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Water indicator templates

Specification and Assessment
C-1.1 Renewable freshwater resources

25000

20000

15000

10000

5000

QO ] o 23 12 % O H 3 ) & o ) "3 " %) B \¢) © A
F @SS S S S S
—e— Precipitations
—=e— Total evaporation
—&— Internal flow
—=&— Surface waters and groundwater flowing in from neighbouring countries (inflow)
==0==Renewable freshwater resources

The total volume of river run-off and groundwater generated over the period of
a year, in natural conditions, by precipitation into a territory plus inflow of
surface and groundwater from neighboring countries.
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Total volume of river run-off and groundwater generated over the period of
a year, in natural conditions, exclusively by precipitation into a country.
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Water indicator templates

Specification and Assessment
C-2.1. Freshwater abstraction (surface and groundwater)
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Key message

Armenia is not a water scarce country, however, is facing with severe water stress conditions with higher than 40% of
annual water exploitation index (WEI 61.4% in 2017) due to high water demands for public water supply (61%) and
agriculture (34%). Total water abstraction for both sectors accounted for 95% of annual total freshwater abstraction of
the country in 2017.

Despite total population of the country has decreased around 7.5% between 2000-2017, annual freshwater abstraction
has increased 65.3% for the same period.

Pressure of water abstraction is relatively much higher on surface water, meeting 59.7% of annual freshwater
abstraction of the country (2017). However, pressure on groundwater resources have more than doubled since 2000
(from 533 min. m3in 2000 to 1,154.5 min. m3 in 2017).
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Water indicator templates PN ot
Specification and Assessment SRz =
C-2.1 Freshwater abstracted T oM. 0

Water removed from any water source (surface water sources, such as rivers, lakes,
reservoirs or rainwater; and groundwater sources) either permanently or temporarily.

Includes abstraction by the water supply industry for distribution and direct abstraction by
other activities for own use. The volume of water abstracted is broken down by main
groups of economic activity of the abstractors (according to ISIC Rev.4) and households.

166 Fresh surface water abstracted: total

167 Fresh groundwater abstracted: total

170 by agriculture, forestry and fishing (ISIC 01-03)

177 by agriculture, forestry and fishing (ISIC 01-03): of which
irrigation

178 by agriculture, forestry and fishing (ISIC 01-03): of which
aquaculture

171 by manufacturing (ISIC 10-33)

172 by manufacturing (ISIC 10-33): of which industry cooling
175 by construction and other industrial activities

174 by production of electricity (cooling) (ISIC 35.11-35.13)
168 by water supply industry (ISIC 36)

176 by services (ISIC 45-96)

169 by households

SDG 6.4.1 CHANGE IN WATER USE
EFFICIENCY OVER TIME (FAO)

This indicator is defined as the value added per water
withdrawn, expressed in USD/m? over time of a given major
sector (showing the trend in water use efficiency). Following
ISIC 4 coding, sectors are defined as:
1. agriculture, forestry and fishing (ISIC A);
2. mining and quarrying, manufacturing, constructions and
energy (ISIC B, C, D and F);
3. all the service sectors (ISIC 36-39 and ISIC 45-99), which
includes:

1 water collection, treatment and supply industry (ISIC 36)
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Water indicator templates él‘?gfi:*!;
Specification and Assessment :%-0%
C-2.1 Freshwater abstracted T oM. 0

Total gross abstraction of fresh surface water

m Public water supply (Def.16)

m Agriculture, forestry, fishing (Nace 01-03)

B Mining and quarrying (Nace 05-09)

® Manufacturing industry (Nace 10-33)

m Cooling (Def.19) in electricity production (Nace
35.11-35.13)

m Construction

m Services (note2b) (Nace 45-96)

m Private households (note2hb)

Total gross abstraction of fresh groundwater
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2. Fresh groundwater (Def.14) Total gross abstraction (Def.15) (note2a) (Nace 01-99)

1. Fresh surface water (Def.13) Total gross abstraction (Def.15) (note2a) (Nace 01-99)
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		TABLE 2: Annual freshwater abstraction by source and by sector (mio m³)

				2005-Annual				2006-Annual				2007-Annual				2008-Annual				2009-Annual				2010-Annual				2012-Annual				2013-Annual				2014-Annual

		1. Fresh surface water (Def.13) Total gross abstraction (Def.15) (note2a) (Nace 01-99)																										1626.8				1606.5				1543.1

		Public water supply (Def.16)																										46.8				65.6				40.6

		Agriculture, forestry, fishing (Nace 01-03)																										1504.7				1456.7				1398.0

