1

_1393847600.unknown

_1393848160.unknown

_1394799197.unknown

_1394799708.unknown

_1394809404.unknown

_1395126589.unknown

_1395126951.unknown

_1397139915.unknown

_1394809497.unknown

_1394809423.unknown

_1394809225.unknown

_1394809329.unknown

_1394809350.unknown

_1394809365.unknown

_1394809306.unknown

_1394799784.unknown

_1394801645.unknown

_1394799782.unknown

_1394799783.unknown

_1394799752.unknown

_1394799693.unknown

_1394799702.unknown

_1394799678.unknown

_1394783539.unknown

_1394783717.unknown

_1394783734.unknown

_1394783757.unknown

_1394783805.unknown

_1394783811.unknown

_1394783793.unknown

_1394783741.unknown

_1394783727.unknown

_1394783680.unknown

_1394783711.unknown

_1394783615.unknown

_1394783259.unknown

_1394783352.unknown

_1393850224.unknown

_1394783200.unknown

_1393852309.unknown

_1393850193.unknown

_1393849973.unknown

_1393847954.unknown

_1393848060.unknown

_1393848107.unknown

_1393848137.unknown

_1393848082.unknown

_1393848009.unknown

_1393848040.unknown

_1393847983.unknown

_1393847682.unknown

_1393847755.unknown

_1393847765.unknown

_1393847728.unknown

_1393847659.unknown

_1393847670.unknown

_1393847611.unknown

_1393847008.unknown

_1393847255.unknown

_1393847535.unknown

_1393847573.unknown

_1393847585.unknown

_1393847560.unknown

_1393847275.unknown

_1393847514.unknown

_1393847263.unknown

_1393847169.unknown

_1393847204.unknown

_1393847243.unknown

_1393847187.unknown

_1393847093.unknown

_1393847159.unknown

_1393847075.unknown

_1392738118.unknown

_1393846930.unknown

_1393846964.unknown

_1393846999.unknown

_1393846943.unknown

_1392739429.unknown

_1393846904.unknown

_1393846919.unknown

_1392739555.unknown

_1392738154.unknown

_1392738196.unknown

_1392738223.unknown

_1392738145.unknown

_1375344780.unknown

_1379570456.unknown

_1379570468.unknown

_1392725868.unknown

_1375344902.unknown

_1375343971.unknown

_1375344368.unknown

_1273338386.unknown

_1375301944.unknown