		- Irrigation (Def.17)																										1394.8				1321.6				1285.0

		- Aquaculture (Def.18)																										9.6				13.3				17.6

		Mining and quarrying (Nace 05-09)																										46.6				51.6				69.1

		Manufacturing industry (Nace 10-33)																										6.5				7.0				4.5

		Cooling (Def.19) in manufacturing industry																										0.1				0.2				0.1

		Cooling (Def.19) in electricity production (Nace 35.11-35.13)																										21.6				23.2				24.8

		Construction																										0				0.2				4.5

		Services (note2b) (Nace 45-96)																										0.5				1.9				1.5

		Private households (note2b)																										0.1				0.2				0.1

		2. Fresh groundwater (Def.14) Total gross abstraction (Def.15) (note2a) (Nace 01-99)																										1314.4				1348.6				1317.4

		Public water supply (Def.16)																										537.9				463.3				481.4

		Agriculture, forestry, fishing (Nace 01-03)																										636.6				832.7				745.0

		- Irrigation (Def.17)																										101.5				167.4				102.0

		- Aquaculture (Def.18)																										602.2				787.8				737.0

		Mining and quarrying (Nace 05-09)																										105.7				6.8				32.8

		Manufacturing industry (Nace 10-33)																										39.4				34.7				33.5

		Cooling (Def.19) in manufacturing industry																										0.2				0.2				0.2

		Cooling (Def.19) in electricity production (Nace 35.11-35.13)																										11.9				0.5				3.1

		Construction																										0.5				0.0				0.2

		Services (note2b) (Nace 45-96)																										15.3				10.3				21.0

		Private households (note2b)																										0.3				0.4				0.4

		Total surface and groundwater -Total gross abstraction (Def.15) (note2a) (Nace 01-99)																										2941.2				2955.1				2860.5

		Public water supply (Def.16)																										584.7				528.9				522.0

		Agriculture, forestry, fishing (Nace 01-03)																										2141.3				2289.4				2143.0

		- Irrigation (Def.17)																										1496.3				1489				1387.0

		- Aquaculture (Def.18)																										611.8				801.1				754.6

		Mining and quarrying (Nace 05-09)																										152.3				58.4				101.9

		Manufacturing industry (Nace 10-33)																										45.9				41.7				38.0

		Cooling (Def.19) in manufacturing industry																										0.3				0.4				0.3

		Cooling (Def.19) in electricity production (Nace 35.11-35.13)																										33.5				23.7				27.9

		Construction																										0.5				0.2				4.7

		Services (note2b) (Nace 45-96)																										15.8				12.2				22.5

		Private households (note2b)																										0.4				0.6				0.5

		Water returned without use (Def.20)																										0				0				0

		Net freshwater abstraction (Def.21)																										2941.2				2955.1				2860.5
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2. Fresh groundwater (Def.14) Total gross abstraction (Def.15) (note2a) (Nace 01-99)

1. Fresh surface water (Def.13) Total gross abstraction (Def.15) (note2a) (Nace 01-99)




Water indicator templates

Specification and Assessment
C-2.1 Freshwater abstracted

Unit 1990 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Surface and groundwater abstracted

1 :{)":nge’gacewate’ m::'f" 26166 1680 16382 14957 14175 14017 1780.7 1867.6 19639 21541 20215 1650.3 14506 14355 1626.8 16064  1538.3 1967.3 20456  1710.9
2 znggg{;’:”dwater m:1"3°" 13254 851 533 530 675 674 722 803 843 858 852 8544 8758 10028 13144 13487 1312 13044 11363 11545
3 Freshwater abstracted
4 giﬁ“q’eferg:b;;ra"ted m::'3°" 3942 2531 21712 20257 20925 20757 25027 26706  2806.9 3012.1001 2873.5 25047001 23264 24383 29412 29551 28503 32717 31819  2865.4
5 of which abstracted by
6 ‘(’I"sal‘gg%“)"p'y'"d“s“y "‘::'f“ 1022.0 5550 6030 5690 5522 5855 589.8 5959 5942  608.8 6180  597.3 5596 5168 5357 5252 5002 4963 4798 5722
7  Households m||||30n
m
8 :‘fr::ﬁ;'t(‘l‘gggﬁga"d m::'f" 22500 10272 1378.3 1297.0 1339.2 13764 17950 19471 20416 22809 21106 16915 1602.4 16453 21085 2290.6  2143.0 26177  2582.8  2136.9
9 g";‘)””fad“"”g (USICY 108 m::'f" 5187 393 592 477 462 438 497 44.6 512 45.3 474 746 67.8 93.6 45.9 41.7 38 41.1 5.9 7.7
10 g's‘ic)‘"c“y'"d“s“y('s'c mion 263 166 258 255 260 271 269 273 275 300 299 207 274 409 335 283 29.2 28.8 208 266
11 Other economic activities "‘::'f" 116.0 8929 1049 865 1289 429 413 557 924 471 67.6 111.6 69.2 1417 2176 69.3 139.9 87.8 926 122
12 Water exploitation index (WEI)
Renewable freshwater million
13 resources ot 6810 6070 2873 3323 7893 8684 6302 8457 6734 9367 4439 8333 8681 9285 5822 6379 5532 6441 6882 4663
(=Table C-1, row 5)
14 ‘(’;?ﬁfffé‘:'ﬁg‘;” GEER | op 579 417 756 610 265 239  39.7 316 M7 322 64.7 301 26.8 26.3 50.5 46.3 515 50.8 46.2 61.4
Water exploitation index
(Row 4 / row 13) % 507 326 241 222 223 254 322 357 36.4 38.8 37.0 317 27.4 314 37.9 38.0 36.8 42.1 410 36.9
LTA=7 769
Abstraction by sectors —~—Section A (code 01.61.1) Irrigation
2011 2012 2013 2014 2015 2016 2017 900
3125
——Section A (code 02) Forestry 800
625 ——Section A (code 03) Fishing 700

—Section A (code 01.61.1) Irrigation

—Section B (codes 05-09) Mining and 600
quarrying

——Section C (codes 10-33) 500

. e, —=Section A (code 02) Forestry
——SectionD (code 35) Electricity, gas, 400
steam and air conditioning supply
; S E (cod 36-39) 300
——Section E (codes Water . . .
SHEiv: el . wiastie ——-Section A (code 03) Fishing
managment and remediation 200
1 —~ BEHMILICE (code 36) water
supply/water collection, treatment
and supply/ 100

——Section F (codes 41-43)

0.2 5
Construction 0

——Other econemic activities 2011 2012 2013 2014 2015 2016 2017

0.04
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Water indicator templates
Specification and Assessment

C-2.3 Water exploitation index (WEI)

The indicator presents the annual total fresh water abstraction in
a country as a percentage of its long-term annual average (LTAA)
available water from renewable fresh water resources.
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C-2.4 Level of Water Stress: freshwater withdrawal as a
proportion of available freshwater resources
(SDG 6.4.2)

WATER STRESS 2015 2016 2017 2018

Total freshwater withdrawal M) in 109 m?
(surface + groundwater) 3272 3182 7.865 2.714
Ratio between total freshwater Total water ) ) ' ' i
. . . 2 in 109 m®
withdrawn by all major sectors and withdrawal 2l 3272 | 3182 | 2.865 | 2.714
total renewable freshwater E;Z?Jg‘:;ed water @ 0 0 0 0 |n1000m®
resources, after having taken into Direct use of
account  environmental  water treated municipal 40 0 0 0 [n10rom?
. t wastewater
requwemen S. Direct use of
agricultural [5] 0 0 0 0 in 10°9 m®

drainage water

Total renewable freshwater 6] 7.769 | 7.769 | 7.769 | 7.769 [n10% m®
resources

Environmental flow m| 2.812 | 2.812 | 2.812 | 2.812 |in 1059 m®
requirements (volume)

Water Stress
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Water indicator templates

| ] [ ] L } . IS ‘I L
Specification and Assessment 3y
I X
C10. BOD and concentration of ammonium in rivers and lakes gﬂu "
|
b AT R
Rivers-ammonium  —_ ppove the settlements Rivers-BOD —— Above the settlements Lakes- ammonium Lakes- BOD;
= Belowthe settlements == Below the settlements 0.60 4.00
4.00 4.50
3.50 - 4.00 0.50 3.50
4 3.00
3.00 3.50 0.40 -
2.50 3.00 - s/_‘_/\'—_ 2.50 -
| -4 2.50 0.30 - J
2.00 ~ 2.00
%1 50 - 8 2.00 - §1 0
. 2:1.50 ®0.20 o
1.00 4 1.00 E E 1.00
050 79 e ——————— e 0.50 0.10 050 4
0.00 ’ ’ ’ T T 0.00
& ] ] N D %) ) el o A 0.00 T T T T T 0.00 T T T T T
& F DD S F DL e e
AT AR AT AT AT AT AT AT S AT S SS SS &SP BRI R e

The data series are calculated as the average of annual mean concentrations for river stations in Armenia. The number of rivers included in the calculation of ammonium and BODg
concentrations is 21 and number of stations - 44 (21 stations are above settlements and 23 stations-below settlements).

Key message

Biochemical oxygen demand (BOD) and ammonium are key indicators of organic pollution in water. BOD shows how much
dissolved oxygen is needed for the decomposition of organic matter present in water. Concentrations of these parameters
normally increase as a result of organic pollution caused by discharges from waste water treatment plants, industrial effluents
and agricultural run-off. Severe organic pollution may lead to rapid de-oxygenation of river water, high concentration of ammonia
and disappearance of fish and aquatic invertebrates.

- Concentrations of biochemical oxygen demand (BOD) and total ammonium have increased in Armenian rivers in the period
2012 to 2017 due to the influence of not treated domestic wastewater of settlements and diffuse runoff from agriculture.

- Average concentrations of BOD; below and above settlements belong to the second class (good quality) assessed by
Armenian water quality norms. Average concentrations of ammonium below settlements mainly belong to the fourth class (poor
quality) or fifth class (bad quality), and before settlement - second class (good quality).
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Water indicator templates

Specification and Assessment
C10. BOD and concentration of ammonium in rivers and lakes

Rivers-ammonium  — pphove the settlements Rivers-BODs —— Ahove the settlements Lakes- ammonium Lakes- BOD;
= Below the settlements == Below the settlements 0.60 4.00
2400 450 3.50
3.50 | 4.00 0.50 | .
3.00 |
3.50 -
3.00 040 |
250 1 ol —— 2.50 -
2.00 1 2250 0.30 - 2.0
“‘"1 50 8 2.00 N g
g 2’1.50 Foao g.l'm
1.00 1.00 £ 1.00
0.50 0.10
e e e e 0.50 0.50 -
0.00 ; — — 0.00 . — — o oo
& D N DD N b e A . T — o . w — —
SRS G BN P I & & & N A Lk S e A
& PP S S SR R e g N R N I s
L S A A A S U A NSNS SRS SIS S QIR S L $ O O 5 D > b LS 6 A S © O N O > e b A
[ S S S S R S L R T P SRR N G RN T g
AT AT DT AT AT DT AT AT T AP A AT AR AT BT AT AT DT DT P

The data series are calculated as the average of annual mean concentrations for river stations in Armenia. The number of rivers included in the calculation of ammonium and BODg
concentrations is 21 and number of stations - 44 (21 stations are above settlements and 23 stations-below settlements).

Key assessment

- Since 2012, average ammonium concentrations in Armenian rivers (after main settlements) have increased by 1 milligram per litter over
the period 2008 to 2017.

- Average BODS5 concentration in Armenian rivers has increased slightly over the last decade.

- Average ammonium concentration in Armenian lakes (Lake Sevan) has sharply increased for the period 2008-2014 and then decreased
three times.

- Average BODS5 concentration in Armenian lakes (Lake Sevan) has slightly increased for the period 2013-2017. Diffuse runoff from
agricultural land and non treated domestic wastewater continues to be an important source of phosphorus for the Armenian lakes.
Moreover, phosphorus stored in sediment can keep lake concentrations high and prevent improvement of water quality.

- The average concentrations of ammonium and BOD; were compared with the water quality norms for Armenian rivers. Average
concentrations of ammonium below settlements mainly belong to the fourth class (poor quality) or fifth class (bad quality), and before
settlement - second class (good quality).
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Water indicator templates

Specification and Assessment
C11. Nutrients in freshwater

Rivers- phosphate - __ pve the settlements Rivers- nitrate- —— Above the settlements Lakes- phosphorus - Nutrient trend
Nutrient trend Nutrient trend Lakes- nitrate - Nutrient trend
= Below the settlements == Below the settlements
030 14.00 1 0.12
0.80
12.00 - i
0.25 - 0.10 0.70
1000 -
0.20 - 0.08 0.60 -
8.00 0.50
=~ 0.15 - = 0.06
< = 6.00 N 040
=y S o
£0.10 £ 400 _/\\/\ go0.04 ‘i_:‘ao.ao ]
0.20
0.05 2.00 0.02
0.10
0.00 T T T T T 0.00 ! ! ! ! ! 0.00 T T T T T 0.00
R S T, VR S SRS I N R B R NV, PR TN SR S, ' ‘ o 6 A
R P RN R R & F PSS OO SO L RN S s ® © O N L W
AT AT AR AT AR ART AR ART AR P L e L A S A AT AR AT AT DT DT AT AT AP P SR I A SN S S ¢

The data series are calculated as the average of annual mean concentrations for river stations in Armenia. The number of rivers included in the calculation of phosphate and nitrate
concentrations is 21 and number of stations - 44 (21 stations are above settlements and 23 stations-below settlements).

Key message

- Large inputs of nutrients to freshwater bodies from urban and agricultural point and non point sources can lead to ecological
changes, eutrophication of water bodies and have negative impacts on the use of water from these water bodies for human
consumption and other purposes.

- Since 2008, average nutrient concentrations (nitrate and phosphate) in Armenian rivers and lakes have increased over the last
decade.

- Average nutrient concentrations have increased after the influence of not treated domestic wastewater of settlements and
diffuse runoff from agriculture.

- Average concentrations of nitrate below and above settlements belong to the second class (good quality) assessed by
Armenian water quality norms. Average concentrations of phosphate below settlements mainly belong to the third class
(moderate quality) and before settlement - second class (good quality).
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Water indicator templates

Specification and Assessment
C11. Nutrients in freshwater

Rivers - phosphate - __ ppove the settlements Rivers- nitrate- —— Above the settlements

Lakes- phosphorus - Nutrient trend

Nutrient trend Nutrient trend Lakes- nitrate - Nutrient trend
= Below the settlements == Below the settlements
0.30 14.00 - 0.12
0.80
12.00 -
0.25 - 0.10 0.70
10.00 -
0.20 0.08 0.60
8.00 - 0.50
=015 - = 0.06
B = 6.00 = 040
o & o
oo - £ 400 _/\\/\ £0.04 - ‘E!U.SD
0.20
0.05 2.00 - 0.02
0.10
0.00 T T T T T 0.00 ! ! ! ! ! 0.00 T T T T T 0.00
I S T S R SRR AN S A I R e R NV, PR TN SR S, ’ ' L o 6 A
)
L L s P & F PSS OO FF IS & & O N D > Lk
SO R IR S M S S S g G g

The data series are calculated as the average of annual mean concentrations for river stations in Armenia. The number of rivers included in the calculation of phosphate and nitrate
concentrations is 21 and number of stations - 44 (21 stations are above settlements and 23 stations-below settlements).

Key assessment

- Since 2008, average phosphate concentrations in Armenian rivers have increased by 0.03 milligrams per litter of phosphate (mg P/I) over
the period 2008 to 2017.

- Average nitrate concentration in Armenian rivers has increased slightly over the last decade.

- The average nitrate and phosphate concentrations in Armenian rivers after the influence of not treated domestic wastewater of
settlements has increased by 3.3 times in case of phosphate and 2.1 times in case of nitrates.

- Average nitrate concentration in Armenian lakes (Lake Sevan) has sharply increased for the period 2008-2012 and then decreased.

- Average phosphorus concentration in Armenian lakes (Lake Sevan) has slightly increased for the period 2013-2017.Diffuse runoff from
agricultural land and non treated domestic wastewater continues to be an important source of phosphorus for the Armenian lakes.
Moreover, phosphorus stored in sediment can keep lake concentrations high and prevent improvement of water quality.

- The average concentrations of nitrate and phosphate were compared with the water quality norms for Armenian rivers. Average
concentrations of nitrate below and above settlements belong to the second class (good quality). Average concentrations of phosphate
below settlements mainly belong to the third class (moderate quality) and before settlement - second class (good quality).
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K1

K2

K3

K4

K5

K6

K7

K8

WATER ACCOUNTS

Key indicators

Water consumption [min. m3]

Water consumption per GVA (gross value added) [m3 per 1000 drams]

Water consumption per Production Output [m3 per 1000 drams]
Water use [min. m3]

Water use per GVA (gross value added) [m3 per 1000 drams]

Water use per Production Output [m3 per 1000 drams]
Water consumption/ water use

Losses in distribution / total water use

9

2015

1352.04

0.30

0.19
5017.90

1.11

0.71
0.27

0.15

0.18

4735.62

1.04

0.66

0.28

0.15

2017

1253.60

0.25

0.16
4006.60

0.80

0.51
0.31

0.21
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THANK YOU
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KIND ATTENTION

3 Government House, Republic ave.,
Yerevan 0010, Republic of Armenia
Phone: (+374 11) 524 618

E-mail: info@armstat.am
nelli@armstat.am

www.armstat.am
www.armstatbank.am
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